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PREFACE 

TO   THE   FIRST  VOLUME, 


The  preparation  of  this  work  was  begun  in  the  latter  part  of  the 
year  1849,  in  accordance  with  an  act  of  Congress,  approved  on  the  3d 
of  March  of  that  year.  An  account  of  this  preparation,  its  details,  the 
values  of  the  constants  adopted,  and  the  means  employed  in  various 
parts  of  the  work  to  secure  additional  accuracy  or  greater  convenience, 
will  be  found  in  the  article  "On  the  Construction  of  the  Ephemeris," 
contained  in  the  Appendix  to  this  volume. 

An  article  "  On  the  Arrangement  and  Use  of  the  Tables  "  will 
also  be  found  in  this  volume,  to  which  the  student  is  referred  for  in- 
struction. 

The  theoretical  department  of  the  work  has  been  placed  under  the 
special  direction  of  Professor  Benjamin  Peirce,  LL.D.,  and  most  of  the 
calculations  have  passed  under  his  final  revision. 

It  is  due  to  the  memory  of  the  late  Nathaniel  Bowditch,  LL.D.,  the 
illustrious  commentator  of  La  Place,  to  say,  that  his  zeal  in  enriching 
the  library  of  the  University  at  Cambridge,  that  of  the  American  Acad- 
emy of  Arts  and  Sciences,  and  his  private  library,  still  preserved  and 
accessible  to  students,  with  the  best  works  in  astronomical  science,  and 
his  influence  in  promoting  and  diffusing  in  America  a  love  for  this 
branch  of  knowledge,  have  greatly  facilitated  the  labor  of  preparing  the 
American  Ephemeris  for  publication  in  its  present  form. 

CHARLES  HENRY  DAVIS, 
Commander,  U.  S.  Navy,  Superintendent. 
Cambridge,  1854. 
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Page  223,  line  4th  from  bottom,  in  column  of  Var.  of  Dec.  far  1  how,  for  66.73,  read  61.73. 
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IN  THE  FIEST  EDITION  OF  THE  EPHEMERIS  FOE  1866. 


Astronomical  Part. 
Page  296,  nineteenth  line,  for  +0°  16'  28;'.3,  read  — 0°,  dec.,  putting  the  signs  one  place 
lower  down. 

"  314,  315,  the  Sidereal  Date  is  to  be  diminished  by  one,  from  the  third  line  from  bot- 
tom of  page  314,  inclusive,  to  end  of  table. 

4i  317,  eighteenth  line,  for  #  Tauri,  read  vx  Tauri ;  and  nineteenth  line,  for  2h-  8ra-, 
read  4h-  8"\ 

u   320,  third  line,  for  y  Virginia,  read  rj  Virginia,  in  fourth  column. 

"  390,  longitude  in  orbit  \,  for  101°  39'  8",  read  101°  40'  0"  ;  longitude  of  ascending 
node  g,  for  14°,  dec.  read  46°,  dec.;  inclination  \,  for  2°  29'  28".  1  read 
2°  29'  22".4. 

"  403,  eleventh  line,  for  7**  4m-  24\  read  1  lh>,  &c. ;  and  fourteenth  line,  for  1  lh  33m  53**, 
read  llh-  32*  53' 

Appendix. 
Page  39,  seventh  line  from  bottom,  for  — 17'*.88,  read  — Y-.7S,  and  correct  the  example 
accordingly. 


CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 


THE  TEAR  1857,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  81ST  AND  THE  BEGINNING 
OF  THE  82D  TEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS  TO 

The  year  6570  of  the  Julian  Period ;  to  the  latter  part  of 
44       5617  and  the  beginning  of 

44       5618  of  the  creation  of  the  world,  according  to  the  Jews ; 
"       2610  since  the  foundation  of  Rome,  according  to  Varro ; 

"  2604  of  the  era  of  Nabonassar,  which  has  been  assigned  to  Wednesday,  the  26th 
of  February,  of  the  3967th  year  of  the  Julian  Period,  corresponding,  accord- 
ing to  the  chronologists,  to  the  747th,  and  according  to  the  astronomers,  to 
the  746th  year  before  the  birth  of  Christ ; 
44  2633  of  the  Olympiads,  or  the  first  year  of  the  659th  Olympiad,  commencing  in 
July,  1857,  if  we  fix  the  era  of  the  Olympiads  at  775J  years  before  Christ, 
or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period  ;  to  the 
latter  part  of 
44       1273  and  the  beginning  of 

"       1274  (of  twelve  lunations)  since  the  Hegira,  or  flight  of  Mahomet,  which,  as  is 
generally  supposed,  took  place  on  the  16th  of  July,  in  the  year  622  of  the 
Christian  era ;  and,  finally  to 
44  7365  -  6  of  the  Byzantine  era. 
The  year  1273  of  the  Mohammedan  era  begins  on  the  1st  of  September,  1856,  and  ends 
on  the  21st  of  August,  1857. 

The  year  5617  of  the  Jewish  era  begins  on  the  30th  of  September,  1856,  and  ends  on  the 
18th  of  September,  1857. 

The  first  day  of  January  of  tho  year  1857  is  the  2,399.316th  day  since  the  commencement 
of  the  Julian  Period. 


CHRONOLOGICAL  CYCLES. 


Dominical  Letter D 

Epact 4 

Lunar  Cycle  or  Golden  Number   .        .    15 


Solar  Cycle 18 

Roman  Indication  .  15 

Julian  Period 6570 


SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  &c. 


© 

The  Sun. 

<c 

The  Moon. 

s 

Mercury. 

9 

Venus. 

©  or  J 

The  Earth. 

i 

Mars* 

V 

Jupiter. 

h 

Saturn. 

6 

Uranus. 

¥ 

Neptune. 

Spring 
signs. 


SIGNS  OP  THE  ZODIAC. 


°f  Aries, 

y  Taurus. 

n  Gemini. 

23  Cancer. 

St  Leo. 

iR  Virgo. 


Autumn  i    g 
signs.    J      • 

(  10- 

Winter   \  u 


^  Libra. 

HI  Scorpio. 

£  Sagittarius. 

>J  Capricornus. 

£?  Aquarius. 

X  Pisces. 


ASPECTS. 

^    Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D    Quadrature,  or  differing  90°  in  u  "  " 

g    Opposition,  or  differing  180°  in  "  u  " 


ABBREVIATIONS. 

Q   Ascending  Node. 

/ 

Minutes  of  Arc. 

{3   Descending  Node. 

// 

Seconds  of  Arc. 

N.   North.     S.   South. 

h. 

Hours. 

E.   East.     W.    West. 

m. 

Minutes  of  Time. 

°      Degrees. 

■. 

Seconds  of  Time. 

ASTBONOMICAL   EPHEMERIS 


FOB  THB   USB  OF 


NAYIGATOBS. 


JANUARY,    1857* 


I. 


AT  GREENWICH  APPARENT 

NOON. 

• 

THE  SUN'S 

Sidereal 
Time 

i 

3 

i 

i 

* 

of  the 

Semi- 
diameter 

passing 
the 

Merid- 
ian. 

Equation  of 

Time, 

to  be 

added  to 

Apparent 

Time. 

DUE.  for 
lhoor 

Apparent 
Right  Aaoeniion. 

Dill,  for 
lhour. 

Apparent 
Declination. 

DUE,  for 
lhoor. 

Semi- 
diamaier. 

Thur. 

Fri. 

Sat. 

1 
2 
3 

h.     m.      a. 

18  48  18.59 
18  52  43.45 
18  57    7.87 

11.085 
11.022 
11.005 

S.22  59  43.2 
22  54  23.2 
22  48  36.1 

« 
12.78 
18.88 
15.02 

16' 
16 
16 

18.38 
18.37 
18.37 

7*1.07 
71.02 
70.97 

m.     i. 

3  58.16 

4  26.35 
4  54.14 

a. 

1.178 
1.165 
1.149 

Sun. 
Mon. 
Tues. 

4 
5 
6 

19     1  31.86 
19     5  55.41 
19  10  18.48 

10.987 
10.968 
10.948 

22  42  21.9 
22  35  40.8 
22  28  32.9 

16.14 
17.26 
18.87 

16 
16 
16 

18.37 
18.36 
18.34 

70.92 
70.86 
70.79 

5  21.50 

5  48.42 

6  14.85 

1.181 
1.111 
1.091 

Wed. 
Thur. 
Fri. 

7 
8 
9 

19  14  41.05 
19  19    3.10 
19  23  24.61 

10.927 
10.904 
10.881 

22  20  58.4 
22  12  57.7 
22    4  30.9 

19.47 
20.56 
21.65 

16 
16 
16 

18.31 

18.28 
18.24 

70.72 
70.65 
70.58 

6  40.78 

7  6.21 
7  31.10 

1.070 
1.048 
1.025 

Sat. 
Sun. 
Mon. 

10 
11 
12 

19  27  45.55 
19  32    5.92 
19  36  25.69 

10.858 
10.883 
10.807 

21  55  38.1 
21  46  19.8 
21  36  36.2 

22.72 
23.78 
24.83 

16 
16 
16 

18.20 
18.15 
18.09 

70.51 
70.43 
70.35 

7  55.42 

8  19.16 
8  42.31 

1.001 
0.977 
0.951 

Ill 

13 
14 
15 

19  40  44.83 
19  45    3.33 
19  49  21.18 

10.781 
10.755 
10.727 

21  26  27.5 
21  15  54.0 
21     4  55.9 

25.87 
26.90 
27.91 

16 
16 
16 

18.03 
17.96 

17.88 

70.26 
70.17 
70.08 

9    4.83 
9  26.71 
9  47.95 

0.925 
0.898 
0.871 

Fri. 
Sat. 
Sun. 

16 
17 
18 

19  53  38.37 

19  57  54.87 

20  2  10.67 

10.699 
10.671 
10.641 

20  53  33.7 

20  41  47.7 
20  29  38.1 

28.90 
29.89 
80.87 

16 
16 
16 

17.80 
17.71 
17.62 

69.98 
69.88 
69.78 

10    8.52 
10  28.41 
10  47.60 

0.843 
0.814 
0.785 

8  S3 

19 
20 
21 

20    6  25.75 
20  10  40.11 
20  14  53.73 

10.611 
10.581 
10.550 

20  17     5.2 
20    4    9.2 
19  50  50.8 

81.84 
82.79 
83.71 

16 
16 
16 

17.52 
17.42 
17.31 

69.68 
69.58 
69.47 

11     6.08 
11  23.83 
11  40.85 

0.755 
0.724 
0.693 

Thur. 

Fri. 

Sat. 

22 
23 
24 

20  19    6.59 
20  23  18.68 
20  27  29.99 

10.518 
10.486 
10.458 

19  37  10.3 
19  23    7.8 
19    8  43.5 

84.68 
35.54 
86.48 

16  17.20 
16  17.09 
16  16.98 

69.36 
69.25 
69.14 

11  57.12 

12  12.61 
12  27.31 

0.662 
0.629 
0.596 

Sun. 
Mon. 
Tues. 

25 
26 
27 

20  31  40.49 
20  35  50.18 
20  39  59.05 

10.420 
10.886 
10.852 

18  53  58.1 
18  38  52.3 
18  23  26.2 

37.30 
88.15 
88.99 

16 
16 
16 

16.86 
16.74 
16.61 

69.03 
68.92 
68.81 

12  41.22 

12  54.32 

13  6.59 

0.563 
0.529 
0.495  ! 

Wed. 
Thur. 
Fri. 
Sat 

28 
29 
30 
31 

20  44    7.10 
20  48  14.32 
20  52  20.71 
20  56  26.25 

10.317 
10.282 
10.247 
10.212 

18    7  40.1 
17  51  34.5 
17  35    9.9 
17  18  26.6 

89.81 
40.62 
41.41 
42.17 

16 
16 
16 
16 

16.48 
16.35 
16.22 
16.08 

68.70 
68.59 
68.47 
68.35 

13  18.04 
13  28.67 
13  38.48 
13  47.45 

0.461 
0.426 
0.391 
0.356 

Sun. 

32 

21     0  30.93 

10.177 

S.17     1  25.1 

42.92 

16 

15.94 

68.23 

13  55.56 

0.321 

i 

foci. 

—Mean  Time  of  the  Semidiame 

ter  pasting  may  be  found  by  * 

abtrao 

ting  Os.18  from  the 

Sidereal  Time. 

II. 


JANUARY,    1857. 


AT  GREENWICH  MEAN 

NOON. 

THE  SUN'S 

1 

1 

i 

$ 

Equation  of 
Time, 
to  be 
subtracted 
jfrotn 
Mean 
Time. 

Dill,  for 
lhour. 

Sidereal 
Time. 

Apparent 
Right  Ajcenaion. 

Diff-for 
lhour. 

Apparent 
Declination. 

Dlff.for 
1  hour. 

Thur. 

Fri. 

Sat. 

1 
2 
3 

h.     m.      8. 

18  48  17.90 
18  52  42.63 
18  57     6.97 

11.085 
11.022 
11.005 

S22°5^  43.7 
22  54  24.3 
22  48  37.4 

// 
12.74 
13.88 
15.02 

m.     a. 

3  58.08 

4  26.27 
4  54.05 

a. 

1.178 
1.165 
1.149 

h.     m.      a. 

18  44  19.80 
18  48  16.36 
18  52  12.92 

Sun. 
Mon. 
Tues. 

4 
5 
6 

19     1  30.88 
19     5  54.35 
19  10  17.34 

10.987 
10.968 
10.948 

22  42  23.4 
22  35  42.5 
22  28  34.8 

16.14 
17.26 
18.37 

5  21.40 

5  48.31 

6  14.74 

1.131 
1.111 
1.091 

18  56    9.48 

19  0    6.04 
19    4    2.60 

Wed. 
Thur. 
Fri. 

7 
8 
9 

19  14  39.83 
19  19     1.81 
19  23  23.25 

10.927 
10.904 
10.881 

22  21     0.5 
22  13    0.1 
22    4  33.6 

19.47 
20.56 
21.65 

6  40.67 

7  6.10 
7  30.98 

1.070 
1.048 
1.025 

19    7  59.16 
19  11  55.71 
19  15  52.27 

Sat. 
Sun. 
Mon. 

10 
11 
12 

19  27  44.12 
19  32    4.42 
19  36  24.12 

10.858 
10.838 
10.807 

21  55  41.1 
21  46  23.1 
21  36  39.8 

22.72 
23.78 
24.83 

7  55.29 

8  19.03 
8  42.18 

1.001 
0.977 
0.951 

19  19  48.83 
19  23  45.39 
19  27  41.94 

Tues. 
Wed. 
Thur. 

13 
14 
15 

19  40  43.20 
19  45     1.64 
19  49  19.43 

10.781 
10.755 
10.727 

21  26  31.4 
21  15  58.2 
21     5    0.5 

25.87 
26.90 
27.91 

9    4.70 
9  26.58 
9  47.81 

0.925 
0.898 
0.871 

19  31  38.50 
19  35  35.06 
19  39  31.62 

Fri. 
Sat. 
Sun. 

16 
17 
18 

19  53  36.56 

19  57  53.01 

20  2    8.76 

10.699 
10.671 
10.641 

20  53  38.6 
20  41  52.9 
20  29  43.6 

28.90 
29.89 
80.87 

10    8.38 
10  28.27 
10  47.46 

0.843 
0.814 
0.785 

19  43  28.18 
19  47  24.74 
19  51  21.30 

19 
20 
21 

20    6  23.79 
20  10  38.10 
20  14  51.68 

10.611 
10.581 
10.550 

20  17  11.0 
20    4  15.4 
19  50  57.3 

31.84 
82.79 
33.71 

11     5.94 
11  23.69 
11  40.71 

0.755 
0.724 
0.693 

19  55  17.85 

19  59  14.41 

20  3  10.97 

Thur. 

Fri. 

Sat. 

22 
23 
24 

20  19    4.50 
20  23  16.55 
20  27  27.82 

10.518 
10.486 
10.453 

19  37  17.1 
19  23  14.9 
19    8  51.0 

34.63 
85.54 
36.43 

11  56.98 

12  12.47 
12  27.18 

0.662 
0.629 
0.596 

20    7    7.52 
20  11     4.08 
20  15    0.64 

Mon. 
Tues. 

25 
26 
27 

20  31  38.29 
20  35  47.95 
20  39  56.79 

10.420 
10.386 
10.352 

18  54    6.0 
18  39     0.5 
18  23  34.7 

37.30 
38.15 
38.99 

12  41.10 

12  54.20 

13  6.48 

0.563 
0.529 
0.495 

20  18  57.19 
20  22  53.75 
20  26  50.31 

Wed. 
Thur. 
Fri. 

Sat 

28 
29 
30 
31 

20  44    4.81 
20  48  12.01 
20  52  18.37 
20  56  23.90 

10.317 
10.282 
10.247 
10.212 

18    7  48.9 
17  51  43.6 
17  35  19.3 
17  18  36.3 

39.81 
40.62 
41.41 
42.17 

13  17.94 
13  28.58 
13  38.39 
13  47.36 

0.461 
0.426 
0.391 
0.356 

20  30  46.87 
20  34  43.43 
20  38  39.98 
20  42  36.54 

Sun. 

32 

21     0  28.57 

10.177 

S.17     1  35.1 

42.92 

13  55.48 

0.321 

20  46  33.09 

N 

on. — The  Semidiameter  for  Mc 

an  Noon  may  be  assumed  the  i 

tame  as  that  for 

Apparent 

Noon. 

JANUARY,    1857. 


III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

3 

3 
3 

Jt 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.for 
1  hoar. 

Mean  Time 

of 
Sidereal  Oh. 

Tnu  LONGITUDE. 

Dill  for 
1  hour. 

LATITUDE. 

X 

V 

1 

2 
3 

1 
2 
3 

281°    6  29.6 

282  7  39.9 

283  8  49.7 

4  31.8 

7  42.0 

8  51.8 

152.94 
152.93 
152.91 

-&09 

+0.02 

0.16 

9.9926625 
.9926621 
.9926640 

0.7 
0.8 
1.8 

h.     m.     i. 

5  14  48.49 
5  10  52.55 
5    6  56.64 

4 
5 
6 

4 
5 

6 

284  9  59.3 

285  11     8.4 

286  12  17.1 

10  1.4 

11  10.2 

12  18.7 

152.89 
152.87 
152.85 

0.29 
0.41 
0.51 

.9926682 
.9926747 
.9926838 

2.2 
8.2 
4.8 

5    3    0.73 
4  59    4.83 
4  55    8.92 

7 
8 
9 

7 
8 
9 

287  13  25.4 

288  14  33.2 

289  15  40.6 

13  26.8 

14  34.4 

15  41.6 

152.88 
152.81 
152.80 

0.60 
0.66 
0.68 

.9926955 
.9927099 
.9927270 

5.4 
6.5 
7.7 

4  51  13.01 
4  47  17.10 
4  43  21.18 

10 
11 
12 

10 
11 
12 

290  16  47.6 

291  17  54.3 

292  19    0.5 

16  48.4 

17  54.9 
19    0.9 

152.79 
152.77 
152.75 

0.69 
0.66 
0.61 

.9927469 
.9927697 
.9927954 

8.9 
10.1 
11.3 

4  39  25.27 
4  35  29.36 
4  31  33.45 

13 
14 
15 

13 
14 
15 

293  20    6.4 

294  21  12.0 

295  22  17.3 

20  6.6 

21  12.1 

22  17.2 

152.74 
152.73 
152.71 

0.51 
0.41 
0.28 

.9928238 
.9928549 
.9928887 

12.4 
13.5 
14.5 

4  27  37.54 
4  23  41.62 
4  19  45.71 

16 
17 
18 

16 
17 
18 

296  23  22.3 

297  24  27.0 

298  25  31.3 

23  22.0 

24  26.5 

25  30.6 

152.70 
152.68 
152.67 

0.14 
+0.01 
—0.13 

.9929250 
.9929637 
.9930045 

15.6 
16.6 
17.4 

4  15  49.80 
4  11  53.89 
4    7  57.98 

19 
20 
21 

19 
20 
21 

299  26  35.3 

300  27  38.9 

301  28  42.0 

26  34.4 

27  37.9 

28  40.8 

152.66 
152.64 
152.62 

0.24 
0.35 
0.42 

.9930475 
.9930924 
.9931392 

18.8 
19.1 

19.8 

4    4    2.07 
4    0    6.15 
3  56  10.24 

22 
23 
24 

22 
23 
24 

302  29  44.5 

303  30  46.6 

304  31  47.8 

29  43.1 

30  44  9 

31  46.0 

152.60 
152.57 
152.53 

0.47 
0.50 
0.50 

.9931877 
.9932378 
.9932895 

20.6 
21.2 
21.8 

3  52  14.33 
3  48  18.42 
3  44  22.51 

25 
26 
27 

25 
26 
27 

305  32  48.2 

306  33  47.6 

307  34  46.0 

32  46.3 

33  45.6 

34  43.9 

152.49 
152.45 
152.41 

0.46 
0.39 
0.31 

.9933426 
.9933971 
.9934530 

22.4 
23.0 
23.6 

3  40  26.60  | 
3  36  30.69  i 
3  32  34.78 

28 
29 
30 

28 
29 
30 

308  35  43.4 

309  36  39.6 

310  37  34.6 

35  41.1 

36  37.1 

37  31.9 

152.37 
152.32 
152.27 

0.20 
—0.07 
+0.06 

.9935104 
.9935693 
.9936298 

24.2 
24.8 
25.5 

3  28  38.87 
3  24  42.96 
3  20  47.04 

31 
32 

31 
32 

311  38  28.2 

312  39  20.5 

38  25.3 

39  17.4 

152.21 
152.15 

0.19 
+0.31 

.9936918 
9.9937557 

26.2 
27.0 

3  16  51.13 
3  12  55.22 

Noct.— *  oorrojx 

md*  to  the  tnu  equinox  of 

the  date,  k'  I 

0  the  mean  equli 

loxof  Jan 

.Od. 

IV. 


JANUARY,    1857. 


GREENWICH 

MEAN  TIME. 

THE 

MOON'S 

3 

pmiffTDTAli  W1IL 

HORIZONTAL  PARALLAX. 

MERIDIAN  PASSAGE. 

* 

AGS. 

Noon. 

Midnight 

Noon. 

Diff.for 
lhour. 

Midnight. 

Diff.for 
lhour. 

Diff.for 
lhour. 

1 

2 
3 

16    (5.5 
16    5.1 

16    8.7 

id  d.9 

16    7.0 
16  10.2 

58  38.5 

58  55.4 

59  8.9 

it 
+0.77 

0.63 

0.48 

58  47*4 

59  2.6 
59  14.2 

ii 
+0.70 

0.56 

0.40 

h.    m. 

4  32.9 

5  19.8 

6  7.1 

m. 
1.96 
1.96 
2.01 

d. 

5.1 
6.1 
7.1 

4 
5 

6 

16  11.4 
16  12.6 
16  12.1 

16  12.2 
16  12.6 
16  11.1 

59  18.4 
59  23.0 
59  21.1 

0.80 
+0.06 
-0.23 

59  21.4 
59  22.9 
59  17.5 

+0.19 

-0.08 

0.39 

6  56.4 

7  48.8 

8  45.2 

2.12 
2.27 
2.48 

8.1 

9.1 

10.1 

7 
8 
9 

16    9.5 
16    4.7 
15  57.6 

16    7.4 
16     1.4 
15  53.3 

59  11.8 
58  54.0 
58  28.0 

0.56 
0.92 
1.24 

59    4.0 
58  42.0 
58  12.1 

0.78 
1.09 
1.89 

9  45.4 

10  47.5 

11  49.0 

2.55 
2.58 
2.49 

11.1 
12.1 
13.1 

10 
11 
12 

15  48.6 
15  38.1 
15  27.1 

15  43.5 
15  32.6 
15  21.6 

57  54.7 
57  16.4 
56  35.7 

1.50 
1.66 
1.69 

57  36.0 
56  56.2 
56  15.5 

1.60 
1.69 
1.66 

12  47.1 

13  40.4 

14  28.8 

2.82 
2.12 
1.93 

14.1 
15.1 
16.1 

13 
14 
15 

15  16.2 
15    6.3 
14  58.2 

15  11.1 
15    2.0 
14  55.0 

55  55.9 
55  19.7 
54  49.8 

1.60 
1.39 
1.07 

55  37.1 
55    3.8 
54  37.9 

1.51 
1.24 
0.89 

15  13.1 

15  54.5 

16  34.3 

1.78 
1.69 
1.65 

17.1 
18.1 
19.1 

16 
17 
18 

14  52.4 
14  49.2 
14  48.8 

14  50.5 
14  48.6 
14  49.7 

54  28.3 
54  16.6 
54  15.2 

0.70 
-0.28 
+0.16 

54  21.2 
54  14.6 
54  18.5 

0.49 
-0.06 
+0.88 

17  13.5 

17  53.6 

18  35.6 

1.65 
1.71 
1.81 

20.1 
21.1 
22.1 

19 
20 
21 

14  51.3 

14  56.5 

15  4.2 

14  53.6 

15  0.1 

15    8.8 

54  24.4 

54  43.6 

55  11.8 

0.58 
0.99 
1.33 

54  32.8 

54  56.7 

55  28.6 

0.80 
1.17 
1.47 

19  20.5 

20  9.2 

21  1.7 

1.95 
2.11 
2.25 

23.1 
24.1 
25.1 

22 
23 
24 

15  13.8 
15  24.6 
15  35.9 

15  19.1 
15  30.2 
15  41.5 

55  47.0 

56  26.8 

57  8.3 

1.58 
1.71 
1.71 

56     6.5 

56  47.5 

57  28.6 

1.66 
1.73 
1.66 

21  57.5 

22  54.8 

23  51.8 

2.36 
2.38 
2.33 

26.1 
27.1 
28.1 

25 
26 
27 

15  46.8 

15  56.4 

16  7.2 

15  51.8 

16  0.6 
16    7.2 

57  48.2 

58  23.6 
58  52.0 

1.58 
1.34 
1.01 

58    6.7 

58  38.8 

59  3.1 

1.47 
1.18 
0.83 

6 

0  46.7 

1  39.0 

2.23 
2.18 

29.1 
0.5 
1.5 

28 
29 
30 
31 

16    9.6 
16  12.6 
16  13.5 
16  12.4 

16  11.4 
16  13.3 
16  13.2 
16  11.2 

59  12.0 
59  23.2 
59  26.1 
59  22.0 

0.65 
+0.29 
-0.03 

0.29 

59  18.7 
59  25.6 
59  24.8 
59  17.7 

0.47 
+0.12 
-0.17 

0.40 

2  28.8 

3  17.0 

4  4.9 
4  53.8 

2.04 
2.00 
2.02 
2.08 

2.5 
3.5 
4.5 
5.5 

32 

16    9.7 

16    7.9 

59  12.4 

-0.49 

59     5.9 

-0.58 

5  45.0 

2.20 

6.5 

6 


JANUARY,    1857. 


V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff, 
forlm. 

Declination. 

Diff. 
forlm. 

Boor. 

Bight  Attention. 

Diff, 
forlm. 

Declination. 

Diff. 
forlm. 

THURSDAY   1. 

SATURDAY  3. 

h.    m.    s. 

8. 

O        I        N 

ii 

h.    m.    0. 

0. 

O        1        It 

« 

0 

23    8  33.09 

2.0740 

S.  7  52    9.2 

16.974 

0 

0  47  32.04 

2.0862 

N.  5  20  36.7 

16.681 

1 

23  10  37.48 

2.0733 

7  36    9.5 

16416 

1 

0  49  37.22 

24876 

5  37    7.9 

16.608 

2 

23  12  41.76 

2.0706 

7  20    7.3 

16.067 

2 

0  51  42.55 

2.0902 

5  53  37.7 

16.484 

3 

23  14  45.94 

2.0688 

7    4    2.6 

16.098 

3 

0  53  48.04 

2.0929 

6  10    6.0 

16.456 

4 

23  16  50.02 

20)672 

6  47  55.5 

16.188 

4 

0  55  53.70 

2.0957 

6  26  32.7 

16.482 

5 

23  18  54.00 

2.0656 

6  31  46.0 

16.177 

5 

0  57  59.53 

2.0986 

6  42  57.8 

16.404 

6 

23  20  57.89 

2.0642 

6  15  34.2 

16.214 

6 

1     0    5.53 

2.1015 

6  59  21.2 

16474 

7 

23  23     1.70 

2.0629 

5  59  20.3 

16.249 

7 

1     2  11.71 

2.1045 

7  15  42.7 

16442 

8 

23  25    5.44 

2.0617 

5  43    4.3 

16.283 

8 

1     4  18.07 

2.1076 

7  32    2.3 

16409 

9 

23  27    9.10 

2.0606 

5  26  46.3 

16.816 

9 

1     6  24.62 

2.1108 

7  48  19.9 

16.276 

10 

23  29  12.69 

2.0098 

5  10  26.4 

16447 

10 

1     8  31.37 

2.1142 

8    4  35.4 

16.239 

11 

23  31  16.22 

2.0683 

4  54    4.6 

16-377 

11 

1  10  38.32 

2.1176 

8  20  48.6 

16.202 

19 

23  33  19.69 

2.0574 

4  37  41.1 

16.406 

12 

1  12  45.48 

2.1211 

8  36  59.6 

16.163 

13 

23  35  23.11 

2.0566 

4  21  15.9 

16434 

13 

1  14  52.85 

2.1247 

8  53    8.2 

16.122 

14 

23  37  26.48 

2.0558 

4    4  49.0 

16461 

14 

1  17    0.44 

2.1283 

9    9  14.3 

16.080 

15 

23  39  29.81 

2.0552 

3  48  20.6 

16.486 

15 

1  19    8.25 

2.1321 

9  25  17.8 

16.036 

16 

23  41  33.10 

24546 

3  31  50.7 

16.509 

16 

1  21  16.29 

2.1359 

9  41  18.6 

16.991 

17 

23  43  36.36 

24541 

3  15  19.5 

16.531 

17 

1  23  24.56 

2.1398 

9  57  16.7 

16.946 

18 

23  45  39.59 

2.0537 

2  58  47.0 

16.652 

18 

1  25  33.07 

2.1438 

10  13  12.0 

15497 

19 

23  47  42.80 

2.0534 

2  42  13.3 

16.571 

19 

1  27  41.82 

2.1480 

10  29    4.3 

16.647 

20 

23  49  46.00 

2.0532 

2  25  38.5 

16.589 

20 

1  29  50.82 

2.1522 

10  44  53.6 

16.796 

21 

23  51  49.19 

2.0532 

2    9    2.6 

16.606 

21 

1  32    0.08 

2.1664 

11     0  39.7 

16.742 

22 

23  53  52.38 

2.0532 

1  52  25.8 

16421 

22 

1  34    9.59 

2.1607 

11  16  22.6 

15.687 

23 

23  55  55.57 
FI 

2.0532 
tIDAY 

S.  1  35  48.1 
2. 

16486 

23 

1  36  19.37 
SU 

2.1662 

NDA^ 

N.11  32    2.2 
r   4. 

15.681 

0 

23  57  58.76 

2.0533 

S.  1  19    9.6 

16.647 

0 

1  38  29.42 

2.1097 

N.ll  47  38.4 

16.678 

1 

0     0     1.96 

2.0536 

1    2  30.4 

16.668 

1 

1  40  39.74 

2.1742 

12    3  11.0 

16.613 

2 

0     2    5.18 

2.0540 

0  45  50.6 

16.667 

2 

1  42  50.33 

2.1786 

12  18  40.0 

15.452 

3 

0    4     8.43 

2.0515 

0  29  10.3 

16.676 

3 

1  45     1.20 

2.1836 

12  34    5.3 

15.390 

4 

0    6  11.72 

2.0551 

S.  0  12  29.5 

16.683 

4 

1  47  12.36 

3.1885 

12  49  26.8 

15426 

5 

0     8  15.04 

24557 

N.  0    4  11.7 

16.689 

5 

1  49  23.82 

2.1934 

13    4  44.4 

15.260 

6 

0  10  18.40 

2.0563 

0  20  53.2 

16.694 

6 

1  51  35.57 

2.1983 

13  19  58.0 

15.192 

7 

0  12  21.80 

2.0571 

0  37  34.9 

16.697 

7 

1  53  47.62 

2.2034 

13  35     7.5 

16.124 

8 

0  14  25.25 

2.0580 

0  54  16.8 

16.698 

8 

1  55  59.98 

2.2086 

13  50  12.9 

16.064 

9 

0  16  28.76 

2.0590 

1  10  58.7 

16.698 

9 

1  58  12.65 

2.2187 

14    5  14.0 

14.981 

10 

0  18  32.33 

2.0601 

1  27  40.6 

16.697 

10 

2    0  25.63 

2.2189 

14  20  10.6 

14.906 

11 

0  20  35.97 

2.0613 

1  44  22.4 

16.695 

11 

2    2  38.92 

2.2242 

14  35    2.7 

14.830 

12 

0  22  39.69 

2.0626 

2     1     4.0 

16.691 

12 

2    4  52.53 

2.2296 

14  49  50.2 

14.752 

13 

0  24  43.48 

2.0639 

2  17  45.3 

16.686 

13 

2    7    6.47 

2.2351 

15    4  33.0 

14.673 

14 

0  26  47.36 

2.0654 

2  34  26.3 

16.679 

14 

2    9  20.74 

2.2406 

15  19  11.0 

14.692 

15 

0  28  51.33 

2.0670 

2  51     6.8 

16.671 

15 

2  11  35.34 

2.2462 

15  33  44.1 

14.610 

16 

0  30  55.40 

2.0686 

3    7  46.8 

16.661 

16 

2  13  50.28 

2.2518 

15  48  12.2 

14.425 

17 

0  32  59.57 

2.0702 

3  24  26.1 

16449 

17 

2  16     5.56 

2.2675 

16    2  35.1 

14439 

18 

0  35    3.83 

24720 

3  41    4.7 

16.637 

18 

2  18  21.18 

2.2633 

16  16  52.9 

14.252 

19 

0  37    8.21 

24740 

3  57  42.5 

16422 

19 

2  20  37.15 

2.2691 

16  31     5.4 

14.162 

20 

0  39  12.71 

24761 

4  14  19.4 

16407 

20 

2  22  53.47 

2.2749 

16  45  12.4 

14471 

21 

0  41  17.34 

24782 

4  30  35.4 

16.591 

21 

2  25  10.14 

2.2808 

16  59  13.9 

13.978 

22 

0  43  22.10 

24806 

4  47  30.3 

16.573 

22 

2  27  27.17 

2.2866 

17  13    9.8 

13483 

23 

0  45  27.00 

24628 

5    4    4.1 

16-653 

23 

2  29  44.56 

2.2928 

17  26  59.9 

13.787 

24 

0  47  32.04 

2.0652 

N.  5  20  36.7 

16-531 

24 

2  32    2.31 

2.2988 

N.17  40  44.2 

13.689 

VI. 


JANUARY,    1857. 


GREENWICH 

MEAN    TIME. 

THE  MOON'S   RIGHT  ASCENSION  AND   DECLINATION. 

Hoar. 

Bight  AMtnrion. 

forlm. 

Declination. 

DHL 

for  1  m. 

Soar. 

Right  ABcenrion. 

Dill 
forlm. 

DrtdlnttioB. 

Dill 
forlm. 

MO 

>NDAY 

5. 

WEDNESDAY  7. 

h.    in*    8. 

0. 

O        1         II 

H 

h.    m.    0. 

0. 

O         1         M 

« 

0 

2  32    2.31 

9.9966 

N.17  40  44.2 

18489 

0 

4  29  31.92 

9.6869 

N.26  12  15.0 

7409 

1 

2  34  20.42 

9.3048 

17  54  22.6 

18.689 

1 

4  32     7.17 

9.6897 

26  19    9.9 

6.895 

S 

2  36  38.89 

9.8109 

18    7  54.9 

18.487 

2 

4  34  42.69 

9.5949 

26  25  54.1 

6.647 

3 

2  38  57.73 

941179 

18  21  21.1 

13484 

3 

4  37  18.47 

9.6965 

26  32  27.6 

6.469 

4 

2  41  16.95 

9.8934 

18  34  41.0 

13.979 

4 

4  39  54.51 

9.6097 

26  38  50.4 

6490 

5 

2  43  36.54 

9.8996 

18  47  54.6 

18.179 

5 

4  42  30.80 

9.6067 

26  45    2.5 

6.111 

6 

2  45  56.50 

9.8869 

19     1     1.7 

13463 

6 

4  45    7.32 

9.6105 

26  51     3.8 

6.980 

7 

2  48  16.84 

9.8499 

19  14    2.2 

19463 

7 

4  47  44.06 

9.6149 

26  56  54.1 

6.747 

8 

2  50  37.56 

9.8485 

19  26  56.1 

19441 

8 

4  50  21.02 

9.6177 

27    2  33.4 

6468 

9 

2  52  58.66 

9.8648 

19  39  43.2 

19.797 

9 

4  52  58.19 

9.6911 

27    8     1.7, 

6.879 

10 

2  55  20.14 

9.8619 

19  52  23.4 

19.619 

10 

4  55  35.56 

9.6944 

27  13  19.0 

6.194 

11 

2  57  42.00 

9.8676 

20    4  56.6 

19*495 

11 

4  58  13.12 

9.6976 

27  18  25.1 

6408 

19 

3    0    4.24 

9.8738 

20  17  22.7 

19.877 

12 

5    0  50.87 

9.6806 

27  23  20.0 

4491 

13 

3    2  26.86 

9.8809 

20  29  41.7 

19.956 

13 

5    3  28.79 

9.6333 

27  28    3.7 

4484 

14 

3    4  49.87 

9.8867 

20  41  53.4 

19.183 

14 

5    6    6.87 

9.6860 

27  32  36.1 

4447 

15 

3    7  13.27 

94939 

20  53  57.7 

19.009 

15 

5    8  45.11 

9.6386 

27  36  57.3 

4.968 

16 

3    9  37.05 

94996 

21     5  54.5 

11483 

16 

5  11  23.50 

9.6410 

27  41    7.1 

4468 

17 

3  12     1.22 

9.4060 

'21  17  43.7 

11.765 

17 

5  14     2.03 

94439 

27  45    5.5 

8477 

18 

3  14  25.77 

9.4194 

21  29  25.1 

11.695 

18 

5  16  40.69 

9.6459 

27  48  52.4 

8487 

19 

3  16  50.71 

9.4188 

21  40  58.7 

11494 

19 

5  19  19.46 

94470 

27  52  27.9 

8496 

20 

3  19  16.03 

9.4269 

21  52  24.4 

11469 

20 

5  21  58.33 

9.6487 

27  55  51.9 

8405 

21 

3  21  41.73 

9.4815 

22    3  42.1 

11.998 

21 

5  24  37.30 

9.6509 

27  59    4.5 

8.118 

92 

3  24    7.81 

3.4878 

22  14  51.7 

11.099 

22 

6  27  16.35 

9.6515 

28    2    5.5 

9490 

23 

3  26  34.27 
TU 

9.4449 

ESDA1 

N.22  25  53.1 

r  6. 

10464 

23 

5  29  55.48 
THl 

9.6597 

TBBBA 

N.28    4  54.9 
,Y  8. 

9.797 

0 

3  29     1.11 

9.4606 

N.22  36  46.2 

10414 

0 

5  32  34.67 

9.8686 

N.28    7  32.7 

9.684 

1 

3  31  28.33 

94668 

22  47  30.8 

10.678 

1 

5  35  13.91 

94548 

28    9  59.0 

9441 

2 

3  33  55.93 

94683 

22  58    6.9 

10480 

2 

5  37  53.19 

94549 

28  12  13.7 

9.147 

3 

3  36  23.91 

9.4664 

23    8  34.4 

10.885 

3 

5  40  32.50 

94653 

28  14  16.7 

1.968 

4 

3  38  52.26 

94768 

23  18  53.2 

10.939 

4 

5  43  11.83 

9.6558 

28  16    8.1 

1.760 

5 

3  41  20.98 

9.4817 

23  29    3.1 

10491 

5 

5  45  51.18 

94566 

28  17  47.9 

1466 

6 

3  43  50.06 

94877 

23  39    4.1 

9449 

6 

5  48  30.53 

9.6557 

28  19  16.0 

1479 

7 

3  46  19.50 

9.4937 

23  48  56.1 

9.791 

7 

5  51     9.86 

9.6558 

28  20  32.5 

1.178 

8 

3  48  49.30 

9.4997 

23  58  39.0 

9.688 

8 

5  53  49.16 

9.6546 

28  21  37.4 

0485 

9 

3  51  19.46 

94057 

24    8  12.7 

9484 

9 

5  56  28.43 

94541 

28  22  30.7 

0.799 

10 

3  53  49.98 

94110 

24  17  37.1 

9.399 

10 

5  59    7.65 

9.6639 

28  23  12.4 

0.598 

11 

3  56  20.85 

94174 

24  26  52.2 

9.179 

11 

6     1  46.81 

9.6591 

28  23  42.5 

0.404 

12 

3  58  52.06 

94931 

24  35  57.8 

9.013 

12 

6    4  25.90 

94508 

28  24    0.9 

0.911 

13 

4     1  23.62 

94987 

24  44  53.8 

8453 

13 

6     7    4.91 

9.6493 

28  24    7.8 

0.018 

14 

4    3  55.51 

94843 

24  53  40.2 

8491 

14 

6    9  43.83 

94477 

28  24    3.1 

0.174 

15 

4    6  27.74 

94899 

25    2  16.8 

8438 

15 

6  12  22.64 

94459 

28  23  46.9 

0466 

16 

4    9    0.30 

94453 

25  10  43.6 

8464 

16 

6  15     1.34 

94440 

28  23  19.2 

0457 

17 

4  11  33.18 

94607 

25  19    0.5 

8.199 

17 

6  17  39.92 

94419 

28  22  40.0 

0.740 

18 

4  14    6.38 

94669 

25  27    7.5 

8489 

18 

6  20  18.37 

94896 

28  21  49.3 

0440 

19 

4  16  39.89 

94611 

25  35    4.4 

7463 

19 

*   6  22  56.67 

94370 

28  20  47.2 

1.181 

20 

4  19  13.71 

94869 

25  42  51.1 

7493 

20 

6  25  34.81 

9.6849 

28  19  33.6 

1491 

21 

4  21  47.83 

94711 

25  50  27.6 

7499 

21 

6  28  12.78 

94313 

28  18    8.6 

1410 

22 

4  24  22.24 

94759 

25  57  53.8 

7450 

22 

6  30  50.57 

94983 

28  16  32.3 

1496 

23 

4  26  56.94 

94806 

26    5    9.6 

7.177 

23 

6  33  28.18 

94951 

28  14  44.8 

1486 

24 

4  29  31.92 

94859 

N.26  12  15.0 

7409 

24 

6  36    5.59 

94917 

N.28  12  46.1 

9.079 
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VII. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  AmenaioiL 

DHL 
for  1  m. 

Declination. 

Diff. 
forlm. 

Hoar. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Biff, 
forlm. 

FRIDAY 

9. 

SUNDAY 

n. 

h.    m.    i. 

B. 

O       i       n 

u 

h.    m.    0. 

s. 

O        1        If 

ft 

0 

6  36    5.59 

3.6217 

N.28  13  46.1 

2472 

0 

8  35  38.04 

24166 

N.23  20    4.9 

9466 

1 

6  38  43.79 

2.6182 

38  10  36.3 

2.258 

1 

8  37  46.80 

2.3087 

23  10  27.4 

9.683 

2 

6  41  19.78 

2.6146 

28    8  15.1 

2.443 

2 

8  40    5.08 

24007 

23     0  42.9 

9.799 

3 

6  43  56.54 

2.6107 

28    5  43.9 

2.628 

3 

8  43  22.88 

2.2927 

22  50  51.5 

9413 

4 

6  46  33.06 

2.6066 

38    3  59.7 

2412 

4 

8  44  40.20 

24848 

33  40  53.3 

10.026 

5 

6  49    9.33 

2.6028 

28    0    5.5 

2.995 

5 

8  46  57.05 

24769 

32  30  48.4 

10.137 

6 

6  51  45.34 

2.6080 

27  57    0.4 

3.176 

6 

8  49  13.43 

2.2690 

22  20  36.9 

10447 

7 

6  54  31.09 

2.0035 

37  53  44.4 

8.357 

7 

8  51  29.33 

2.2611 

22  10  18.8 

10455 

8 

6  56  56.56 

2.6887 

37  50  17.6 

3436 

8 

8  53  44.76 

2.2532 

21  59  54.3 

10461 

9 

_  6  59  31.74 
7    3    6.63 

2.6839 

37  46  40.1 

3.713 

9 

8  55  59.71 

2.2453 

31  49  33.5 

10.565 

10 

2.6789 

27  42  52.0 

8490 

10 

8  58  14.19 

24374 

31  38  46.5 

10467 

11 

7    4  41.31 

2.5738 

27  38  53.3 

4.067 

11 

9    0  28.20 

2.2296 

31  38    3.4 

10.767 

19 

7    7  15.49 

2.6686 

27  34  44.0 

4.242 

12 

9    2  41.74 

2.2217 

31  17  14.3 

10466 

13 

7    9  49.45 

2.6632 

27  30  24.3 

4416 

13 

9    4  54.81 

24189 

31     6  19.4 

10463 

14 

7  13  33.08 

24577 

27  25  54.2 

4.588 

14 

9    7    7.41 

2.2061 

30  55  18.7 

11.059 

15 

7  14  51.37 

2.6620 

27  21  13.7 

4.759 

15 

9    9  19.54 

2.1984 

30  44  13.3 

11.154 

16 

7  17  39.33 

2.5462 

37  16  33.0 

4429 

16 

9  11  31.21 

2.1907 

30  33    0.3 

11447 

17 

7  30     1.92 

2.5403 

27  11  22.2 

6.097 

17 

9  13  42.42 

2.1831 

.  30  31  43.6 

11438 

18 

7  33  34.16 

2.5343 

27    6  11.3 

6.265 

18 

9  15  53.18 

2.1755 

30  10  19.6 

11427 

19 

7  35    6.04 

2.5281 

37    0  50.4 

6.431 

19 

9  18    3.48 

2.1678 

19  58  51.3 

11416 

30 

7  37  37.54 

2.5218 

36  55  19.6 

5496 

30 

9  20  13.32 

2.1602 

19  47  17.8 

11401 

31 

7  30    8.66 

2.6165 

26  49  38.9 

5.759 

31 

9  22  22.70 

2.1627 

19  35  39.3 

11.685 

33 

7  33  39.40 

2.5092 

26  43  48.5 

6.920 

33 

9  24  31.63 

2.1452 

19  33  55.6 

11.768 

33 

7  35    9.76 
SAT 

2.6027 
DRDA 

N.26  37  48.5 
Y   10. 

6.080 

33 

9  26  40.12 
MOj 

2.1377 

NDAY 

N.19  13    7.0 
12. 

11.850 

0 

7  37  39.73 

2.4059 

NJ26  31  38.9 

6438 

0 

9  28  48.16 

9.1303 

N.19    0  13.5 

11480 

1 

7  40    9.37 

24891 

36  35  19.9 

6495 

1 

9  30  55.76 

2.1280 

18  48  15.3 

12408 

3 

7  43  38.41 

2.4822 

36  18  51.5 

6.551 

3 

9  33    2.92 

2.1167 

18  36  13.5 

12464 

3 

7  45    7.14 

2,4753 

26  12  13.7 

6.706 

3 

9  35    9.64 

2.1064 

18  34    5.3 

12.159 

4 

7  47  35.45 

2*4683 

26    5  36.7 

6.856 

4 

9  37  15.93 

2.1012 

18  11  53.4 

12433 

5 

7  50    3.34 

2.4612 

35  58  30.7 

7.009 

5 

9  39  21.79 

24941 

17  59  37.3 

12406 

6 

7  53  30.80 

2.4540 

25  51  25.6 

7.158 

6 

9  41  37.22 

2.0870 

17  47  16.7 

12477 

7 

7  54  57.83 

24468 

25  44  11.6 

7406 

7 

9  43  32.23 

2.0600 

17  34  52.0 

12446 

8 

7  57  34.43 

24398 

25  36  48.8 

7452 

8 

9  45  36.82 

24780 

17  22  23.2 

12414 

9 

7  59  50.58 

2.4322 

35  39  17.3 

7497 

9 

9  47  40.99 

24661 

17    9  50.3 

12481 

10 

8    3  16.39 

2.4247 

35  31  37.1 

7.741 

10 

9  49  44.75 

24692 

16  57  13.4 

12447 

11 

8    4  41.55 

2.4172 

35  13  48.4 

7.882 

11 

9  51  48.10 

24524 

16  44  32.7 

12.710 

13 

8    7    6.36 

2.4097 

35    5  51.3 

8.022 

13 

9  53  51.04 

24457 

16  31  48.2 

12.772 

13 

8    9  30.73 

24021 

34  57  45.8 

8.160 

13 

9  55  53.58 

24890 

16  19    0.1 

12482 

14 

8  11  54.63 

24945 

34  49  33.1 

8.296 

14 

9  57  55.72 

24824 

16    6    8.4 

12491 

15 

8  14  18.06 

2.3868 

34  41  10.3 

8430 

15 

9  59  57.47 

24259 

15  53  13.1 

13450 

16 

8  16  41.04 

2.3792 

34  33  40.5 

8463 

16 

10     1  58.83 

24194 

15  40  14.3 

13407 

17 

8  19    3.56 

2.8714 

34  34    3.7 

8.694 

17 

10    3  59.80 

24130 

15  27  12.2 

18463 

18 

8  31  25.61 

24636 

34  15  17.1 

8424 

18 

10    6    0.39 

24087 

15  14    6.8 

13.117 

19 

8  33  47.19 

24557 

34    6  33.8 

8452 

19 

10    8    0.60 

24004 

15    0  58.2 

13.169 

30 

8  36    8.30 

24479 

33  57  22.9 

9478 

30 

10  10    0.44 

1.9942 

14  47  46.5 

18420 

31 

8  38  38.94 

34401 

23  48  14.4 

9408 

31 

10  11  59.91 

14881 

14  34  31.8 

13.270 

S3 

8  30  49.11 

24822 

33  38  58.5 

9426 

33 

10  13  59.01 

1.9820 

14  21  14.1 

13419 

33 

8  33     8.81 

24244 

33  39  35.3 

9447 

33 

10  15  57.75 

14760 

14    7  63.5 

18467 

34 

8  35  38.04 

24166 

N.23  30    4.9 

9466 

34 

10  17  56.13 

14700 

N.13  54  30.1 

13413 

VIII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Amuloa. 

DUt 
forlm. 

Declination. 

Diff. 
forlm. 

Hoar. 

Bight  Ascension 

DuT 
forlm. 

Declination. 

Diff. 
forlm. 

TUI 

:sdai 

r    13. 

THURSDAY   15. 

h.    m.    8. 

8. 

o      t      a 

n 

h.    m.    s. 

s. 

O       1       n 

« 

0 

10  17  56.13 

1.9700 

N.13  54  30.1 

13.413 

0 

11  47  11.63 

1.7800 

N.  2  38  13.4 

14496 

1 

10  19  54.16 

1 -964-2 

13  41    3.9 

13.458 

1 

11  48  58.37 

1.7781 

2  23  49.7 

14494 

9 

10  21  51.84 

1.9365 

13  27  35.1 

13.509 

2 

11  50  45.00 

1.7769 

2    9  26.1 

14491 

3 

10  23  49.19 

1.9699 

13  14    3.7 

13.544 

3 

11  52  31.52 

1.7744 

1  55    2.7 

14488 

4 

10  25  46.20 

1.9473 

13    0  29.8 

13.685 

4 

11  54  17.93 

1.7797 

1  40  39.5 

14485 

5 

10  27  42.87 

1.9417 

12  46  53.5 

13.696 

5 

11  56    4.24 

1.7711 

1  26  16.5 

14.881 

6 

10  29  39.21 

1.9863 

12  33  14.7 

13.665 

6 

11  57  50.46 

1.7695 

1  11  53.7 

14.377 

7 

10  31  35.23 

1.9810 

12  19  33.6 

13.703 

7 

11  59  36.58 

1.7680 

0  57  31.2 

14479 

8 

10  33  30.93 

1.9257 

12    5  50.3 

18.739 

8 

12     1  22.62 

1.7666 

0  43    9.1 

14.865 

9 

10  35  26.31 

1.9304 

11  52    4.9 

13.776 

9 

12    3    8.58 

1.7663 

0  28  47.5 

14467 

10 

10  37  21.38 

1.9159 

11  38  17.3 

13410 

10 

12    4  54.46 

1.7641 

0  14  26.3 

14.349 

11 

10  39  16.14 

1.9109 

11  24  27.7 

18443 

11 

12    6  40.27 

1.7699 

N.  0    0    5.6 

14441 

12 

10  41  10.60 

1.9003 

11  10  36.1 

18476 

12 

12    8  26.01 

1.7618 

S.  0  14  14.6 

14439 

13 

10  43    4.77 

1.9004 

10  56  42.6 

18.907 

13 

12  10  11.69 

1.7608 

0  28  34.2 

14439 

14 

10  44  58.65 

1.8966 

10  42  47.3 

18.937 

14 

12  11  57.31 

1.7699 

0  42  53.2 

14419 

15 

10  46  52.24 

1.8908 

10  28  50.2 

13466 

15 

12  13  42.88 

1.7591 

0  57  11.6 

14401 

16 

10  48  45.55 

1.8869 

10  14  51.4 

13494 

16 

12  15  28.40 

1.7583 

1  11  29.3 

14.288 

17 

10  50  38.58 

1.8816 

10    0  51.0 

14.091 

17 

12  17  13.88 

1.7577 

1  25  46.2 

14.975 

18 

10  52  31.34 

1.8771 

9  46  48.9 

14447 

18 

12  18  59.32 

1.7671 

1  40    2.3 

14.963 

19 

10  54  23.83 

1.8796 

9  32  45.3 

14.079 

19 

12  20  44.73 

1.7666 

1  54  17.6 

14.948 

20 

10  56  16.05 

1.8689 

9  18  40.3 

14495 

20 

12  22  30.11 

1.7569 

2    8  32.1 

14.933 

21 

10  58    8.01 

1.8640 

9    4  33.9 

14.118 

21 

12  24  15.47 

1.7559 

2  22  45.7 

14.318 

22 

10  59  59.73 

1.8598 

8  50  26.1 

14.140 

22 

12  26    0.81 

1.7556 

2  36  58.3 

14.303 

23 

11     1  51.20 
WEDI 

1.8557 
*ESDi 

N.  8  36  17.1 
\Y   14. 

14.160 

23 

12  27  46.14 
FR 

1.7664 

IDAY 

S.  2  51     9.9    14.186 
16. 

0 

11     3  42.42 

1.8517 

N  8  22    6.9 

14.180 

0 

12  29  31.46 

1.7669 

S.  3    5  20.5 

14.168 

1 

11     5  33.40 

1.8478 

8    7  55.5 

14400 

1 

12  31  16.77 

1.7669 

3  19  30.1 

14.161 

2 

11     7  24.15 

1.8440 

7  53  42.9 

14418 

2 

12  33    2.08 

1.7669 

3  33  38.7 

14.183 

3 

11     9  14.68 

1.8409 

7  39  29.3 

14.935 

3 

12  34  47.39 

1.7663 

3  47  46.1 

14.113 

4 

11  11     4.98 

1.8385 

7  25  14.7 

14.961 

4 

12  36  32.71 

1.7565 

4     1  52.3 

14493 

5 

11  12  55.06 

1.8399 

7  10  59.1 

14.967 

5 

12  38  18.05 

1.7668 

4  15  57.3 

14473 

6 

11  14  44.93 

1.8394 

6  56  42.6 

14.989 

6 

12  40    3.41 

1.7669 

4  30     1.0 

14.061 

7 

11  16  34.59 

1.8960 

6  42  25.3 

14.996 

7 

12  41  48.79 

1.7666 

4  44     3.4 

14499 

8 

11  18  24.05 

1.8996 

6  28    7.3 

14407 

8 

12  43  34.20 

1.7571 

4  58    4.5 

14407 

9 

11  20  13.30 

1.8193 

6  13  48.5 

14.318 

9 

12  45  19.64 

1.7677 

5  12    4.3 

13.966 

10 

11  22    2.36 

1.8161 

5  59  29.1 

14439 

10 

12  47    5.12 

1.7584 

5  26    2.7 

13.961 

11 

11  23  51.23 

1.8130 

5  45    9.0 

14.340 

11 

12  48  50.65 

1.7591 

5  39  59.6 

13.936 

12 

11  25  39.92 

1.8100 

5  30  48.3 

14449 

12 

12  50  36.22 

1.7599 

5  53  55.0 

13.911 

13 

11  27  28.43 

1.8071 

5  16  27.1 

14.357 

13 

12  52  21.84 

1.7608 

6    7  48.9 

13486 

14 

11  29  16.77 

14049 

5    2    5.4 

14464 

14 

12  54     7.52 

1.7618 

6  21  4 1.2 

18469 

15 

11  31     4.93 

14014 

4  47  43.3 

14471 

15 

12  55  53.26 

1.7699 

6  35  31.9 

13439 

16 

11  32  52.93 

1.7987 

4  33  20.8 

14477 

16 

12  57  39.07 

1.7640 

6  49  21.0 

13404 

17 

11  34  40.77 

1.7961 

4  18  58.0 

14.389 

17 

12  59  24.95 

1.7659 

7    3    8.4 

18.776 

18 

11  36  28.46 

1.7936 

4    4  35.0 

14486 

18 

13     1  10.90 

1.7666 

7  16  64.1 

13.747 

19 

11  38  16.00 

1.7919 

3  50  11.7 

14.390 

19 

13    2  56.93 

1.7679 

7  30  38.0 

18.717 

20 

11  40     3.40 

1.7888 

3  35  48.2 

14.399 

20 

13    4  43.05 

1.7694 

7  44  20.1 

13487 

21 

11  41  50.66 

1.7865 

3  21  24.6 

14494 

21 

13    6  29.26 

1-7709 

7  58    0.4 

13.668 

22 

11  43  37.78 

1.7849 

3    7    0.9 

14.395 

22 

13    8  15.56 

1.7794 

8  11  38.8 

18.694 

23 

11  45  24.77 

1.7831 

2  52  37.2 

14.396 

23 

13  10     1.95 

1.7740 

8  25  15.2 

13.691 

24 

11  47  11.63 

1.7800 

N.  2  38  13.4 

14.396 

24 

13  11  48.44 

1.7767 

S.  8  38  49.7 

13468 
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IX. 


GREENWICH 

MEAN    TIME. 

THE  MOON'S   BIGHT  ASCEN8I0N  AND   DECLINATION. 

Hour. 

Bight  Aaoenaton. 

DUE. 
forlm. 

Declination. 

DUL 
fori  m. 

Hour. 

Bight  AMaoskm. 

DHL 

forlm. 

Declination. 

Diff. 
forlm. 

SATURDAY   17. 

MONDAY 

19. 

h.    m.    i. 

ft. 

O        1         II 

« 

h.    m.    •. 

•. 

O       1       u 

N 

0 

13  11  48.44 

1.7757 

S.  8  38  49.7 

13468 

0 

14  40  26.11 

14438 

S.18  38  13.9 

11.193 

1 

13  13  35.04 

I.7T76 

8  52  22.2 

18434 

1 

14  42  22.86 

14484 

18  49  19.1 

11.061 

9 

13  15  21.75 

1.7795 

9     5  52.6 

13490 

2 

14  44  19.92 

1.9686 

19    0  20.0 

10.978 

3 

13  17    8.58 

1.7815 

9  19  21.0 

13455 

3 

14  46  17.29 

14668 

19  11  16.5 

10406 

4 

13  18  55.53 

1.7835 

9  32  47.3 

13.419 

4 

14  48  14.97 

1.9640 

19  22    8.6 

10483 

5 

13  20  42.60 

1.7856 

9  46  11.4 

13483 

5 

14  50  12.97 

1.9893 

19  32  56.3 

10.757 

6 

13  22  29.80 

1.7878 

9  59  33.3 

18447 

6 

14  52  11.28 

14746 

19  43  39.5 

10.683 

7 

13  24  17.14 

1.7901 

10  12  53.0 

13.309 

7 

14  54    9.91 

14799 

19  54  18.1 

10.605 

8 

13  26    4.62 

1.7935 

10  26  10.4 

13.371 

8 

14  56    8.87 

14863 

20    4  52.1 

10438 

9 

13  27  52.24 

1.7949 

10  39  25.5 

18.333 

9 

14  58    8.15 

1.9908 

20  15  21.4 

10.449 

10 

13  29  40.01 

1.7974 

10  52  38.2 

18.193 

10 

15    0    7.76 

1.9963 

20  25  45.9 

10466 

11 

13  31  27.93 

1.7999 

11     5  48.5 

18.153 

11 

15    2    7.71 

94019 

20  36     5.6 

10487 

13 

13  33  16.00 

1.8035 

11  18  56.4 

13.111 

12 

15    4    7.99 

94076 

20  46  20.5 

10.906 

13 

13  35    4.23 

1.8059 

11  32     1.8 

13469 

13 

15    6    8.61 

94183 

20  56  30.6 

10.134 

14 

13  36  52.63 

1.8080 

11  45    4.7 

18437 

14 

15    8    9.57 

34189 

21     6  35.6 

10441 

15 

l3  38  41.20 

1.8109 

11  58    5.0 

13484 

15 

15  10  10.88 

34347 

21  16  35.5 

9.966 

16 

13  40  29.94 

1.8138 

12  11     2.7 

13.939 

16 

15  12  12.53 

3.0304 

21  26  3Q.3 

9471 

17 

'   13  42  18.86 

1.8108 

12  23  57.7 

13.894 

17 

15  14  14.53 

94863 

21  36  20.0 

9.785 

18 

13  44    7.96 

1.8199 

12  36  50.0 

13449 

18 

15  16  16.87 

94419 

21  46    4.5 

9.697 

19 

13  45  57.25 

1.8*30 

12  49  39.6 

13403 

19 

15  18  19.56 

34477 

21  55  43.7 

9608 

20 

13  47  46.73 

14363 

13    2  26.4 

13.755 

20 

15  20  22.60 

34637 

22    5  17.5 

9.618 

21 

13  49  36.40 

1-8295 

13  15  10.3 

19.707 

21 

15  22  26.00 

94697 

22  14  45.9 

9.497 

22 

13  51  26.27 

1.8829 

13  27  51.3 

13469 

22 

15  24  29.76 

94657 

22  24    8.8 

9486 

23 

13  53  16.35 
SU 

1*8363 

NDAY 

S.13  40  29.4 
18. 

13.611 

23 

15  26  33.88 
TU1 

34717 

SSDAi 

S.22  33  26.2 
r  20. 

9.343 

0 

13  55    6.63 

1.8897 

S.13  53    4.6 

13.563 

0 

15  28  38.36 

94777 

S.22  42  38.0 

9.149 

1 

13  56  57.12 

1.8433 

14     5  36.8 

13.511 

1 

15  30  43.20 

94837 

22  51  44.1 

9464 

2 

13  58  47.83 

1.8470 

14  18    5.9 

13459 

2 

15  32  48.41 

9.0897 

23    0  44.5 

8468 

3 

14    0  38.76 

1.8507 

14  30  31.8 

13.406 

3 

15  34  53.98 

9.0968 

23    9  39.1 

8461 

4 

14    2  29.91 

1.8644 

14  42  54.6 

13.353 

4 

15  36  59.92 

3.1031 

23  18  27.8 

8.763 

5 

14    4  21.29 

1.8583 

14  55  14.2 

13400 

5 

15  39    6.23 

9.1083 

23  27  10.5 

8463 

6 

14    6  12.91 

1.8633 

15     7  30.6 

13.346 

6 

15  41  12.90 

9.1143 

23  35  47.3 

8.663 

7 

14    8    4.76 

1.8683 

15  19  43.7 

13.190 

7 

15  43  19.94 

9.1306 

23  44  18.0 

8.460 

8 

14    9  56.85 

1.8703 

15  31  53.4 

13.134 

8 

15  45  27.36 

9.1367 

23  52  42.5 

8467 

9 

14  11  49.19 

1.8743 

15  43  59.8 

13.077 

9 

15  47  35.15 

9.1339 

24     1     0.8 

8.353 

10 

14  13  41.77 

1.8785 

15  56    2.7 

13419 

10 

15  49  43.31 

3.1391 

24    9  12.8 

8.147 

11 

14  15  34.61 

1.8837 

16     8    2.1 

11.961 

11 

15  51  51.84 

3.1463 

24  17  18.4 

8441 

12 

14  17  27.70 

1.8870 

16  19  58.0 

11.903 

12 

15  54     0.75 

3.1616 

24  25  17.7 

7.934 

13 

14  19  21.05 

14914 

16-31  50.3 

11441 

13 

15  56  10.03 

9.1578 

24  33  10.5 

7436 

14 

14  21  14.67 

14958 

16  43  38.9 

11.780 

14 

15  58  19.68 

9.1640 

24  40  56.7 

7.715 

15 

14  23    8.55 

1.9003 

16  55  23.9 

11.718 

15 

16     0  29.71 

3.1703 

24  48  36.3 

7.604 

16 

14  $5    2.70 

1.9048 

17     7    5.1 

11465 

16 

16    2  40.11 

9.1764 

24  56    9.2 

7493 

17 

14  26  57.13 

14094 

17  18  42.5 

11.593 

17 

16    4  50.88 

9.1836 

25     3  35.3 

7479 

18 

14  28  51.83 

14140 

17  30  16.1 

11437 

18 

16    7    2.02 

9.1888 

25  10  54.7 

7.366 

19 

14  30  46.81 

14186 

17  41  45.8 

11.463 

19 

16    9  13.54 

9.1960 

25  18    7.2 

7.149 

20 

14  32  42.08 

1.9337 

17  53  11.5 

11496 

20 

16  11  25.43 

34013 

25  25  12.7 

7483 

21 

14  34  37.65 

1.9386 

18    4  33.2 

11438 

21 

16  13  37.68 

9.9073 

25  32  11.1 

6.914 

22 

14  36  33.51 

1.9834 

18  15  50.9 

11.361 

22 

16  15  50.30 

3*2134 

25  39    2.4 

6.796 

23 

14  38  29.66 

1.9383 

18  27    4.5 

11.193 

23 

16  18    3.29 

3.3196 

25  45  46.6 

6477 

24 

14  40  26.11 

1.9433 

S.18  38  13.9 

11.133 

24 

16  20  16.65 

3J3357 

S.25  52  23.6 

6466 

X. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AaotauAoa. 

DhT 
fbrlm. 

Declination. 

Bill: 
forlm. 

Hour. 

Bight  Ajeaukm. 

DHL 
forlm. 

Declination. 

Difl. 
lor  1  in. 

WEDNESDAY  21. 

FRIDAY 

23. 

h.    m.    s. 

B. 

o       I       * 

ii 

h.    m.    b. 

a. 

0        1        It 

i 

0 

16  20  16.65 

3.3397 

S.25  52  23.6 

6456 

0 

18  13  11.09 

34478 

S.28  27  11.0 

0461 

1 

16  22  30.38 

3.3319 

25  58  53.3 

6.483 

1 

18  15  38.03 

3.4601 

28  26  38.4 

0.637 

2 

16  24  44.48 

3.3880 

26    5  15.6 

6.809 

2 

18  18    5.10 

34533 

28  25  55.8 

0.793 

3 

16  26  58.94 

3.3440 

26  11  30.4 

6.184 

3 

18  20  32.30 

34643 

28  25     3.3 

0.958 

4 

16  29  13.76 

3.3500 

26  17  37.7 

6.069 

4 

18  22  59.61 

3.4561 

28  24    0.8 

1.135 

5 

16  31  28.94 

34560 

26  23  37.5 

5.933 

5 

18  25  27.03 

34579 

28  22  48.3 

1.993 

6 

16  33  44.48 

3.3619 

26  29  29.6 

6404 

6 

18  27  54.56 

34595 

28  21  25.7 

1460 

7 

16  36    0.37 

3.3677 

26  35  14.0 

6.675 

7 

18  30  22.18 

3.4610 

28  19  53.1 

1.637 

8 

16  38  16.61 

3.3736 

26  40  50.6 

6.545 

8 

18  32  49.88 

3.4633 

28  18  10.4 

1.795 

9 

16  40  33.20 

3.3794 

26  46  19.4 

5.414 

9 

18  35  17.66 

34636 

28  16  17.7 

1463 

10 

16  42  50.14 

3.3853 

26  51  40.3 

5.381 

10 

18  37  45.51 

34647 

28  14  14.9 

3.131 

11 

16  45    7.43 

3.3909 

26  56  53.2 

6.147 

11 

18  40  13.42 

34656 

28  12    2.0 

9400 

12 

16  47  25.06 

3.3966 

27     1  58.0 

6.013 

12 

18  42  41.38 

3.4664 

28    9  38.9 

9469 

13 

16  49  43.03 

3.3033 

27    6  54.7 

4.877 

13 

18  45    9.39 

3.4671 

28    7    5.7 

9.687 

14 

16  52     1.33 

34077 

27  11  43.3 

4.740 

14 

18  47  37.44 

34677 

28    4  22.4 

9406 

15 

16  54  19.96 

2-3132 

27  16  23.6 

4.603 

15 

18  50    5.52 

3.4683 

28     1  29.0 

9476 

16 

16  56  38.92 

34187 

27  20  55.6 

4.464 

16 

18  52  33.62 

34685 

27  58  25.4 

8.144 

17 

16  58  58.21 

34343 

27  25  19.3 

4434 

17 

18  55     1.74 

94687 

27  55  11.7 

8413 

18 

17     1  17.83 

34396 

27  29  34.5 

4.163 

18 

18  57  29.86 

3.4687 

27  51  47.8 

8483 

19 

17    3  37.77 

34349 

27  33  41.2 

4.041 

19 

18  59  57.98 

9.4686 

27  48  13.8 

8461 

20 

17    5  58.02 

3.3400 

27  37  39.4 

3497 

20 

19    2  26.09 

3.4684 

27  44  29.7 

8430 

21 

17    8  18.57 

34451 

27  41  28.9 

3.753 

21 

19    4  54.19 

3.4681 

27  40  35.4 

8489 

22 

17  10  39.43 

3.3503 

27  45    9.7 

3.607 

22 

19    7  22.27 

3.4677 

27  36  31.0 

4.157 

23 

17  13    0.59 
THU 

34551 

BSDA 

S.27  48  41.8 
Y  22. 

8.463 

23 

19    9  50.32 
SAT1 

34671 

DRDA 

S.27  32  16.6 
Y  24 

4496 

0 

17  15  22.04 

TOMO 

S.27  52    5.2 

8416 

0 

19  12  18.33 

34664 

S.27  27  51.9 

4494 

1 

17  17  43.78 

34647 

27  55  19.7 

8.167 

1 

19  14  46.29 

34656 

27  23  17.2 

4463 

2 

17  20    5.81 

94695 

27  58  25.2 

8.017 

2 

19  17  14.20 

34647 

27  18  32.5 

4439 

3 

17  22  28.13 

34743 

28    1  21.8 

9467 

3 

19  19  42.05 

94687 

27  13  37.7 

4496 

4 

17  24  50.72 

34787 

28    4    9.4 

3.717 

4 

19  22    9.84 

34635 

27    8  32.9 

6.163 

5 

17  27  13.58 

34833 

28    6  47.9 

3466 

5 

19  24  37.55 

34613 

27    3  18.1 

6431 

6 

17  29  36.70 

34876 

28    9  17.2 

3*413 

6 

19  27    5.18 

3.4697 

26  57  53.2 

6.497 

7 

17  32    0.08 

34917 

28  11  37.3 

3.369 

7 

19  29  32.72 

34583 

26  52  18.4 

6.663 

8 

17  34  23.71 

34959 

28  13  48.2 

3.104 

8 

19  32    0.16 

34566 

26  46  33.7 

6438 

9 

17  36  47.59 

34000 

28  15  49.8 

1449 

9 

19  34  27.50 

34548 

26  40  39.0 

6493 

10 

17  39  11.71 

3.4089 

28  17  42.1 

1.794 

10 

19  36  54.74 

34530 

26  34  34.4 

6.158 

11 

17  41  36.06 

3.4078 

28  19  25.1 

1438 

11 

19  39  21.87 

3.4510 

26  28  20.0 

6433 

12 

17  44     0.65 

3.4116 

28  20  58.7 

1.480 

12 

19  41  48.87 

34489 

26  21  55.8 

6485 

13 

17  46  25.46 

3.4153 

28  22  22.8 

1433 

13 

19  44  15.74 

34467 

26  15  21.8 

6.648 

14 

17  48  50.48 

3.4187 

28  23  37.4 

1.163 

14 

19  46  42.48 

34445 

26    8  38.0 

6411 

15 

17  51  15.71 

3.4333 

28  24  42.4 

1403 

15 

19  49    9.08 

34431 

26     1  44.5 

6.973 

16 

17  53  41.15 

3.4355 

28  25  37.8 

0.843 

16 

19  51  35.53 

34398 

25  54  41.4 

7.132 

17 

17  56    6.78 

3.4387 

28  26  23.6 

0483 

17 

19  54     1.83 

34871 

25  47  28.7 

7.393 

18 

17  58  32.60 

3.4318 

28  26  59.7 

0430 

18 

19  56  27.98 

3.4844 

25  40    6.3 

7453 

19 

18    0  58.60 

3.4348 

28  27  26.1 

0468 

19 

19  58  53.96 

34316 

25  32  34.4 

7411 

20 

18    3  24.77 

3.4877 

28  27  42.7 

0.196 

20 

20     1  19.77 

34387 

25  24  53.0 

7.768 

21 

18    5  51.12 

3.4405 

28  27  49.5 

0483 

21 

20    3  45.41 

34358 

25  17    2.2 

7.935 

22 

18    8  17.63 

34431 

28  27  46.5 

0.183 

22 

20    6  10.87 

34338 

25    9    2.0 

8483 

23 

18  10  44.29 

3.4455 

28  27  33.7 

0.398 

23 

20    8  36.15 

3.4197 

25    0  52.4 

8.337 

24 

18  13  11.09 

3.4478 

S.28  27  11.0 

0.461 

24 

20  11     1.24 

S4165 

S.24  52  33.5 

8493 

12 


JANUARY,    1857. 


XI. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMeuton. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Hoax. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

SUNDAY 

25. 

TUESDAY  27. 

h.    m.    8. 

8. 

o      /      u 

ii 

h.    m.    8. 

8. 

O        1        II 

« 

0 

20  11     1.24 

2.4165 

S.24  52  33.5 

8493 

0 

22    2  27.29 

2.3903 

S.15  33  11.6 

14406 

1 

20  13  26.13 

9.4132 

24  44     5.3 

8.547 

1 

22    4  40.39 

3.3163 

15  18  44.5 

14497 

2 

20  15  50.82 

24098 

24  35  27.9 

8.699 

2 

22    6  53.25 

43134 

15    4  12.0 

14486 

3 

20  18  15.31 

3.4065 

24  26  41.4 

8450 

3 

22    9    5.88 

3.3086 

14  49  34.3 

14473 

4 

20  20  39.60 

2.4031 

24  17  45.9 

9.000 

4 

22  11  18.27 

3.3046 

14  34  51.4 

14.767 

5 

20  23    3.68 

2.3096 

24     8  41.4 

9.150 

5 

22  13  30.43 

3.2008 

14  20    3.4 

14441 

6 

20  25  27.55 

34960 

23  59  27.9 

9.299 

6 

22  15  42.36 

2.1970 

14     5  10.4 

14.934 

7 

20  27  51.20 

34923 

23  50    5.5 

9.447 

7 

22  17  54.07 

2.1932 

13  50  12.5 

15406 

8 

20  30  14.63 

24885 

23  40  34.3 

9.693 

8 

22  20    5.55 

3.1896 

13  35    9.7 

15486 

9 

20  32  37.83 

24847 

23  30  54.3 

9.739 

9 

22  22  16.81 

2.1868 

13  20    2.2 

15.164 

10 

20  35    0.80 

24809 

23  21     5.5 

9.884 

10 

22  24  27.85 

3.1832 

13    4  50.1 

15.340 

11 

20  37  23.54 

24771 

23  11     8.1 

10.028 

11 

22  26  38.68 

2.1787 

12  49  33.4 

15416 

12 

20  39  46.05 

24732 

23     1     2.1 

10.171 

12 

22  28  49.30 

3.1763 

12  34  12.2 

16489 

13 

20  42    8.32 

24692 

22  50  47.6 

10.812 

13 

22  30  59.71 

3.1718 

12  18  46.7 

16460 

14 

20  44  30.35 

3.3662 

22  40  24.7 

10.452 

14 

22  33    9.92 

3.1686 

12    3  17.0 

15.539 

15 

20  46  52.14 

34611 

22  29  53.4 

10.590 

15 

22  35  19.93 

2.1652 

11  47  43.2 

15.697 

16 

20  49  13.68 

24469 

22  19  13.9 

10.727 

16 

22  37  29.74 

2.1618 

11  32    5.3 

15464 

17 

20  51  34.97 

2.3627 

22    8  26.2 

10463 

17 

22  39  39.35 

2.1585 

11  16  23.4 

16.730 

18 

20  53  56.01 

24486 

21  57  30.3 

10.999 

18 

22  41  48.76 

3.1553 

11     0  37.7 

15.793 

19 

20  56  16.80 

24444 

21  46  26.3 

11.183 

19 

22  43  57.99 

3.1623 

10  44  48.2 

16456 

90 

20  58  37.34 

24402 

21  35  14.3 

11.265 

20 

22  46    7.04 

3.1493 

10  28  55.0 

16.916 

21 

21     0  57.63 

24369 

21  23  54.5 

11.395 

21 

22  48  15.91 

3.1464 

10  12  58.3 

15.974 

22 

21     3  17.66 

34316 

21  12  26.9 

11.696 

22 

22  50  24.61 

3.1436 

9  56  58.1 

16.033 

S3 

21    5  37.43 
MO 

24278 

NDAY 

S.21     0  51.5 
26. 

11.664 

23 

22  52  33.14 
WED* 

3.1408 

S.  9  40  54.6 
lY  28. 

16488 

0 

21     7  56.94 

34230 

S.20  49    8.4 

11.781 

0 

22  54  41.50 

3.1390 

S.  9  24  47.5 

16.148 

1 

21  10  16.19 

24187 

20  37  17.7 

11.907 

1 

22  56  49.70 

3.1363 

9    8  37.4 

16.194 

2 

21  12  35.18 

2.3143 

20  25  19.5 

12.033 

2 

22  58  57.74 

3.1837 

8  52  24.2 

16.344 

3 

21  14  53.91 

24100 

20  13  13.9 

12.155 

3 

23     1     5.62 

3.1801 

8  36    8.0 

16.394 

4 

21  17  12.38 

34057 

20     1     0.9 

12.277 

4 

23    3  13.35 

3.1377 

8  19  48.9 

16.342 

5 

21  19  30.59 

34013 

19  48  40.6 

12497 

5 

23    5  20.94 

3.1363 

8     3  26.9 

16488 

6 

21  21  48.54 

3.2969 

19  36  13.2 

12.616 

6 

23    7  28.39 

3.1330 

7  47    2.2 

16.433 

7 

21  24     6.22 

2.2925 

19  23  38,7 

12.633 

7 

23    9  35.70 

3.1307 

7  30  34.9 

16477 

8 

21  26  23.64 

2.28B2 

19  10  57.2 

12.760 

8 

23  11  42.87 

3.1184 

7  14    5.0 

16.618 

9 

21  28  40.80 

2.2838 

18  58    8.7 

12.865 

9 

23  13  49.91 

3.1163 

6  57  32.7 

16.557 

10 

21  30  57.70 

2.2796 

18  45  13.4 

12.977 

10 

23  15  56.83 

3.1144 

6  40  58.1 

16496 

11 

21  33  14.34 

2.3753 

18  32  11.4 

13.089 

11 

23  18    3.64 

3.1135 

6  24  21.2 

16.633 

12 

21  35  30.72 

3.3708 

18  19    2.7 

13.199 

12 

23  20  10.34 

3.1107 

6     7  42.1 

16.668 

13 

21  37  46.84 

3.3665 

18    5  47.5 

18.307 

13 

23  22  16.93 

3.1089 

5  51     1.0 

16.702 

14 

21  40    2.70 

3.3623 

17  52  25.8 

13416 

14 

23  24  23.41 

3.1073 

5  34  17.9 

16.734 

15 

21  42  18.30 

3.3579 

17  38  57.7 

13422 

15 

23  26  29.79 

3.1068 

5  17  32.9 

16.765 

16 

21  44  33.65 

3.3536 

17  25  23.2 

13.627 

16 

23  28  36.08 

3.1041 

5    0  46.1 

16.793 

17 

21  46  48.74 

3.2493 

17  11  42.5 

13.729 

17 

23  30  42.28 

3.1036 

4  43  57.7 

16.820 

18 

21  49     3.57 

3.3450 

16  57  55.7 

13430 

18 

23  32  48.39 

3.1013 

4  27    7.7 

16446 

19 

21  51  18.15 

3.2408 

16  44    2.9 

13.929 

19 

23  34  54.42 

94998 

4  10  16.2 

16470 

20 

21  53  32.47 

2.2366 

16  30    4.2 

14437 

20 

23  37    0.37 

34986 

3  53  23.3 

16492 

21 

21  55  46.54 

2.2825 

16  15  59.6 

14.134 

21 

23  39    6.25 

34975 

3  36  29.1 

16413 

22 

21  58    0.37 

3.3284 

16     1  49.2 

14.319 

22 

23  41  12.07 

34966 

3  19  33.7 

16.933 

23 

22    0  13.95 

3.2243 

15  47  33.2 

14413 

23 

23  43  17.83 

34956 

3    2  37.1 

16461 

24 

22     2  27.29 

2.2303 

S.15  33  11.6 

14406 

24 

23  45  23.54 

3.0947 

S.  2  45  39.5 

16467 

XII. 
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GREENWICH 

MEAN   TIME. 

THE  MOON'S   BIGHT 

ASCENSION  AND   DECLINATION. 

Hour. 

Right  Aacenston. 

Diff. 
forlm. 

Declination. 

Diff. 

forlm. 

Hoar. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

THD 

BSDA 

y  29. 

SATURDAY  81. 

h.   m.   s. 

B. 

O        1        II 

n 

h.    m.    s. 

s. 

O         1        II 

N 

0 

23  45  23.54 

2.0947 

S.  2  45  39.5 

16.987 

0 

1  26  35.07 

2.1550 

N.10  38    8.3 

15.985 

1 

23  47  29.20 

2.0989 

2  28  41.0 

164)82 

1 

1  28  44.47 

2.1583 

10  54    2.6 

16.876 

2 

23  49  34.81 

2.0982 

2  11  41.7 

16.993 

2 

1  30  54.07 

2.1617 

11     9  53.3 

164)16 

3 

23  51  40.38 

2.0996 

1  54  41.7 

17.006 

3 

1  33    3.88 

2.1663 

11  25  40.4 

15.753 

4 

23  53  45.92 

2.0921 

1  37  41.0 

174)16 

4 

1  35  13.91 

2.1689 

11  41  23.7 

154)89 

5 

23  55  51.43 

2.0916 

1  20  39.8 

174)24 

5 

1  37  24.15 

2.1725 

11  57    3.1 

164*23 

6 

23  57  56.91 

3.0912 

1     3  38.1 

174)81 

6 

1  39  34.61 

2.1762 

12  12  38.5 

15.556 

7 

0    0    2.37 

2.0909 

0  46  36.0 

174)87 

7 

1  41  45.30 

2.1800 

12  28    9.9 

15.488 

8 

0    2    7.81 

24)907 

0  29  33.6 

174)41 

8 

1  43  56.22 

2.1839 

12  43  37.1 

16.418 

9 

0    4  13.25 

2.0907 

S.  0  12  31.0 

174)43 

9 

1  46    7.37 

2.1878 

12  59    0.1 

164)46 

10 

0    6  18.69 

2.0907 

N.  0    4  31.6 

17.043 

10 

1  48  18.76 

2.1918 

13  14  18.8 

16.272 

11 

0    8  24.13 

2.0906 

0  21  34.2 

174)42 

11 

1  50  30.39 

2.1959 

13  29  33.0 

16.198 

12 

0  10  29.58 

2.0909 

0  38  36.7 

17.040 

12 

1  52  42.27 

2.2000 

13  44  42.7 

16.123 

13 

0  12  35.04 

2.0912 

0  55  39.0 

17406 

13 

1  54  54.40 

2.2042 

13  59  47.8 

154)46 

14 

0  14  40.52 

2.0915 

1  12  41.0 

17401 

14 

1  57    6.78 

2.2085 

14  14  48.2 

14.967 

15 

0  16  46.02 

24)919 

1  29  42.7 

174)24 

15 

1  59  19.42 

2-2128 

14  29  43.8 

14.886 

16 

0  18  51.55 

24)925 

1  46  43.9 

174)15 

16 

2     1  32.32 

2-2172 

14  44  34.5 

144403 

17 

0  20  57.12 

24)931 

2     3  44.5 

174)05 

17 

2    3  45.49 

2.2217 

14  59  20.2 

14.719 

18 

0  23    2.72 

2.0988 

2  20  44.5 

16.993 

18 

2    5  58.93 

2.2262 

15  14    0.8 

14.634 

19 

0  25    8.37 

2.0946 

2  37  43.7 

164)80 

19 

2    8  12.64 

•2.2306 

15  28  36.3 

14.547 

20 

0  27  14.07 

2.0954 

2  54  42.1 

164)66 

20 

2  10  26.63 

2.2355 

15  43    6.5 

14456 

21 

0  29  19.82 

2.0984 

3  11  39.7 

164)50 

21 

2  12  40.90 

2*2402 

15  57  31.3 

14.368 

22 

0  31  25.63 

2.0975 

3  28  36.2 

164)32 

22 

2  14  55.46 

2.2450 

16  U  50.7 

14.276 

23 

0  33  31.51 
FB 

24)986 

JDAY 

N.  3  45  31.6 
30. 

164)18 

23 

2  17  10.30 

SUNDAY, 

2*2497 

FEB] 

N.16  26    4.5 
RUARY    1. 

14.183 

0 

1 

0  35  37.46 
0  37  43.48 

2.0998 
2.1011 

N.  4    2  25.8 
4  19  18.8 

164)93 
164*71 

o 

2  19  25.42 

2.2545| 

N.16  40  12.7| 

14.088 

2 

0  39  49.59 

2.1025 

4  36  10.4 

164*47 

3 

0  41  55.78 

2.1039 

4  53    0.5 

16.821 

4 

0  44    2.06 

2.1055 

5    9  49.0 

16.794 

5 

0  46    8.44 

2.1072 

5  26  35.8 

16.766 

6 

0  48  14.92 

2.1089 

5  43  20.9 

16.736 

PHASES  < 

OF  TI 

IE   MOON. 

7 
8 
9 

0  50  21.51 
0  52  28.22 
0  54  35.05 

2.1108 
2.1129 
2.1148 

6     0    4.1 
6  16  45.4 
6  33  24.7 

16.704 
164371 

164)37 

10 
11 
12 
13 
14 

0  56  42.00 

0  58  49.08 

1  0  56.29 
1     3'    3.64 
1     5  11.13 

2.1169 
2.1191 
2.1213 
2.1237 
2.1261 

6  50     1.9 

7  6  36.9 
7  23    9.5 
7  39  39.7 
7  56    7.4 

16.601 
16.563 
164*23 
16.482 
16440 

3)  First  Qua 
O  Full  Moo 
<£   Last  Qua 
0  New  Moc 

rter, 

D,       . 

rter, . 
m,     . 

Day.      h.    m. 
.         3        0    14. 

.       9     21     7. 
.     17     16  50. 
.     25     11  26. 

3 
9 

1 

2 

15 
16 

1     7  18.77 
1     9  26.56 

2.1286 
2.1312 

8  12  32.6 
8  28  55.1 

16.897 
16*32 

17 

1  11  34.52 

2.1339 

8  45  14.9 

16*06 

Day.      b. 

18 

1  13  42.64 

2.1367 

9     1  31.8 

16.257 

<£  Perigee, 

. 

..55. 

1 

19 

1  15  50.93 

2.1396 

9  17  45.8 

16.207 

<£  Apogee, 

. 

.     .     17     15. 

3 

20 

1  17  59.39 

2-1426 

9  33  56.7 

16.156 

<£  Perigee, 

. 

.     .     29     21. 

6 

21 

1  20    8.03 

2.1456 

9  50    4.5 

16.103 

22 

1  22  16.86 

2.1487 

10     6    9.1 

164)49 

23 

1  24  25.87 

2.1518 

10  22  10.4 

15.993 

24 

1  26  35.07 

2.1550 

N.10  38    8.3 

15.935 

• 
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GREENWICH    MEAN   TIME. 

LUNAB  DISTANCES. 

r 

Star1!  Name 

P.L. 

P.L. 

P.L. 

P.L. 

•Dd 

Noon. 

Of 

m*. 

of 

Vlh. 

of 

ix*. 

of 

Position. 

Diff. 

Diff. 

DUE. 

Diff. 

1 

Sun 

W. 

O        1        » 

64     1  37 

3737 

O        1        IJ 

65  37  41 

3731 

O        1       II 

67  13  53 

9716 

O        I        0 

68  50  12 

2711 

Mars 

w. 

25  29  37 

3654 

27    7  20 

3646 

28  45  13 

9639 

30  23  15 

9632 

Venus 

w. 

24    5  34 

9764 

25  40  23 

3776 

27  15  22 

9769 

28  50  30 

9763 

a  Arietis 

E. 

51  46  25 

3441 

50    3  49 

3441 

48  21   12 

9440 

46  38  34 

2440 

Aldebaran 

E. 

82  30  55 

3488 

80  48  15 

3434 

79     5  29 

9480 

77  22  37 

9496 

Saturn 

E. 

115  35    4 

3808 

113  50  44 

3364 

112     6  18 

9360 

110  21  46 

9856 

2 

Sun 

W. 

76  53  29 

3666 

78  30  28 

3681 

80    7  34 

9676 

81  44  46 

9671 

Mars 

W. 

38  35  39 

3601 

40  14  31 

3598 

41  53  31 

3591 

43  32  39 

9585 

Venus 

W. 

36  48  10 

3735 

38  24    5 

3739 

40    0     7 

3733 

41  36  16 

3719 

a  Arietis 

E. 

38    5  38 

3460 

36  23  15 

3456 

34  41     0 

9463 

32  58  55 

2472 

Aldebaran 

E. 

68  47     7 

3411 

67    3  48 

3409 

65  20  26 

3407 

63  37     1 

9405 

Saturn 

E. 

101  37  36 

3835 

99  52  27 

3330 

98     7  11 

9335 

96  21  48 

2831 

Pollux 

E. 

112  12     1 

3340 

110  27    0 

3336 

108  41  53 

9883 

106  56  41 

2398 

3 

Sun 

W. 

89  52  15 

3653 

91  30    0 

3647 

93     7  51 

3643 

94  45  47 

2640 

Mars 

W. 

51  49  54 

3664 

53  29  38 

3559 

55     9  29 

3556 

56  49  25 

2552 

Venus 

W. 

49  38  27 

3697 

51   15  11 

3693 

52  52     0 

3689 

54  28  55 

9685 

Aldebaran 

E. 

54  59  33 

3408 

53  16     3 

3405 

51  32  35 

3407 

49  49  10 

2409 

Saturn 

E. 

87  33  29 

3803 

85  47  34 

3300 

84     1  34 

3396 

82  15  28 

9293 

Pollux 

E. 

98    9  12 

3809 

96  23  26 

2306 

94  37  35 

9303 

92  51  39 

2299 

4 

Sun 

W. 

102  56  30 

3636 

104  34  50 

3623 

106  13  14 

9631 

107  51  41 

9619 

Mars 

w. 

65  10  18 

3535 

66  50  41 

3533 

68  31   10 

3530 

70  11  42 

9527 

Venus 

w. 

62  34  42 

3669 

64  12    4 

3666 

65  49  30 

3663 

67  27     1 

2660 

Fomalhaut 

w. 

58  30  50 

3580 

60  10  12 

3567 

61  49  52 

3656 

63  29  48 

2545 

Jupiter 

w. 

25  11  13 

3394 

26  56  38 

3331 

28  42     7 

3818 

30  27  40 

2317 

Saturn 

E. 

73  23  59 

3381 

71  37  31 

3*179 

69  51     0 

3376 

68     4  25 

2974 

Pollux 

E. 

84     0  52 

3385 

82  14  30 

2383 

80  28     4 

3960 

78  41  35 

2978 

Regulus 

E. 

120  42  48 

3391 

118  56  35 

3388 

117  10  18 

3985 

115  23  57 

2283 

5 

Sun 

W. 

116    4  29 

9613 

117  43    8 

9611 

119  21  48 

9619 

121     0  97 

2613 

Mars 

W. 

78  35    4 

3618 

80  15  51 

3517 

81  56  41 

9616 

83  37  32 

2515 

Venus 

W. 

75  35  17 

3651 

77  13     3 

3649 

78  50  51 

9648 

80  28  41 

2647 

Fomalhaut 

W. 

71  52  42 

3505 

73  33  48 

3500 

75  15     1 

3496 

76  56  20 

2499 

a  Pegasi 

W. 

51  26  58 

3766 

53     2  11 

3743 

54  37  55 

3731 

56  14     7 

9701 

Jupiter 

W. 

39  16    4 

2309 

41     1  51 

3307 

42  47  40 

3307 

44  33  30 

2306 

Saturn 

E. 

59  11     7 

3*72 

57  24  25 

3373 

55  37  43 

3373 

53  51     2 

2379 

Pollux 

E. 

69  48  28 

3970 

68     1  44 

3968 

66  14  58 

3968 

64  28  12 

2368 

Regulus 

E. 

106  31  23 

3373 

104  44  44 

3373 

102  58     4 

3373 

101   11  23 

2270 

6 

Mars 

W. 

92     1  54 

3517 

93  42  45 

3517 

95  23  36 

3518 

97    4  24 

2620 

Venus 

W. 

88  37  58 

3648 

90  15  48 

3649 

91  53  37 

3619 

93  31  25 

2651 

Fomalhaut 

W. 

85  23  58 

3483 

87     5  35 

3484 

88  47  11 

3485 

90  28  46 

2486 

a  Pegasi 

W. 

64  20  46 

3633 

66  58  57 

3634 

67  37  19 

3616 

69  15  52 

2609 

Jupiter 

W. 

53  22  44 

3307 

55     8  34 

3308 

56  54  22 

3310 

58  40    7 

2312 

Saturn 

E. 

44  58     6 

3383 

43   11  42 

3387 

41  25  24 

9293 

39  39  13 

2397 

Pollux 

E. 

55  34  15 

3369 

53  47  30 

3970 

52     0  46 

9971 

50  14     4 

3373 

Regulus 

E. 

92  17  48 

33T3 

90  31     7 

3373 

88  44  27 

3374 

86  57  49 

2275 

7 

Mars 

W. 

105  27  40 

3583 

107     8     8 

3537 

108  48  30 

3541 

110  28  46 

2643 

Venus 

W. 

101  39  41 

3665 

103  17     8 

3669 

104  54  30 

3673 

106  31  47 

2677 

a  Pegasi 

W. 

77  30  25 

3593 

79     9  31 

3593 

80  48  36 

9593 

82  27  40 

2595 

Jupiter 

W. 

67  28    9 

2324 

69  13  33 

3337 

70  58  53 

3333 

72  44     6 

2336 

a  Arietis 

W. 

34  16  18 

3405 

35  59  45 

3399 

37  43  21 

3394 

39  27     4 

2391 

XIV. 
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GREENWICH    MEAN    TIME. 

LUNAK  DISTANCES. 

1 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 
Position. 

Midnight. 

of 
Biff. 

XVh. 

of 
Diff. 

XVHIh. 

of 
DHL 

XXI*. 

of 
Diff. 

Sun 

W. 

o      i      n 

70  26  37 

3706 

O       1       u 

72    3  10 

3700 

O          1         V 

73  39  50 

9696 

o      i     a 
75  16  36 

9690 

Mars 

W. 

32     1  26 

3636 

33  39  46 

3619 

35  18  15 

9613 

36  56  53 

9607 

Venus 

W. 

30  25  47 

0757 

32     1  11 

3761 

33  36  43 

9745 

35  12  23 

3740 

a  Arietis 

E. 

44  55  56 

3440 

43  13  18 

3441 

41  30  41 

3443 

39  48    7 

9446 

Aldebaran 

E. 

75  39  40 

3493 

73  56  38 

9430 

72  13  32 

3417 

70  30  22 

3414 

Saturn 

E. 

108  37     8 

335-2 

106  52  24 

9348 

105    7  34 

3344 

103  22  38 

9339 

2 

Sun 

W. 

83  22    6 

3668 

84  59  31 

9663 

86  37     1 

3669 

88  14  36 

9666 

Man 

W. 

45  11  54 

3661 

46  51  15 

3677 

48  30  42 

3673 

50  10  15 

9668 

Venus 

W. 

43  12  31 

3715 

44  48  51 

9710 

46  25  17 

3706 

48     1  49 

9701 

a  Arietis 

E. 

31  17    2 

3483 

29  35  24 

9497 

27  54     7 

3618 

26  13  19 

9646 

Aldebaran 

E. 

61  53  34 

3404 

60  10    5 

9403 

58  26  35 

3403 

56  43     4 

9403 

Saturn 

E. 

94  36  19 

3617 

92  50  45 

9813 

91     5     5 

3310 

89  19  20 

9306 

Pollux 

E. 

105  11  22 

3334 

103  25  58 

9831 

101  40  29 

3316 

99  54  53 

9318 

3 

Sun 

W. 

96  23  47 

3638 

98     1  51 

3634 

99  40    0 

3631 

101  18  13 

9698 

Mare 

W. 

58  29  26 

3618 

60     9  33 

3545 

61  49  44 

3643 

63  29  59 

9639 

Venus 

W. 

56     5  55 

3681 

57  43     0 

3678 

59  20  10 

3676 

60  57  24 

9673 

Aldebaran 

E. 

48    5  48 

3413 

46  22  30 

3416 

44  39  18 

3431 

42  56  13 

3497 

Saturn 

E. 

80  29  18 

3390 

78  43    4 

9387 

76  56  46 

3-285 

75  10  24 

3383 

Pollux 

E. 

91     5  38 

9996 

89  19  33 

9394 

87  33  24 

3990 

85  47  10 

9387 

4 

Sun 

W. 

109  30  10 

3618 

111     8  41 

3616 

112  47  15 

3614 

114  25  51 

9619 

Mars 

W. 

71  52  17 

3636 

73  32  55 

3633 

75  13  36 

3633 

76  54  19 

9690 

Venus 

w. 

69    4  34 

3656 

70  42  10 

3665 

72  19  50 

9653 

73  57  33 

3653 

Fomalhaut 

w. 

65    9  59 

3536 

66  50  23 

3637 

68  30  59 

3530 

70  11  45 

3613 

Jupiter 

w. 

32  13  15 

3315 

33  58  53 

9313 

35  44  35 

3311 

37  30  19 

9810 

Saturn 

E. 

66  17  48 

3374 

64  31  10 

3373 

62  44  30 

3373 

60  57  49 

9371 

Pollux 

E. 

76  55     3 

3375 

75    8  28 

3974 

73  21  50 

3973 

71  35  10 

3971 

Regulus 

E. 

113  37  32 

3381 

111  51    4 

9376 

110    4  33 

9377 

108  17  59 

9975 

5 

Sun 

W. 

122  39    6 

3613 

124  17  44 

9613 

125  56  21 

3614 

127  34  57 

9615 

Mars 

W. 

85  18  24 

3616 

86  59  17 

3615 

88  40  10 

3515 

90  21     3 

3616 

Venus 

W. 

82    6  32 

3647 

83  44  23 

3647 

85  22  14 

3646 

87    0    6 

9646 

Fomalhaut 

W. 

78  37  45 

3489 

80  19  14 

3487 

82    0  46 

3485 

83  42  21 

9483 

a  Pegasi 

W. 

57  50  46 

3684 

59  27  47 

3669 

61     5    9 

3656 

62  42  49 

3648 

Jupiter 

W. 

46  19  21 

3306 

48    5  12 

3306 

49  51     3 

3306 

51  36  54 

3807 

Saturn 

E. 

52    4  22 

3374 

50  17  44 

3276 

48  31     8 

3377 

46  44  35 

3380 

Pollux 

E. 

62  41  25 

3967 

60  54  37 

3967 

59     7  49 

3368 

57  21     2 

3368 

Regulus 

E. 

99  24  40 

3970 

97  37  57 

9370 

95  51  14 

3*70 

94     4  31 

3370 

6 

Mars 

W. 

98  45  10 

3693 

100  25  54 

3636 

102    6  34 

3537 

103  47     9 

3530 

Venus 

W. 

95    9  11 

3653 

96  46  54 

3665 

98  24  34 

3658 

100    2  10 

3663 

Fomalhaut 

W. 

92  10  19 

3489 

93  51  48 

3493 

95  33  13 

3495 

97  14  33 

3500 

a  Pegasi 

W. 

70  54  35 

9604 

72  33  25 

3699 

74  12  21 

3306 

75  51  21 

3593 

Jupiter 

W. 

60  25  49 

3813 

62  11  29 

3315 

63  57    6 

3817 

65  42  40 

3331 

Saturn 

E. 

37  53  10 

9304 

36     7  16 

9311 

34  21  32 

3319 

32  36     0 

3338 

Pollux 

E. 

48  27  25 

9974 

46  40  49 

3978 

44  54  16 

3980 

43    7  47 

9983 

Regulus 

E. 

85  11  13 

9377 

83  24  40 

9*79 

81  38  10 

9383 

79  51  44 

9385 

7 

Mare 

W. 

112    8  56 

3661 

113  48  59 

9666 

115  28  55 

3561 

117     8  44 

3666 

Venus 

W. 

108    8  58 

368-2 

109  46     2 

3687 

HI  22  50 

3693 

112  59  49 

3698 

a  Pegasi 

W. 

84     6  42 

3697 

85  45  41 

3601 

87  24  35 

3606 

89    3  23 

3610 

Jupiter 

W. 

74  29  13 

3341 

76  14  13 

3346 

77  59    6 

3351 

79  43  51 

3367 

a  Arietis 

W. 

41   10  52 

3389 

42  54  43 

3387 

44  38  36 

3388 

46  22  28 

3389 

16 
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XV. 


GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

7 

Star's  Name 

P.L. 

P.L. 

- 

P.L. 

P.L. 

and 

Noon. 

of 

HP*. 

of 

VPl 

of 

IX*. 

of 

Position. 

Diff. 

DUE. 

Diff. 

Diff. 

Saturn 

E. 

O         1        II 

30  50  42 

2340 

O       1       u 

29    5  41 

9864 

O         1 

27  21     0 

3870 

O         1        H 

25  36  42 

9888 

Regulus 

E. 

78    5  22 

2988 

76  19    5 

9901 

74  32  53 

3206 

72  46  46 

3300 

8 

a  Pegasi 

W. 

90  42    4 

901? 

92  20  36 

9624 

93  58  58 

3632 

95  37  10 

9640 

Jupiter 

W. 

81  28  28 

2903 

83  12  56 

9870 

84  57  14 

2877 

86  41  22 

2384 

a  Arietis 

w. 

48    6  19 

2301 

49  50    7 

9808 

51  33  52 

2307 

53  17  31 

2401 

Regulus 

E. 

63  58     0 

2826 

62  12  39 

9833 

60  27  28 

2340 

58  42  27 

3348 

Spica 

E. 

117  58  39 

2320 

116  13  19 

9337 

114  27  49 

2334 

112  42  39 

3840 

9 

Jupiter 

W. 

95  19  18 

2426 

97    2  17 

9434 

98  45     3 

2446 

100  27  34 

3456 

a  Arietis 

W. 

61  53  59 

2431 

63  36  49 

9430 

65  19  28 

•     2447 

67     1  56 

3466 

Aldebaran 

W. 

31  54  28 

2003 

33  33  19 

2693 

35  12  23 

2680 

36  51  37 

3682 

Regulus 

E. 

50     0  14 

2301 

48  16  26 

2400 

46  32  51 

2410 

44  49  31 

3421 

Spica 

E. 

103  59  30 

2382 

102  15  29 

2800 

100  31  40 

3400 

98  48    5 

9410 

10 

Jupiter 
a  Arietis 

W. 

108  56  29 

2510 

110  37  29 

2622 

112  18  12 

3633 

113  58  39 

3646 

W. 

75  31     0 

3605 

77  12     6 

2617 

78  52  56 

3527 

80  33  31 

3689 

Aldebaran 

W. 

45     8  29 

2680 

46  47  43 

2501 

48  26  50 

2608 

50     5  48 

9604 

Regulus 

E. 

36  16  46 

2480 

34  35     4 

2402 

32  53  40 

2607 

31  12  36 

3631 

Spica 

E. 

90  13  52 

2464 

88  31  48 

2475 

86  50    0 

3487 

85     8  29 

9400 

11 

a  Arietis 

W. 

88  52  13 

2601 

90  31     6 

9615 

92     9  40 

3639 

93  47  56 

3648 

Aldebaran 

W. 

58  18     3 

2640 

59  55  52 

3669 

61  33  27 

2670 

63  10  47 

3681 

Saturn 

W. 

25  52  11 

2688 

27  30  15 

2648 

29     8  12 

2640 

30  46    2 

3666 

Spica 

E. 

76  45  13 

2564 

75    5  28 

2677 

73  26     1 

2500 

71  46  52 

9604 

12 

a  Arietis 

W. 

101  54  32 

2713 

103  30  54 

2728 

105    6  57 

2749 

106  42  41 

9766 

Aldebaran 

W. 

71  13  34 

2742 

72  49  18 

3765 

74  24  45 

3766 

75  59  55 

9781 

Saturn 

W. 

38  52  54 

2606 

40  29  40 

9707 

42    6  11 

3718 

43  42  27 

3790 

Pollux 

W. 

27  15  40 

2681 

28  52  46 

9608 

30  29  35 

9707 

32    6    6 

9730 

Spica 

E. 

63  35  49 

2673 

61  58  33 

9687 

60  21  35 

9701 

58  44  56 

3714 

Antares 

E. 

109  29  29 

2672 

107  52  11 

9686 

106  15  12 

3600 

104  38  31 

3713 

13 

Aldebaran 

W. 

83  51  32 

2846 

85  25    0 

2869 

86  58  11 

3873 

88  31     5 

3886 

Saturn 

W. 

51  40    0 

2788 

53  14  44 

2800 

54  49  12 

3812 

56  23  24 

3024 

Pollux 

W. 

40    4  14 

2787 

41  38  59 

2800 

43  13  27 

9818 

44  47  38 

9836 

Spica 

E. 

50  46  15 

2783 

49  11  25 

2707 

47  36  53 

9810 

46    2  38 

3834 

Antares 

E. 

96  39  45 

2782 

95    4  54 

2706 

93  30  20 

3809 

91  56     4 

3822 

14 

Aldebaran 

W. 

96  11  29 

2050 

97  42  45 

2062 

99  13  46 

2973 

100  44  32 

2086 

Saturn 

W. 

64  10  36 

2889 

65  43  18 

2893 

67  15  46 

2005 

68  47  59 

3016 

Pollux 

W. 

52  34  26 

2687 

54     7     1 

2800 

55  39  20 

2011 

57  11  25 

2932 

Regulus 

W. 

16     2  59 

2061 

17  34  13 

2063 

19    5  25 

2056 

20  36  33 

3961 

Spica 

E. 

38  15  36 

2886 

36  42  59 

2808 

35  10  37 

2010 

33  38  31 

2031 

Antares 

E. 

84     8  53 

2885 

82  36  15 

2807 

81     3  52 

3008 

79  31  43 

3910 

Sun 

E. 

130  30  10 

3287 

129     5  43 

8309 

127  41  30 

8310 

126  17  30 

3822 

15 

Saturn 

W. 

76  25  47 

2065 

77  56  44 

3074 

79  27  29 

3982 

80  58    4 

2080 

Pollux 

W. 

64  48  27 

2073 

66  19  13 

3089 

67  49  48 

3001 

69  20  12 

3000 

Regulus 

W. 

28  10  24 

2604 

29  40  44 

8001 

31  10  56 

8008 

32  40  59 

8015 

Antares 

E. 

71  54  24 

2070 

70  23  34 

3081 

68  52  57 

9080 

67  22  31 

3007 

Sun 

E. 

119  20  42 

8374 

117  57  56 

8384 

116  35  21 

8803 

115  12  56 

8401 

16 

Saturn 

W. 

88  28  37 

8026 

89  58  18 

8030 

91  27  53 

3030 

92  57  20 

8043 

Pollux 

W. 

76  49  47 

8036 

78  19  16 

8041 

79  48  38 

8047 

81  17  53 

8051 

XVI. 
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GREENWICH    MEAN   TIME. 

LUNAR  DISTANCES. 

7 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVh. 

of 

xvnih. 

of 

XXIb. 

of 

Position. 

DUE. 

Diff. 

Diff. 

Diff. 

Saturn 

E. 

O         1        H 

23  52  50 

2412 

O         1        U 

22    9  32 

2439 

20°  26  53 

2473 

o       ;      n 

18  45     2 

2613 

Regulus 

E. 

71     0  46 

2904 

69  14  53 

2309 

67  29     7 

2315 

65  43  29 

2321 

8 

a  Pegasi 

W. 

97  15  10 

2650 

98  52  57 

2661 

100  30  29 

2672 

102    7  46 

2685 

Jupiter 

W. 

88  25  20 

2391 

90     9     7 

2398 

91  52  44 

2408 

93  36     7 

2416 

a  Arietis 

W. 

55     1     4 

2406 

56  44  30 

2412 

58  27  48 

2417 

60  10  58 

2424 

Regulus 

E. 

56  57  37 

2356 

55  12  58 

2364 

53  28  31 

2373 

51  44  16 

2381 

Spica 

E. 

110  57  38 

2340 

109  12  48 

2356 

107  28  10 

2364 

105  43  44 

2378 

9 

Jupiter 

W. 

102    9  51 

2465 

103  51  54 

2475 

105  33  42 

2487 

107  15  14 

2499 

a  Arietis 

W. 

68  44  11 

2406 

70  26  14 

2474 

72     8     4 

2485 

73  49  39 

2494 

Aldebaran 

W. 

38  30  57 

2078 

40  10  22 

2678 

41  49  47 

2580 

43  29  10 

2683 

Regulus 

E. 

43     6  26 

2431 

41  23  36 

2443 

39  41     3 

2465 

37  58  46 

2467 

Spica 

E. 

97     4  45 

2420 

95  21  39 

2431 

93  38  48 

2441 

91  56  12 

2468 

10 

Jupiter 
a  Arietis 

W. 

115  38  48 

2660 

117  18  39 

2672 

118  58  13 

2686 

120  37  29 

2696 

W. 

82  13  50 

2661 

83  53  52 

2664 

85  33  36 

2677 

87  13    3 

2689 

Aldebaran 

W. 

51  44  37 

2612 

53  23  16 

2620 

55     1  44 

2629 

56  40    JO 

2688 

Regulus 

E. 

29  31  52 

2636 

27  51  28 

2661 

26  11  25 

2666 

24  31  44 

2583 

Spica 

E. 

83  27  15 

2612 

81  46  18 

2626 

80    5  39 

2637 

78  25  17 

2660 

11 

a  Arietis 

W. 

95  25  53 

2667 

97    3  31 

2671 

98  40  50 

2684 

100  17  51 

2699 

Aldebaran 

W. 

64  47  52 

2603 

66  24  41 

2704 

68     1   15 

2716 

69  37  33 

2729 

Saturn 

W. 

32  23  44 

2661 

34     1  17 

2669 

35  38  40 

2675 

37  15  53 

2684 

Spica 

E. 

70     8    2 

2618 

68  29  31 

2631 

66  51  18 

2645 

65  13  24 

2669 

12 

a  Arietis 

W. 

108  18     6 

2772 

109  53  11 

2786 

111  27  57 

2801 

113     2  24 

2816 

Aldebaran 

W. 

77  34  48 

2703 

79     9  25 

2806 

80  43  45 

2820 

82  17  47 

2883 

Saturn 

W. 

45  18  29 

2740 

46  54  16 

2758 

48  29  46 

2766 

50    5    0 

2776 

Pollux 

W. 

33  42  19 

2734 

35  18  14 

2747 

36  53  51 

2760 

38  29  11 

2778 

Spica 

E. 

57    8  35 

2729 

55  32  33 

2742 

53  56  49 

2766 

52  21  23 

2769 

Antares 

E. 

103     2     9 

2728 

101  26     6 

2741 

99  50  21 

2755 

98  14  54 

2769 

13 

Aldebaran 

W. 

90     3  42 

2898 

91  36     3 

2911 

93     8    8 

2924 

94  39  57 

2937 

Saturn 

W. 

57  57  21 

2835 

59  31     3 

2848 

61     4  29 

2859 

62  37  40 

2871 

Pollux 

w. 

46  21  32 

2838 

47  55  10 

2962 

49  28  31 

2964 

51     1  36 

2976 

Spica 

E. 

44  28  41 

2886 

42  55     0 

2849 

41  21  36 

2862 

39  48  28 

2874 

Antares 

E. 

90  22    5 

2836 

88  48  23 

2848 

87  14  57 

2860 

85  41  47 

2873 

14 

Aldebaran 

W. 

102  15    2 

2997 

103  45  18 

3009 

105  15  20 

8020 

106  45     8 

8030 

Saturn 

W. 

70  19  58 

2926 

71  51  44 

2936 

73  23  17 

2946 

74  54  38 

2965 

Pollux 

W. 

58  43  16 

2383 

60  14  53 

2948 

61  46  17 

2964 

63  17  28 

2968 

Regulus 

W. 

22    7  35 

2966 

23  38  30 

2973 

25     9  17 

2980 

26  39  55 

2987 

Spica 

E. 

32    6  39 

2932 

30  35     1 

2943 

29    3  37 

2964 

27  32  26 

2964 

Antares 

E. 

77  59  48 

2930 

76  28     7 

2941 

74  56  40 

2961 

73  25  26 

2961 

Sun 

E. 

124  53  44 

8332 

123  30  10 

3344 

122    6  49 

3864 

120  43  40 

8364 

15 

Saturn 

W. 

82  28  30 

2997 

83  58  46 

8006 

85  28  52 

8013 

86  58  49 

8020 

Pollux 

W. 

70  50  26 

3007 

72  20  30 

8015 

73  50  24 

8022 

75  20  10 

8029 

Regulus 

W. 

34  10  53 

8022 

35  40  38 

8029 

37  10  15 

8034 

38  39  45 

8040 

Antares 

E. 

65  52  15 

8006 

64  22    8 

8012 

62  52  10 

8020 

61  22  22 

8027 

Sun 

E. 

113  50  41 

8409 

112  28  35 

8417 

111     6  38 

8425 

109  44  50 

8482 

16 

Saturn 

W. 

94  26  39 

3047 

95  55  53 

8062 

97  25    2 

8053 

98  54     9 

8057 

Pollux 

W. 

82  47    3 

8066 

84  16     7 

8060 

85  45    6 

8068 

87  14     1 

8066 

18 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

L 

$4 
16 

Star's  Kama 

and 

Position. 

Noon. 

P.  I*, 
of 
Diff. 

nio. 

P.L. 

of 

Diff. 

Via- 

P.L. 
of 
Diff. 

IX*. 

P.L. 

of 
Diff. 

Regulus 
Antares 
Sun 

W. 

E. 

E. 

O       1      u 

40    9    8 

59  52  43 

108  23  10 

8040 
8084 

8438 

O        I       H 

41  38  24 

58  23  12 

107     1  37 

8059 
8039 
3445 

O        1        II 

43    7  33 

56  53  47 

105  40  11 

8066 

8044 
8451 

O       1       u 

44  36  37 

55  24  29 

104  18  52 

8060 
3049 
3456 

17 

Saturn 

Pollux 

Regulus 

Antares 

Sun 

W. 
W. 
W. 
E. 
E. 

100  23  11 
88  42  52 
52    0  47 
47  59  20 
97  33  32 

8000 
8069 
8076 
8067 
8474 

101  52     9 
90  11  39 
53  29  26 
46  30  30 
96  12  39 

8064 
8071 
8078 
3069 
8476 

103  21     3 
91  40  24 
54  58     3 
45     1  42 
94  51  48 

3085 

8073 

8078 
8070 
8478 

104  49  56 
93    9     7 
56  26  39 
43  32  56 
93  30  59 

3066 

3078 
3080 
8073 
8479 

18 

Pollux 
Regulus 
Antares 
Sun 

W. 

W. 
E. 
E. 

100  32  37 
63  49  34 
36    9  17 
86  47     1 

8071 
8076 
8069 
8476 

102     1  22 
65  18  13 
34  40  30 
85  26  10 

8089 

8074 
8068 
8474 

103  30    9 
66  46  54 
33  11  41 
84    5  17 

8067 
8071 
8065 

8471 

104  58  59 
68  15  39 
31  42  49 
82  44  21 

8066 
8069 
8083 
8469 

19 

Regulus 
Spica 

SjJN 

W. 
W. 
E. 

75  40  30 
21  37  39 
75  58  35 

8046 
8044 
8446 

77    9  46 
23    6  57 
74  37    9 

8040 
8038 
3438 

78  39    9 
24  36  23 
73  15  36 

8034 

8031 
8481 

80    8  40 
26     5  57 
71  53  55 

8037 
8034 
8435 

20 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

87  38  32 
33  36     9 
65    3  21 

3987 
3983 
8883 

89    9     1 
35    6  43 
63  40  44 

3977 
3978 
8873 

90  39  42 
36  37  29 
62  17  56 

3988 
3964 
8863 

92  10  35 
38     8  27 
60  54  56 

3968 
3954 
8359 

21 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

99  48  17 
45  46  35 
53  56  51 

9904 
2898 
8396 

101  20  31 
47  18  56 
52  32  34 

3899 
3887 
3383 

102  53    0 
48  51  31 
51     8    2 

3880 
3875 
8970 

104  25  45 
50  24  22 
49  43  16 

3867 
3869 
8958 

22 

Spica 
Sun 

W. 

E. 

58  12  46 
42  35  39 

3797 
3198 

59  47  18 
41     9  21 

3783 
8180 

61  22    8 
39  42  48 

3769 
8167 

62  67  17 
38  15  59 

3755 
8154 

27 

Sun 

W. 

19  55  13 

3760 

21  30  47 

3780 

23     6  51 

9713 

24  43  15 

3895 

28 

Sun 

Aldebaran 

Saturn 

W. 
E. 
E. 

32  49  51 

86  14  42 

117  14  43 

3641 
3341 
3283 

34  27  50 

84  29  42 

115  29  18 

3688 

3387 
3978 

36    6    0 

82  44  37 

113  42  46 

3637 
3335 
3974 

37  44  18 

80  59  28 

HI  56    8 

9833 
3838 
3370 

29 

Sun 

Aldebaran 
Saturn 
Pollux 

W. 
E. 
E. 
E. 

45  57  24 

72  13  14 

103     1  48 

115  38  38 

3603 
3330 
3368 
3360 

47  36  15 

70  27  58 

101  14  47 

113  51  39 

3601 
3331 
3958 
3369 

49  15    9 

68  42  43 

99  27  46 

112    4  39 

3599 
3333 
3359 
3968 

50  54    5 

66  57  30 

97  40  46 

110  17  38 

9598 
3334 
3958 
9358 

30 

Sun 

Mars 

Aldebaran 

Saturn 

Pollux 

W. 
W. 
E. 
E. 
E. 

59    9    4 
27  27  59 
58  12  23 
88  45  41 
101  22  36 

3997 
3S10 
3351 
3361 
3361 

60  48     3 
29     8  59 
56  27  38 
86  58  44 
99  35  39 

3598 
3510 
3357 
3363 
3369 

62  27     1 
30  49  59 
54  43     1 
85  11  50 
97  48  44 

3599 
3510 
3363 
3364 
3364 

64     5  58 
32.30  59 
52  58  32 
83  24  57 
96     1  51 

3600 
3611 
3869 
3965 
3366 

31 

Sun 

Mars 

Venus 

Jupiter 

Saturn 

Pollux 

Regulus 

W. 
W. 
W. 
W. 
E. 
E. 
E. 

72  20    5 
40  55  17 
27  50  28 
17  46  36 
74  31  23 
87    8  12 
123  51  22 

3611 
3539 
3640 
3340 
3380 
3277 
3383 

73  58  45 
42  36    0 
29  28  29 
19  31  37 
72  44  54 
85  21  39 
122    4  57 

3614 
3536 
3648 
3343 
3383 
3380 
3385 

75  37  21 
44  16  38 
31     6  26 
21  16  35 
70  58  28 
83  35  10 
120  18  36 

3616 
3539 
3646 
3844 
3385 
3383 
3389 

77  15  54 
45  57  11 
32  44  20 
23     1  30 
69  12    7 
81  48  46 
118  32  20 

3630 
3683 
3649 
3347 
3390 
9987 
9991 

- 
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GREENWICH  MEAN 

time. 

LUNAR  DISTANCES. 

p 

Start  Nam 

P.  L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVn. 

of 

XVXJPi. 

Of 

XXP*- 

of 

Portion. 

Dim 

Dim 

Ditt 

Dill. 

O        1       II 

O         1        N 

O         1        11 

O         1        If 

16 

Regulus 

W. 

46    5  36 

8064 

47  34  30 

8066 

49    3  19 

3070 

50  32    5 

8073 

Antares 

E. 

53  55  17 

8064 

52  26  11 

8068 

50  57  10 

8061 

49  28  13 

8066 

Sun 

E. 

102  57  39 

8461 

101  36  31 

8466 

100  15  28 

3468 

98  54  28 

3471 

17 

Saturn 

W. 

106  18  47 

8067 

107  47  37 

8066 

109  16  26 

8068 

110  45  15 

8066 

Pollux 

W. 

94  37  49 

8073 

96     6  31 

8074 

97  35  12 

8073 

99     3  54 

8078 

Regulus 

W. 

57  55  13 

8080 

59  23  47 

8079 

60  52  22 

8079 

62  20  57 

8078 

Antares 

E. 

42    4  13 

8073 

40  35  29 

8073 

39    6  45 

8073 

37  38    2 

8071 

Sun 

E. 

92  10  11 

8480 

90  49  24 

8480 

89  28  37 

8480 

88    7  50 

8478 

18 

Pollux 

W. 

106  27  52 

8061 

107  56  49 

8067 

109  25  51 

8063 

110  54  59 

8047 

Regulus 

W. 

69  44  27 

8065 

71  13  20 

8060 

72  42  18 

8066 

74  11  21 

8063 

Antares 

E. 

30  13  53 

8069 

28  44  53 

8066 

27  15  48 

8060 

25  46  37 

8046 

Sun 

E. 

81  23  21 

3466 

80    2  18 

8461 

78  41  10 

8466 

77  19  56 

8449 

19 

Regulus 

W. 

81  38  19 

3030 

83    8    7 

8013 

84  38    5 

8004 

86     8  13 

9996 

Spica 

W. 

27  35  40 

son 

29    5  32 

8009 

30  35  34 

8001 

32     5  46 

S993 

Sun 

E. 

70  32    7 

3417 

69  10  10 

8409 

67  48    4 

8400 

66  25  47 

8893 

20 

Regulus 
Spica 

W. 

93  41  41 

3048 

95  12  59 

3987 

96  44  31 

3936 

98  16  17 

3916 

W. 

39  39  37 

3944 

41  11     0 

3933 

42  42  37 

3931 

44  14  29 

3910 

Sun 

E. 

59  31  45 

8841 

58    8  21 

8880 

56  44  44 

8319 

55  20  54 

8807 

21 

Regulus 

W. 

105  58  46 

3S64 

107  32    4 

3843 

109    5  38 

3838 

110  39  29 

3816 

Spica 

W. 

51  57  29 

3949 

53  30  53 

3887 

55    4  33 

3833 

56  38  31 

3810 

Sun 

E. 

48  18  15 

8346 

46  53    0 

3333 

45  27  28 

8319 

44     1  42 

8306 

22 

Spica 

W. 

64  32  44 

3741 

66    8  29 

3738 

67  44  32 

3718 

69  20  54 

3699 

Sun 

E. 

36  48  55 

8143 

35  21  36 

8131 

33  54    2 

8119 

32  26  13 

8107 

27 

Sun 

W. 

26  20     1 

3661 

27  57    6 

3669 

29  34  28 

3669 

31  12    3 

9649 

28 

Sun 

w. 

39  22  43 

3616 

41     1  16 

3819 

42  39  54 

3600 

44  18  37 

3606 

Aldebaran 

E. 

79  14  16 

3881 

77  29    2 

3381 

75  43  47 

3830 

73  58  31 

3839 

Saturn 

E. 

110    9  25 

3368 

108  22  38 

3364 

106  35  45 

3361 

104  48  48 

3369 

29 

Sun 

W. 

52  33    3 

3696 

54  12    4 

3696 

55  51     4 

3696 

57  30    4 

3696 

Aldebaran 

E. 

65  12  20 

3386 

63  27  13 

3339 

61  42  11 

3343 

59  57  14 

3347 

Saturn 

E. 

95  53  45 

3268 

94     6  44 

3069 

92  19  42 

3369 

90  32  40 

3360 

Pollux 

E. 

108  30  37 

2-268 

106  43  36 

3269 

104  56  35 

3368 

103    9  35 

3360 

30 

Sun 

W. 

65  44  53 

3603 

67  23  45 

3604 

69    2  35 

3607 

70  41  21 

3608 

Mars 

W. 

34  11  57 

3618 

35  52  51 

3616 

37  33  42 

3617 

39  14  31 

9630 

Aldebaran 

E. 

51  14  13 

3377 

49  30     5 

3385 

47  46    9 

3394 

46    2  25 

3404 

Saturn 

E. 

81  38    6 

3367 

79  51   18 

3371 

78    4  36 

3373 

76  17  57 

3377 

Pollux 

E. 

94  15    1 

3368 

92  28  14 

3370 

90  41  30 

3373 

88  54  49 

3374 

31 

Sun 

W. 

78  54  21 

3623 

80  32  46 

3637 

82  11     4 

3631 

83  49  17 

3634 

Mars 

W. 

47  37  39 

3636 

49  18     3 

3688 

50  58  23 

3642 

52  38  38 

3646 

Venus 

W. 

34  22    9 

3663 

35  59  54 

3666 

37  37  34 

3660 

39  15     8 

3663 

Jupiter 

W. 

24  46  21 

3349 

26  31     9 

3363 

28  15  53 

3366 

30    0  32 

3369 

Saturn 

E. 

67  25  53 

3394 

65  39  45 

3398 

63  53  43 

330*2 

62    7  47 

3307 

Pollux 

E. 

80    2  27 

3390 

78  16  13 

3394 

76  30    4 

3397 

74  44    0 

3300 

Regulus 

E. 

116  46     8 

3394 

115    0    0 

3398 

113  13  57 

3301 

111  27  59 

3804 

20 


FEBRUARY,    1&57. 


I. 


AT 

GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Sidereal 
Time 

i 

1 

i 

a 

of  the 

Semi* 
diameter 

pasting 
the 

Merid- 
ian. 

Equation  of 

Time, 

to  be 

added  to 

Apparent 

Time. 

DHL  for 
lhoor. 

Apparent 
Right  Ascension. 

DIff.for 
lhoor. 

Apparent 
Declination. 

JAB.  tot 
lhoor. 

Semi- 
dlameter. 

Sun. 
Mon. 
Tues. 

1 
2 
3 

h.     m.     i. 

21     0  30.93 
21     4  34.77 
21     8  37.77 

* .  . 

10.177 
10.142 
10.107 

S.17     1  25W.l 
16  44    5.8 
16  26  29.2 

« 
42.92 

43.65 

44.87 

16'  15'!94 
16  15.79 
16  15.64 

68.23 
68.11 
68.00 

13  55.56 

14  2.82 
14    9.24 

a. 

0.321 
0.286 
0.251 

Wed. 
Thur. 
Fri. 

4 
5 
6 

21  12  39.93 
21  16  41.26 
21  20  41.77 

10.072 
10.037 
10.003 

16    8  35.6 
15  50  25.5 
15  31  59.2 

45.07 
45.75 
46.42 

16  15.48 
16  15.31 
16  15.14 

67.89 
67.77 
67.65 

14  14.82 
14  19.58 
14  23.52 

0.216 
0.181 
0.147 

Sat. 
Sun. 
Mon. 

7 
8 
9 

21  24  41.46 
21  28  40.33 
21  32  38.40 

9.970 
9.937 
9.904 

15  13  17.1 
14  54  19.8 
14  35    7.5 

47.07 
47.69 
48.31 

16  14.97 
16  14.80 
16  14.62 

67.54 
67.43 
67.32 

14  26.64 
14  28.95 
14  30.47 

0.113 
0.080 
0.047 

Tues. 
Wed. 
Thur. 

10 
11 
12 

21  36  35.69 
21  40  32.20 
21  44  27.96 

9.871 
9.839 
9.808 

14  15  40.6 
13  55  59.6 
13  36    4.8 

48.91 
49.49 
50.06 

16  14.44 
16  14.25 
16  14.05 

67.21 
67.10 
66.99 

14  31.20 
14  31.16 
14  30.36 

0.015 
0.017 
0.049 

Fri. 
Sat. 
Sun. 

13 
14 
15 

21  48  22.97 
21  52  17.24 
21  56  10.81 

9.777 
9.747 
9.717 

13  15  56.7 
12  55  35.5 
12  35     1.7 

50.61 
51.14 
51.66 

16  13.85 
16  13.64 
16  13.43 

66.88 
66.78 
66.68 

14  28.81 
14  26.53 
14  23.54 

0.079 
0.109 
0.189 

Mon. 

Tues. 

Wed. 

16 
17 

18 

22    0    3.64 
22    3  55.79 
22    7  47.25 

9.688 
9.659 
9.631 

12  14  15.8 
11  53  18.1 
11  32    9.0 

52.16 
52.64 
53.11 

16  13.22 
16  13.00 
16  12.78 

66.57 
66.47 
66.37 

14  19.84 
14  15.45 
14  10.37 

0.168 
0.197 
0.225 

Thur. 

Fri. 

Sat. 

19 
20 
21 

22  11  38.05 
22  15  28.18 
22  19  17.67 

9.604 
9.576 
9.550 

11  10  48.9 
10  49  18.3 
10  27  37.6 

53.56 
53.99 
54.40 

16  12.56 
16  12.34 
16  12.11 

66.27 
66.18 
66.09 

14    4.62 
13  58.22 
13  51.17 

0.253 
0.280 
0.307 

Sun. 
Mon. 
Tues. 

22 
23 
24 

22  23    6.52 
22  26  54.75 
22  30  42.37 

9.524 
9.498 
9.473 

10    5  47.2 
9  43  47.4 
9  21  38.8 

54.79 
55.17 
55.53 

16  11.83 
16  11.65 
16  11.42 

66.00 
65.90 
65.81 

13  43.49 
13  35.19 
13  26.29 

0.383 
0.358 
0.383 

Wed. 
Thur. 
Fri. 
Sat. 

25 
26 
27 

28 

22  34  29.40 
22  38  15.84 
22  42     1.72 
22  45  47.05 

9.449 
9.425 
9.401 
9.379 

8  59  21.9 
8  36  57.0 
8  14  24.5 
7  51  44.9 

55.87 
56.20 
56.51 
56.79 

16  11.19 
16  10.96 
16  10.72 
16  10.48 

65.73 
65.65 
65.57 
65.49 

13  16.79 
13    6.71 
12  56.06 
12  44.85 

0.408 
0.432 
0.455 
0.478 

Sun. 

29 

22  49  31.83 

9.356 

S.  7  28  58.6 

57.06 

16  10.24 

65.41 

12  33.10 

0.500 

• 

* 

row, —Mean  Time  of  the 

Semidlame 

bar  peering  may  1m  found  by  m 

abtraetlng  Oi.lS  from  the  Sidereal  Time. 
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AT  GREENWICH  MEAN  NOON. 

• 

THE  SUN'S 

t 

1 

i 

1 

Equation  of 
Time, 
tobe 
subtracted 
front 
Mean 
Time, 

Dili:  for 
1  hour. 

Sidereal 
Time. 

Apparent 
Right  Ascension. 

Diff.  for 
lhour. 

Apparent 
Declination. 

Diff.  for 
1  hoar. 

Sun. 
Mon. 
Tues. 

1 
2 
3 

Si.     m.      8. 

21     0  28.57 
21     4  32.40 
21     8  35.39 

10.177 
10.142 
10.107 

O         |           h 

S.17     1  35.1 
16  44  16.1 
16  26  39.7 

42.92 
43.65 
44.37 

13  55.48 

14  2.75 
14    9.18 

■. 

0.321 
0.286 
0.251 

b,     m.      b. 

20  46  33.09 
20  50  29.65 
20  54  26.21 

Wed. 
Thur. 
Fri. 

4 
5 
6 

21  12  37.54 
21  16  38.86 
21  20  39.37 

10.072 
10.037 
10.003 

16    8  46.3 
15  50  36.4 
15  32  10.3 

45.07 
45.75 
46.42 

14  14.77 
14  19.53 
14  23.48 

0.216 
0.181 
0.147 

20  58  22.77 

21  2  19.33 
21     6  15.89 

Sat. 
Sun. 
Mon. 

7 
8 
9 

21  24  39.05 
21  28  37.93 
21  32  36.00 

9.970 
9.937 
9.904 

15  13  28.4 
14  54  31.3 
14  35  19.2 

47.07 
47.69 
48.31 

14  26.61 
14  28.93 
14  30.45 

0.113 
0.080 
0.047 

21  10  12.44 
21  14    9.00 
21  18    5.55 

Tues. 
Wed. 
Thur. 

10 
11 
12 

21  36  33.30 
21  40  29.82 
21  44  25.59 

9.871 
9.889 
9.808 

14  15  52.5 
13  56  11.6 
13  36  16.0 

48.91 
49.49 
50.06 

14  31.19 
14  31.16 
14  30.37 

0.015 
0.017 
0.049 

21  22    2.11 
21  25  58.66 
21  29  55.22 

Fri. 
Sat. 
Sun. 

13 
14 
15 

21  48  20.61 
21  52  14.89 
21  56    8.46 

9.777 
9.747 
9.717 

13  16    8.9 
12  55  47.8 
12  35  14.1 

50.61 
51.14 
51.66 

14  28.83 
14  26.56 
14  23.57 

0.079 
0.109 
0.139 

21  33  51.78 
21  37  48.33 
21  41  44.89 

S     Si 

16 
17 
18 

22    0     1.32 
22     3  53.49 
22    7  44.97 

9.688 
9.659 
9.631 

12  14  28.3 
11  53  30.7 
11  32  21.6 

52.16 
52.64 
53.11 

14  19.88 
14  15.49 
14  10.42 

0.168 
0.197 
0.225 

21  45  41.44 
21  49  38.00 
21  53  34.55 

Thur. 
Fri. 

Sat. 

19 
20 
21 

22  11  35.79 
22  15  25.94 
22  19  15.46 

9.604 
9.576 
9.550 

11  11     1.5 
10  49  30.8 
10  27  50.0 

53.56 
53.99 
54.40 

14    4.68 
13  58.28 
13  51.24 

0.253 
0.280 
0.307 

21  57  31.11 

22  1  27.66 
22    5  24.22 

Sun. 
Mon. 
Tues. 

22 
23 
24 

22  23    4.34 
22  26  52.60 
22  30  40.25 

9.524 
9.498 
9.473 

10    5  59.6 
9  43  59.8 
9  21  51.2 

54.79 
55.17 
55.53 

13  43.57 
13  35.27 
13  26.37 

0.333 
0.858 
0.383 

22    9  20.77 
22  13  17.33 
22  17  13.88 

Wed. 
Thur. 
Fri. 
Sat. 

25 
26 
27 
28 

22  34  27.31 
22  38  13.78 
22  41  59.69 
22  45  45.05 

9.449 
9.425 
9.401 
9.378 

8  59  34.2 
8  37    9.2 
8  14  36.6 
7  51  56.9 

55.87 
56.20 
56.51 
56.79 

13  16.88 
13    6.80 
12  56.15 
12  44.95 

0.408 
0.432 
0.455 
0.478 

22  21  10.43 
22  25    6.98 
22  29    3.54 
22  33    0.10 

Sun. 

29 

22  49  29.85 

9.856 

S.  7  29  10.5 

57.06 

12  33.20 

0.500 

22  36  56.65 

1 

H 

OCT. —The  SomMiam 

eterforMe 

an  Noon  may  be  asm 

mod  the  same  at  that  for 

Apparent  Moon. 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

• 

1 

1 

i 

2 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
1  hour. 

Mean  Time 

of 
Sidereal  Oh. 

* 

True  LONGITUDE. 

DHL  for 
1  hour. 

LATITUDE. 

1 

I! 

i 

2 
3 

32 
33 
34 

312  39  20.5 

313  40  113 

314  41     0.7 

39*  17.4 
40    8.0 
40  57.3 

152.15 
152.09 
152.03 

-MJ.31 
0.42 
0.51 

9.9937557 
.9938214 
.9938890 

27.0 
27.8 
28.6 

3  12  55.22 
3    8  59.31 
3    5    3.39 

4 
5 
6 

35 
36 
37 

315  41  48.6 

316  42  35.0 

317  43  19.9 

41  45.1 

42  31.3 

43  16.1 

151.96 
151.90 
151.84 

0.57 
0.61 
0.62 

.9939586 
.9940304 
.9941044 

29.4 
30.4 
31.3 

3     1     7.48 
2  57  11.57 
2  53  15.66 

7 
8 
9 

38 
39 
40 

318  44    3.3 

319  44  45.3 

320  45  26.0 

43  59.3 

44  41.1 

45  21.7 

151.78 
151.72 
151.67 

0.59 
0.54 
0.46 

.9941807 
.9942592 
.9943401 

32.2 
38.2 
84.2 

2  49  19.75 
2  45  23.84 
2  41  27.93  j 

10 
11 
12 

41 
42 
43 

321  46    5.3 

322  46  43.3 

323  47  19.9 

46    0.9 

46  38.8 

47  15.2 

151.61 
151.55 
151.50 

0.35 

0.23 

+0.09 

.9944233 
.9945088 
.9945965 

35.1 
36.1 
37.0 

2  37  32.02  ! 
2  33  36.11 
2  29  40.20 

13 
14 
15 

44 
45 
46 

324  47  55.3 

325  48  29.4 

326  49    2.3 

47  50.5 

48  24.4 
48  57.1 

151.44 
151.39 
151.34 

—0.06 
0.18 
0.30 

.9946863 
.9947779 
.9948715 

37.8 
38.6 
39.3 

1 
2  25  44.28 
2  21  48.37 
2  17  52.46 

16 
17 
18 

47 
48 
49 

327  49  33.9 

328  50    4.2 

329  50  33.3 

49  28.6 

49  58.8 

50  27.8 

151.29 
151.24 
151.18 

0.42 
0.50 
0.57 

.9949666 
.9950633 
.9951615 

89.9 
40.6 
41.2 

2  13  56.55  | 
2  10     0.64  j 
2    6    4.73  i 

19 
20 
21 

50 
51 
52 

330  51     1.1 

331  51  27.4 

332  51  52.3 

50  55.4 

51  21.6 
51  46.4 

151.13 
151.07 
151.01 

0.59 
0.59 
0.57 

.9952607 
.9953610 
.9954622 

41.6 
42.0 
42.8 

2    2     8.82 
1  58  12.91  ! 
1  54  17.00  j 

22 
23 
24 

53 
54 
55 

333  52  15.6 

334  52  37.3 

335  52  57.3 

52    9.5 
52  31.1 
52  51.0 

150.94 
150.87 
150.80 

0.51 
U.43 
0.32 

.9955643 
.9956671 
.9957707 

42.7 
43.0 
43.3 

1  50  21.09  1 
1  46  25.18 
1  42  29.28 

25 
26 
27 

28 

56 
57 
58 
59 

336  53  15.6 

337  53  32.1 

338  53  46.7 

339  53  59.3 

53    9.2 
53  25.5 
53  40.0 
53  52.5 

150.78 
150.65 
150.57 
150.48 

0.20 
—0.08 
H-0.05 

0.17 

.9958748 
.9959795 
.9960849 
.9961910 

43.6 
43.9 
44.1 
44.3 

1  38  33.37 
1  34  37.47 
1  30  41.56 
1  26  45.65 

29 

60 

340  54    9.9 

54    3.0 

150.39 

-f-0.28 

9.9962978 

44,7 

1  22  49.74 

NOU.— &  C011MJM 

mdi  to  the  true 

Minima  of 

the  date,  k'  t 

o  the  mean  equk 

ox  of  Jan 

.Od. 
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GREENWICH 

MEAN  TIME. 

1 

i 

THE 

MOON'S 

8XMIDIAMETJUL 

HORIZONTAL   PARAT.T.AT 

MERIDIAN  PASSAGE. 

"8 

AGS. 

MOOD* 

Midnight 

Noon. 

Diff.  for 
Ihour. 

Midnight. 

DHL  far 
lhoor. 

Diff.  for 
lhour. 

1 

2 
3 

ltf    9.7 
16    5.9 
16     1.3 

16'    £9 
16     3.7 
15  58.7 

59  12.4 
58  58.5 
58  41.3 

a 
-0.49 

0.65 

0.78 

59     5*9 
58  50.3 
58  31.5 

11 

-0.58 

0.72 

0.84 

h.    m. 

5  45.0 

6  39.4 

7  37.2 

m. 
2.20 
2.34 
2.46 

d. 

6.5 
7.5 
8.5 

4 
5 
6 

15  55.8 
15  49.4 
15  52.3 

15  52.7 
15  45.9 
15  38.5 

58  21.0 
57  57.8 
57  31.8 

0.90 
1.02 
1.14 

58    9.8 
57  45.2 
57  17.8 

0.96 
1.08 
1.19 

8  37.4 

9  37.8 
10  36.1 

2.51 
2.48 
2.35 

9.5 
10.5 
11.5 

7 
8 
9 

15  34.5 
15  26.2 
15  17.6 

15  30.4 
15  21.9 
15  13.4 

57    3.2 
56  32.6 
56     1.3 

1.24 
1.30 
1.80 

56  48.1 
56  17.0 
55  45.7 

1.27 
1.31 
1.27 

11  30.5 

12  20.4 

13  6.2 

2.18 
1.99 
1.84 

12.5 
13.5 
14.5 

10 
11 
12 

15    9.3 
15     1.7 
14  55.3 

15     5.4 
14  58.3 
14  52.7 

55  30.6 
55    2.6 
54  39.0 

1.23 
1.09 
0.86 

55  16.2 
54  50.1 
54  29.5 

1.17 
0.98 
0.72 

13  48.8 

14  29.0 

15  8.5 

1.73 
1.66 
1.66 

15.5 
16.5 
17.5 

13 
14 
15 

14  50.6 
14  48.0 
14  48.1 

14  49.1 
14  47.7 
14  49.2 

54  21.3 
54  12.6 
54  12.7 

0.56 
-0.19 
+0.21 

54  16.1 
54  11.4 
54  16.5 

-0.38 

+0.00 

0.43 

15  48.7 

16  29.8 

17  13.2 

1.69 
1.76 

1.88 

18.5 
19.5 
20.5 

16 
17 
18 

14  51.0 

14  56.5 

15  4.8 

14  53.4 

15  0.3 
15    9.9 

54  22.9 

54  43.4 

55  14.0 

0.64 
1.06 
1.46 

54  31.9 

54  57.5 

55  32.7 

0.85 
1.27 
1.64 

17  59.8 

18  50.0 

19  43.6 

2.02 
2.16 
2.28 

21.5 
22.5 
23.5 

19 
20 
21 

15  15.5 
15  28.1 
15  41.8 

15  21.6 
15  34.9 

15  48.7 

55  53.4 
57  39.8 
57  30.0 

1.80 
2.03 
2.12 

56  15.9 

57  4.6 
57  55.4 

1.93 
2.09 
2.09 

20  39.6 

21  36.4 

22  32.3 

2.35 
2.35 
2.29 

24.5 
25.5 
26.5 

22 
23 
24 

15  55.5 

16  8.0 
16  18.1 

16    2.0 
16  13.4 
16  22.0 

58  20.3 

59  6.1 
59  43.2 

2.03 
1.75 
1.30 

58  44.0 

59  26.0 
59  57.3 

1.91 
1.54 
1.04 

23  26.3 

6 
0  18.1 

2.20 
2.12 

27.5 

28.5 

0.0 

25 
26 
27 
28 

16  24.9 
16  27.8 
16  27.0 
16  22.7 

16  26.8 
16  27.9 
16  25.2 
16  19.6 

60    8.1 
60  19.0 
60  15.7 
60    0.2 

0.75 
+0.16 
-0.40 

0.86 

60  15.3 
60  19.0 
60    9.3 

59  48.7 

+0.45 

-0.13 

0.65 

1.04 

1     8.2 

1  57.7 

2  47.8 

3  39.7 

2.08 
2.07 
2.12 
2.22 

1.0 
2.0 
3.0 
4.0 

29 

16  15.9 

16  11.8 

59  35.2 

-1.18 

59  20.1 

-1.29 

4  34.4 

2.84 

5.0 

24 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  EIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMendon. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Hoar. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Biff, 
forlm. 

SUNDAY  1. 

TUESDAY  3. 

h.    m.    i. 

*. 

o      i      n 

u 

h.    m.    ■• 

8. 

O        1       u 

a 

0 

2  19  25.42 

34646 

N.16  40  12.7 

14.068 

0 

4  13  41.78 

3.5041 

N.25  38  38.5 

7.796 

1 

2  21  40.84 

3.3504 

16  54  15.1 

18.993 

1 

4  16  12.16 

3.5086 

25  46  21.4 

7433 

2 

2  23  56.55 

2.2643 

17    8  11.7 

13.895 

2 

4  18  42.81 

3.5190 

25  53  54.4 

7.467 

3 

2  26  12.56 

3.9683 

17  22    2.5 

13.796 

3 

4  21  13.72 

3.6173 

26     1  17.5 

7401 

4 

2  28  28.87 

3.9744 

17  35  47.2 

13.695 

4 

4  23  44.88 

34219 

26    8*30.6 

7.137 

5 

2  30  45.49 

3.3795 

17  49  25.8 

13493 

5 

4  26  16.28 

2.6353 

26  15  33.6 

6466 

6 

2  33    2.41 

3.3646 

18    2  58.2 

18.487 

6 

4  28  47.92 

3.5393 

26  22  26.5 

6.797 

7 

2  35  19.64 

3.3808 

18  16  24.3 

13.383 

7 

4  31   19.80 

2.5332 

26  29    9.2 

6.637 

8 

2  37  37.18 

3.3980 

18  29  44.0 

13.375 

8 

4  33  51.91 

3.5371 

26  35  41.7 

6466 

9 

2  39  55.04 

3-300-2 

18  42  57.3 

18.167 

9 

4  36  24.25 

3.5408 

26  42    3.9 

6484 

10 

2  42  13.21 

3.9065 

18  56    4.0 

13.057 

10 

4  38  56.81 

3.5444 

26  48  15.8 

6.111 

11 

2  44  31.70 

3.3108 

19    9    4.1 

13.945 

11 

4  41  29.58 

3.5478 

26  54  17.3 

6.937 

12 

2  46  50.51 

34161 

19  21  57.5 

13483 

12 

4  44    2.55 

3.5513 

27    0    8.3 

6.763 

13 

2  49    9.64 

3.8315 

19  34  44.0 

13.717 

13 

4  46  35.72 

3.5544 

27    5  48.8 

6487 

14 

2  51  29.09 

34368 

19  47  23.5 

13.601 

14 

4  49    9.08 

3.5676 

27  11  18.8 

6411 

15 

2  53  48.86 

34333 

19  59  56.1 

13.483 

15 

4  51  42.63 

3.5606 

27  16  38.2 

6434 

16 

2  56     8.95 

3.3376 

20  12  21.5 

13463 

16 

4  54  16.35 

9.5634 

27  21  46.9 

6457 

17 

2  58  29.37 

34491 

20  24  39.7 

19.342 

17 

4  56  50.24 

3.5661 

27  26  45.0 

4479 

18 

3    0  50.12 

34485 

20  36  50.6 

13.130 

18 

4  59  24.29 

3.6687 

27  31  32.4 

4.700 

19 

3    3  11.19 

34539 

20  48  54.1 

11.997 

19 

5     1  58.49 

3.5712 

27  36    9.0 

4430 

20 

3    5  32.59 

3.3594 

21     0  50.2 

11473 

20 

5    4  32.84 

3.6736 

27  40  34.8 

4440 

21 

3    7  54.32 

3.3649 

21  12  38.7 

11.745 

21 

5    7    7.33 

3.6759 

27  44  49.8 

4.160 

22 

3  10  16.38 

34703 

21  24  19.6 

11.617 

22 

5    9  41.95 

3.5780 

27  48  54.0 

3.979 

23 

3  12  38.76 
MC 

3.3757 

>NDA1 

N.21  35  52.7 

r  2. 

11.487 

23 

5  12  16.69 
WED 

3.5799 

NESD 

N.27  52  47.3 
AY  4. 

3.797 

0 

3  15     1.47 

3.3813 

N.21  47  18.0 

11456 

0 

5  14  51.54 

3.5817 

N.27  56  29.6 

3.614 

1 

3  17  24.51 

34867 

21  58  35.4 

11.333 

1 

5  17  26.49 

3.5833 

28    0     1.0 

8483 

2 

3  19  47.88 

34933 

22    9  44.8 

11.089 

2 

5  20     1.54 

3.5848 

28    3  21.4 

3.349 

3 

3  22  11.57 

3.3976 

22  20  46.1 

10.953 

3 

5  22  36.68 

3.5862 

28    6  30.9 

3.066 

4 

3  24  35.59 

3.4030 

22  31  39.2 

10.816 

4 

5  25  11.89 

3.5874 

28    9  29.4 

3.8S3 

5 

3  26  59.93 

3.4084 

22  42  24.1 

10.678 

5 

5  27  47.17 

2.5885 

28  12  16.8 

3.697 

6 

3  29  24.60 

3.4138 

22  53    0.6 

10.538 

6 

5  30  22.52 

3.5695 

28  14  53.1 

3.513 

7 

3  31  49.59 

3.419? 

23     3  28.7 

10.396 

7 

5  32  57.92 

3.5903 

28  17  18.4 

3439 

8 

3  34  14.90 

3.4345 

23  13  48.2 

10.353 

8 

5  35  33.36 

3.5909 

28  19  32.6 

3.144 

9 

3  36  40.53 

2.4-298 

23,23  59.1 

10.110 

9 

5  38    8.83 

3.5914 

28  21  35.7 

1459 

10 

3  39    6.48 

3.4352 

23  34     1.4 

9.966 

10 

5  40  44.33 

34917 

28  23  27.7 

1.775 

11 

3  41  32.75 

3.4405 

23  43  55.0 

9.830 

11 

5  43  19.84 

3.5918 

28  25    8.7 

1491 

12 

3  43  59.34 

3.4457 

23  53  39.8 

9.673 

12 

5  45  55.35 

3.5918 

28  26  38.6 

1.406 

13 

3  46  26.24 

3.4508 

24    3  15.6 

9.633 

13 

5  48  30.86 

3.5916 

28  27  57.4 

1.321 

14 

3  48  53.44 

3.4559 

24  12  42.4 

9.373 

14 

5  51     6.35 

3.5913 

28  29     5.1 

1.035 

15 

3  51  20.95 

2.4610 

24  22    0.1 

9.318 

15 

5  53  41.82 

3.5908 

28  30     1.6 

0449 

16 

3  53  48.76 

3.4660 

24  31     8.6 

9465 

16 

5  56  17.26 

3.5902 

28  30  47.0 

0464 

17 

3  56  16.87 

3.4710 

24  40    7.9 

8.910 

17 

5  58  52.65 

3.5894 

28  31  21.4 

0480 

18 

3  58  45.28 

3.4760 

24  48  57.9 

8.754 

18 

6     1  27.99 

3.5685 

28  31  44.7 

0.398 

19 

4     1  13.99 

3.4809 

24  57  38.5 

8.507 

19 

6    4    3.27 

3.5874 

28  31  56.9 

0.113 

20 

4    3  42.99 

2.4857 

25    6    9.6 

8.440 

20 

6    6  38.48 

3.5361 

28  31  58.1 

0.073 

21 

4    6  12.27 

2.4904 

25  14  31.3 

8.381 

21 

6    9  13.61 

3.5847 

28  31  48.3 

0456 

22 

4    8  41.83 

3.4950 

25  22  43.4 

8.121 

22 

6  11  48.65 

3.5831 

28  31  27.4 

0440 

23 

4  11  11.67 

2.4006 

25  30  45.8 

7459 

23 

6  14  23.59 

3.5814 

28  30  55.5 

0.633 

24 

4  13  41.78 

3.5041 

N.25  38  38.5 

7.796 

24 

6  16  58.42 

3.5795 

N.28  30  12.6 

0408 

VI. 
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GREENWICH  MEAN  TIME. 

THB  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aaoenrion. 

DHL 
for  1  m. 

Declination. 

Diff. 
forlm. 

Hour. 

Bight  Ancenaton. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

THI 

JRSDA 

Y  5. 

SATURDAY  7. 

h.    m.    a. 

8. 

O         1         If 

if 

h.    m.    s. 

8. 

O         1         II 

M 

0 

6  16  58.42 

2.5796 

N.28  30  12.6 

.  0406 

0 

8  16     3.61 

2.3422 

N.24  36    2.7 

8426 

1 

6  19  33.13 

24774 

28  29  18.8 

0468 

1 

8  18  23.94 

24358 

24  27  27.2 

8468 

2 

6  22    7.71 

24752 

28  28  14.1 

1.170 

2 

8  20  43.85 

24284 

24  18  44.0 

8.784 

3 

6  24  42.16 

2.5729 

28  26  58.4 

1451 

3 

8  23     3.35 

24215 

24    9  53.2 

8410 

4 

6  27  16.47 

24704 

28  25  31.9 

1432 

4 

8  25  22.43 

2.3145 

24     0  54.8 

9436 

5 

6  29  50.62 

2.6677 

28  23  54.6 

1.712 

5 

8  27  41.09 

24074 

23  51  48.9 

9.100 

6 

6  32  24.60 

2.5849 

28  22    6.5 

1491 

6 

8  29  59.32 

24003 

23  42  35.6 

9482 

7 

6  34  58.41 

2.6620 

28  20    7.7 

2.070 

7 

8  32  17.13 

2.2932 

23  33  15.1 

9402 

8 

6  37  32.04 

24689 

28  17  58.1 

2.249 

8 

8  34  34.51 

2.2861 

23  23  47.4 

9421 

9 

6  40    5.48 

2.6666 

28  15  37.8 

2427 

9 

8  36  51.47 

2.2790 

23  14  12.6 

9.638 

10 

6  42  38.72 

24622 

28  13    6.9 

2404 

10 

8  39    8.00 

2.2719 

23    4  30.8 

9.764 

11 

6  45  11.75 

24487 

28  10  25.4 

2.780 

11 

8  41  24.10 

24648 

22  54  42.1 

9468 

12 

6  47  44.57 

24460 

28    7  33.3 

2466 

12 

8  43  39.78 

24677 

22  44  46.5 

9461 

13 

6  50  17.16 

24412 

28    4  30.8 

8.129 

13 

8  45  55.03 

2.2606 

22  34  44.2 

10498 

14 

6  52  49.52 

24373 

28     1  17.8 

8408 

14 

8  48    9.86 

24486 

22  24  35.3 

10.208 

15 

6  55  21.64 

24332 

27  57  54.4 

8476 

15 

8  50  24.26 

24364 

22  14  19.8 

10411 

16 

6  57  53.51 

24290 

27  54  20.7 

8447 

16 

8  52  38.23 

2.2293 

22    3  57.9 

10418 

17 

7    0  25.13 

24247 

27  50  36.7 

3418 

17 

8  54  51.78 

2.2222 

21  53  29.6 

10423 

18 

7    2  56.48 

2.5202 

27  46  42.5 

8.988 

18 

8  57    4.90 

2.2161 

21  42  55.1 

10427 

19 

7    5  27.56 

24157 

27  42  38.1 

4.157 

19 

8  59  17.59 

2.2080 

21  32  14.4 

10.729 

20 

7    7  58.36 

24110 

27  38  23.6 

4426 

20 

9     1  29.86 

2.2009 

21  21  27.6 

10430 

21 

7  10  28.88 

24082 

27  33  59.1 

4492 

21 

9    3  41.71 

2.1939 

21  10  34.8 

10429 

22 

7  12  59.11 

24013 

27  29  24.7 

4458 

22 

9    5  53.14 

2.1869 

20  59  36.1 

11426 

23 

7  15  29.04 

24982 

N.27  24  40.2 

4423 

23 

9    8    4.14 

2.1799 

N.20  48  31.6 

11.122 

FI 

UDAY 

6. 

SU 

OT)A1 

r   8. 

0 

7  17  58.66 

24910 

N.27  19  45.9 

4487 

0 

9  10  14.72 

2.1729 

N.20  37  21.4 

11.217 

1 

7  20  27.97 

24868 

27  14  41.8 

6.149 

1 

9  12  24.89 

2.1660 

20  26    5.5 

11410 

2 

7  22  56.96 

24806 

27    9  28.0 

6.310 

2 

9  14  34.64 

2.1591 

20  14  44.1 

11.402 

3 

7  25  25.63 

24751 

27    4    4.6 

6.470 

3 

9  16  43.98 

2.1522 

20    3  17.3 

11.492 

4 

7  27  53.97 

24695 

26  58  31.6 

6.629 

4 

9  18  52.91 

2.1454 

19  51  45.1 

11481 

5 

7  30  21.97 

24638 

26  52  49.1 

6.787 

5 

9  21     1.43 

2.1385 

19  40    7.6 

11.668 

6 

7  32  49.62 

24680 

26  46  57.1 

6444 

6 

9  23     9.53 

2.1317 

19  28  24.9 

11.763 

7 

7  35  16.93 

24522 

26  40  55.8 

6.099 

7 

9  25  17.23 

2.1249 

19  16  37.2 

11437 

8 

7  37  43.88 

24463 

26  34  45.2 

6.253 

8 

9  27  24.52 

2.1182 

19    4  44.5 

11.920 

9 

7  40  10.48 

24403 

26  28  25.4 

6405 

9 

9  29  31.41 

2.1116 

18  52  46.8 

12.001 

10 

7  42  36.72 

24342 

26  21  56.6 

6455 

10 

9  31  37.90 

2.1048 

18  40  44.3 

12.080 

11 

7  45    2.59 

24280 

26  15  18.8 

6.705 

11 

9  33  43.99 

2.0982 

18  28  37.1 

12.168 

12 

7  47  28.08 

24218 

26    8  32.0 

6464 

12 

9  35  49.68 

2.0916 

18  16  25.3 

12.236 

13 

7  49  53.20 

24166 

26     1  36.3 

7.001 

13 

9  37  54.98 

24651 

18    4    8.9 

12410 

14 

7  52  17.94 

24091 

25  54  31.9 

7.147 

14 

9  39  59.89 

2.0786 

17  51  48.0 

12484 

15 

7  54  42.29 

2.4027 

25  47  18.7 

7.292 

15 

9  42    4.41 

2.0721 

17  39  22.7 

12457 

16 

7  57    6.26 

24962 

25  39  56.9 

7.435 

16 

9  44     8.54 

24657 

17  26  53.1 

12428 

17 

7  59  29.83 

24896 

25  32  26.6 

7476 

17 

9  46  12.29 

24594 

17  14  19.3 

12498 

18 

8     1  53.01 

24830 

25  24  47.8 

7.716 

18 

9  48  15.67 

24631 

17    1  41.3 

12467 

19 

8    4  15.79 

24763 

25  17    0.7 

7455 

19 

9  50  18.67 

24469 

16  48  59.2 

12.734 

20 

8    6  38.17 

24696 

25    9    5.3 

7*992 

20 

9  52  21.30 

24408 

16  36  13.2 

12.799 

21 

8    9    0.14 

24629 

25     1     1.7 

8*127 

21 

9  54  23.56 

2.0847 

16  23  23.3 

12463 

22 

8  11  21.71 

2.3561 

24  52  50.0 

8.261 

22 

9  56  25.46 

24286 

16  10  29.6 

12426 

23 

8  13  42.87 

24492 

24  44  30.3 

8494 

23 

9  58  26.99 

2.0226 

15  57  32.1 

12.988 

24 

8  16    3.61 

24422 

NJ24  36    2.7 

6.626 

24 

10    0  28.16 

24166 

N.15  44  31.0 

18448 

26 


FEBRUARY,    1857. 


VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

'Hour. 

Bight  AaoCTirion. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Bout. 

Bight  Amotion. 

Diff. 
for.l  m. 

DBCQIKfttiOll* 

Diff. 
forlm. 

MONDAY  9. 

WEDNESDAY  11. 

h.    m.    i. 

i. 

O        1        II 

M 

h.    m,    s. 

B. 

O        |        II 

a 

0 

10    0  28.16 

2.0106 

N.15  44  31.0 

13448 

0 

11  31  39.29 

1.8101 

N.  4  32    5.9 

14447 

1 

10    2  28.98 

24107 

15  31  26.3 

18.107 

1 

11  33  27.82 

14076 

4  17  32.9 

14452 

2 

10    4  29.44 

2.0048 

15  18  18.1 

13.165 

2 

11  35  16.20 

1.8051 

4    2  59.6 

14.557 

3 

10    6  29.55 

14990 

15    5    6.5 

13.221 

3 

11  37    4.43 

14027 

3  48  26.0 

14462 

4 

10    8  29.32 

1.9933 

14  51  51.6 

13.275 

4 

11  38  52.52 

14004 

3  33  52.2 

14.685 

5 

10  10  28.75 

14877 

14  38  33.5 

13.328 

5 

11  40  40.48 

1.7982 

3  19  18.2 

14.587 

6 

10  12  27.84 

14821 

14  25  12.2 

13481 

6 

11  42  28.31 

1.7981 

3    4  44.1 

14.569 

7 

10  14  26.60 

1.9766 

14  11  47.8 

13.432 

7 

11  44  16.01 

1.7940 

2  50    9.9 

14470 

8 

10  16  25.03 

1.9711 

13  58  20.4 

13.482 

8 

11  46    3.59 

1.7920 

2  35  35.7 

14470 

9 

10  18  23.14 

1.9657 

13  44  50.0 

13481 

9 

11  47  51.05 

1.7901 

2  21     1.5 

14.569 

10 

10  20  20.92 

14604 

13  31  16.7 

13478 

10 

11  49  38.40 

1.7882 

2    6  27.4 

14.567 

11 

10  22  18.38 

14551 

13  17  40.6 

13.614 

11 

11  51  25.64 

1.7865 

1  51  53.4 

14.565 

13 

10  24  15.53 

14199 

13    4     1.8 

13.668 

12 

11  53  12.78 

1.7848 

1  37  19.6 

14.562 

13 

10  26  12.37 

1.9448 

12  50  20.4 

18.712 

13 

11  54  59.82 

1.7882 

1  22  46.0 

14.557 

14 

10  28    8.91 

1.9398 

12  36  36.4 

13.754 

14 

11  56  46.76 

1.7816 

1     8  12.7 

14.552 

15 

10  30    5.15 

14348 

12  22  49.9 

13.796 

15 

11  58  33.61 

1.7802 

0  53  39.7 

14447 

16 

10  32     1.09 

1.9298 

12    9    0.9 

13436 

16 

12    0  20.38 

1.7788 

0  39    7.1 

14.540 

17 

10  33  56.73 

1.9249 

11  55    9.6 

13474 

17 

12    2    7.07 

1.7775 

0  24  34.9 

14432 

18 

10  35  52.08 

14201 

11  41  16.0 

13.912 

18 

12     3  53.68 

1.7762 

N.  0  10    3.2 

14424 

19 

10  37  47.15 

1.9154 

11  27  20.1 

13.949 

19 

12    5  40.21 

1.7749 

S.  0    4  28.0 

14.516 

20 

10  39  41.94 

14107 

11  13  22.1 

13.984 

20 

12    7  26.67 

1.7788 

0  18  58.6 

14.506 

21 

10  41  36.44 

14061 

10  59  22.0 

14.018 

21 

12    9  13.07 

1-7728 

0  33  28.7 

14496 

22 

10  43  30.67 

14016 

10  45  19.9 

14.061 

22 

12  10  59.41 

1.7719 

0  47  58.1 

14484 

23 

10  45  24.64 
TU1 

14972 

N.10  31  15.9 
r    10. 

14.063 

23 

12  12  45.70 
THl] 

1.7711 

rRSDA 

S.  1     2  26.8 
T   12. 

14472 

0 

10  47  18.34 

1.8929 

N.10  17  10.0 

14.114 

0 

12  14  31.94 

1.7708 

S.  1  16  54.7 

14468 

1 

10  49  11.78 

14886 

10    3    2.2 

14.144 

1 

12  16  18.13 

1.7695 

1  31  21.8 

14444 

2 

10  51    4.97 

14844 

9  48  52.6 

14.173 

2 

12  18    4.28 

1.7688 

1  45  48.0 

14480 

3 

10  52  57.91 

14802 

9  34  41.4 

14.200 

3 

12  19  50.40 

1.7682 

2    0  13.4 

14415 

4 

10  54  50.60 

14761 

9  20  28.6 

14.226 

4 

12  21  36.48 

1.7677 

2  14  37.8 

14.399 

5 

10  56  43.04 

14720 

9    6  14.3 

14.251 

5 

12  23  22.53 

1.7673 

2  29     1.2 

14482 

6 

10  58  35.24 

1.8681 

8  51  58.5 

14.276 

6 

12  25    8.56 

1.7670 

2  43  23.7 

14465 

7 

11     0  27.21 

1.8642 

8  37  41.2 

14400 

7 

12  26  54.57 

1.7668 

2  57  45.1 

14447 

8 

11     2  18.95 

14605 

8  23  22.5 

14422 

8 

12  28  40.57 

1.7666 

3  12    5.3 

14428 

9 

11     4  10.47 

14566 

8    9    2.5 

14443 

9 

12  30  26.56 

1.7664 

3  26  24.4 

14408 

10 

11    6     1.77 

14532 

7  54  41.3 

14468 

10 

12  32  12.54 

1.7668 

3  40  42.3 

14488 

11 

11    7  52.85 

1.8496 

7  40  18.9 

14483 

11 

12  33  58.52 

1.7663 

3  54  59.0 

14.267 

12 

11    9  43.72 

14461 

7  25  55.3 

14.402 

12 

12  35  44.50 

1.7664 

4    9  14.4 

14.246 

13 

11  11  34.38 

14437 

7  11  30.6 

14.419 

13 

12  37  30.49 

1.7665 

4  23  28.5 

14.228 

14 

11  13  24.84 

14394 

6  57    5.0 

14.435 

14 

12  39  16.49 

1.7667 

4  37  41.2 

14400 

15 

11  15  15.11 

14362 

6  42  38.4 

14.431 

15 

12  41     2.50 

1.7670 

4  51  52.5 

14.176 

16 

11  17    5.18 

14330 

6  28  10.9 

14.466 

16 

12  42  48.53 

1.7674 

5    6    2.3 

14151 

17 

11  18  55.06 

14298 

6  13  42.6 

14.478 

17 

12  44  34.59 

1.7679 

5  20  10.6 

14.126 

18 

11  20  44.75 

14267 

5  59  13.5 

14491 

18 

12  46  20.68 

1.7684 

5  34  17.4 

14.100 

19 

11  22  34.26 

14287 

5  44  43.7 

14402 

19 

12  48    6.80 

1.7690 

5  48  22.6 

14478 

20 

11  24  23.60 

14209 

5  30  13.3 

14412 

20 

12  49  52.96 

1.7097 

6    2  26.2 

14446 

21 

11  26  12.77 

14181 

6  15  42.3 

14.622 

21 

12  51  39.16 

1.7704 

6  16  28.1 

14417 

22 

11  28     1.77 

14154 

5     1  10.7 

14432 

22 

12  53  25.41 

1.7712 

6  30  28.3 

18486 

23 

11  29  50.61 

14127 

4  46  38.5 

14.540 

23 

12  55  11.71 

1.7721 

6  44  26.7 

18.908 

24 

11  31  39.29 

14101 

N.  4  32    5.9 

14.547 

24 

12  56  58.06 

1.7780 

S.  6  58  23.3 

18428 

VIII. 
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GREENWICH 

MEAN   TIME. 

THE  MOON'S   BIGHT  ASCENSION  AND   DECLINATION. 

Hour. 

Bight  Aaotaukn. 

Sift 
forlm. 

ThffiHiwtffm 

DHL 
for  1  m. 

Hour. 

Right  Ajooukm. 

DHL 
fbrlm. 

Declination. 

Dim 

fbrlm. 

PBIDAY 

13. 

SUNDAY 

15. 

h.    m.    s. 

*. 

O        1         H 

u 

h.    m.    b. 

■. 

O         1        0 

f 

0 

12  56  58.06 

1.7780 

S.  6  58  23.3 

13438 

0 

14  24  28.53 

14988 

S.17  18  34.5 

11430 

1 

12  58  44.46 

1.7740 

7  12  18.1 

43498 

1 

14  26  22.57 

1.9038 

17  30  10.3 

11.663 

2 

13    0  30.93 

1.7751 

7  26  11.1 

13467 

2 

14  28  16.86 

1.9070 

17  41  42.1 

11.497 

3 

13    2  17.47 

1.7783 

7  40    2.2 

18435 

3 

14  30  11.41 

1.9113 

17  53    9.9 

11.439 

4 

13    4    4.08 

1.7776 

7  63  51.3 

13401 

4 

14  32    6.22 

14157 

18    4  33.6 

11460 

5 

13    5  50.77 

1.7788 

8    7  38.3 

13.767 

5 

14  34     1.29 

14301 

18  15  53.1 

11490 

6 

13    7  37.54 

1.7809 

8  21  23.3 

13.733 

6 

14  35  56.63 

1.9346 

18  27    8.4 

11419 

7 

13    9  24.39 

1.7816 

8  35    6.2 

18.697 

7 

14  37  52.24 

14391 

18  38  19.4 

11.147 

8 

13  11  11.33 

1.7881 

8  48  47.0 

18463 

8 

14  39  48.12 

1.9386 

18  49  26.1 

11475 

9 

13  12  58.36 

1.7847 

9    2  25.6 

13435 

9 

14  41  44.27 

1.9383 

19    0  28.5 

11403 

10 

13  14  45.49 

1.7864 

9  16    2.0 

13467 

10 

14  43  40.70 

1.9439 

19  11  26.4 

104*7 

11 

13  16  32.72 

1.7881 

9  29  36.1 

13.549 

11 

14  45  37.41 

1.9476 

19  22  19.8 

10453 

12 

13  18  20.06 

1.7808 

9  43    7.9 

13.611 

12 

14  47  34.41 

1.9533 

19  33    8.7 

10.777 

13 

13  20    7.50 

1.7917 

9  56  37.4 

13-472 

13 

14  49  31.69 

1.96?1 

19  43  53.1 

10.700 

14 

13  21  55.06 

1.7987 

10  10    4.5 

13.431 

14 

14  51  29.26 

14630 

19  54  32.8 

10433- 

15 

13  23  42.74 

1.7957 

10  23  29.1 

13490 

15 

14  53  27.13 

1.9669 

20    5    7.8 

10444 

16 

13  25  30.54 

1.7977 

10  36  51.3 

13448 

16 

14  55  25.29 

1.9718 

20  15  38.1 

10.466 

17 

13  27  18.47 

1.7998 

10  50  10.9 

13406 

17 

14  57  23.75 

14768 

20  26    3.7 

10486 

18 

13  29    6.53 

14090 

11     3  28.0 

13.383 

18 

14  59  22.51 

1.9818 

20  36  24.5 

10405 

19 

13  30  54.72 

14044 

11  16  42.5 

13.319 

19 

15     1  21  57 

1*9869 

20  46  40.3 

10.333 

20 

13  32  43.04 

14065 

11  29  54.3 

13.174 

20 

15     3  20.94 

1.9930 

20  56  51.1 

10.139 

21 

13  34  31.50 

14080 

11  43    3.4 

13.139 

21 

15     5  20.61 

1*9973 

21     6  57.0 

10466 

22 

13  36  20.11 

14116 

11  56    9.8 

18.084 

22 

15    7  20.60 

3-0034 

21  16  57.8 

9.971 

23 

13  38    8.88 
SAT 

14141 

URDA 

S.12    9  13.5 
Y   14. 

18488 

23 

15     9  20.90 
MCX 

3-0076 

NDAT 

S.21  26  53.5 
16. 

9486 

0 

13  39  57.80 

13167 

S.12  22  14.4 

13491 

0 

15  11  21.51 

34139 

S.21  36  44.0 

9.798 

1 

13  41  46.88 

14194 

12  35  12.4 

13443 

1 

15  13  22.44 

34183 

21  46  29.3 

9.711 

2 

13  43  36.13 

14331 

12  48     7.5 

13493 

2 

15  15  23.69 

3.0336 

21  56    9.3 

9.633 

3 

13  45  25.54 

14949 

13    0  59.6 

13443 

3 

15  17  25.27 

34990 

22    5  43.9 

9433 

4 

13  47  15.12 

14378 

13  13  48.7 

13.793 

4 

15  19  27.17 

34344 

22  15  13.1 

9.442 

5 

13  49    4.88 

14806 

13  26  34.8 

13.743 

5 

15  21  29.40 

34899 

22  24  36.9 

9451 

6 

13  50  54.82 

14888 

13  39  17.8 

13491 

6 

15  23  31.96 

34454 

22  33  55.2 

9.358 

7 

13  52  44.94 

14369 

13  51  57.7 

13.689 

7 

15  25  34.85 

34508 

22  43    7.9 

9.166 

8 

13  54  35.25 

14401 

14    4  34.5 

13486 

8 

15  27  38.06 

34563 

22  52  15.0 

9471 

9 

13  56  25.75 

14483 

14  17    8.1 

13.683 

9 

15  29  41.60 

3.0619 

23     1   16.4 

8.975 

10 

13  58  16.44 

14464 

14  29  38.4 

13477 

10 

15  31  45.48 

34675 

23  10  12.0 

8478 

11 

14    0    7.32 

14497 

14  42    5.4 

13.433 

11 

15  33  49.70 

3.0731 

23  19     1.8 

'    8.781 

12 

14     1  58.40 

14581 

14  54  29.0 

13465 

12 

15  35  54.26 

34787 

23  27  45.8 

8.688 

13 

14    3  49.69 

14666 

15    6  49.2 

13408 

13 

15  37  59.16 

34848 

23  36  23.8 

8.688 

14 

14    5  41.19 

14601 

15  19    6.0 

13.361 

14 

15  40    4.39 

34899 

23  44  55.8 

8-188 

15 

14    7  32.90 

14687 

15  31  19.3 

13.193 

15 

15  42    9.95 

34965 

23  53  21.8 

8483 

16 

14    9  24.83 

14674 

15  43  29.1 

13.133 

16 

15  44  15.85 

3.1013 

24     1  41.7 

8.380 

17 

14  11  16.98 

14711 

15  55  35.3 

13473 

17 

15  46  22.10 

3.1070 

24    9  55.4 

8.177 

18 

14  13    9.36 

14749 

16    7  37.9 

13413 

18 

15  48  28.70 

3.1138 

24  18    2.9 

8473 

19 

14  15     1.97 

14787 

16  19  36.8 

11.960 

19 

15  50  35.64 

3.1186 

24  26    4.2 

7.966 

20 

14  16  54.81 

14836 

16  31  32.0 

11488 

20 

15  52  42.93 

3.1348 

24  33  59.1 

7463 

21 

14  18  47.88 

14865 

16  43  23.4 

11435 

21 

15  54  50.56 

3.1301 

24  41  47.6 

7-764 

22 

14  20  41.19 

14905 

16  55  11.0 

11.761 

22 

15  56  58.54 

3.1869 

24  49  29.6 

7446 

23 

14  22  34.74 

14946 

17    6  54.7 

11496 

23 

15  69    6.87 

3.1417 

24  57    5.0 

7-686 

24 

14  24  28.53 

14986 

S.17  18  34.5 

11480 

24 

16     1  15.54 

3.1474 

S.25    4  33.9 

7496 

28 
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IX. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aacenaion. 

DHL 
forlm. 

Declination. 

Diff. 
forlm. 

Hoar. 

Right  Ajoension. 

Diff. 
for  1  m. 

Declination. 

DUE. 
forlm. 

TUESDAY   17. 

THURSDAY   19. 

h.    m.    8. 

f. 

o       1      n 

H 

h.    m.    f. 

f. 

O         |        If 

a 

0 

16     1  15.54 

3.1474 

S.25    4  33.9 

7.436 

0 

17  50  33.09 

3.3878 

S.28  34  33.9 

0369 

1 

16    3  24.56 

2.1633 

25  11  56.1 

7314 

1 

17  52  56.47 

33913 

28  35  26.8 

0303 

2 

16    5  33.93 

3.1000 

25  19  11.6 

7.201 

2 

17  55  20.05 

33946 

28  36  10.3 

0346 

3 

16    7  43.64 

3.1647 

25  26  20.3 

7.087 

3 

17  57  43.82 

33977 

28  36  44.3 

0489 

4 

16    9  53.70 

2.170ft 

25  33  22.1 

6.973 

4 

18    0    7.78 

3.4009 

28  37    8.9 

0331 

5 

16  12    4.10 

2.1762 

25  40  17.0 

6396 

5 

18    2  31.93 

3.4040 

28  37  24.0 

0.173 

6 

16  14  14.85 

3.1820 

25  47    5.1 

6.742 

6 

18    4  56.26 

24069 

28  37  29.5 

0313 

7 

16  16  25.94 

2.1877 

25  53  46.1 

6.624 

7 

18    7  20.76 

3.4097 

28  37  25.4 

0.148 

8 

16  18  37.37 

2.1934 

26    0  20.0 

6.504 

8 

18    9  45.42 

3*4134 

28  37  11.7 

0308 

9 

16  20  49.15 

2.1991 

26    6  46.7 

6384 

9 

18  12  10.24 

2*4150 

28  36  48.4 

0.468 

10 

16  23     1.27 

2.2048 

26  13    6.2 

6.263 

10 

18  14  35.22 

34176 

28  36  15.5 

0.639 

11 

16  25  13.73 

2.210ft 

26  19  18.4 

6.143 

11 

18  17    0.35 

3.4200 

28  35  32.9 

0.791 

12 

16  27  26.53 

2.2162 

26  25  23.3 

6.020 

12 

18  19  25.62 

3.4333 

28  34  40.5 

0354 

13 

16  29  39.67 

2.2217 

26  31  20.8 

6.896 

13 

18  21  51.02 

34348 

28  33  38.4 

1.117 

14 

16  31  53.14 

2.2273 

26  37  10.8 

5.771 

14 

18  24  16.54 

3.4364 

28  32  26.5 

1.281 

15 

16  34    6.94 

2.2829 

26  42  53.3 

6.646 

15 

18  26  42.19 

3.4384 

28  31     4.7 

1.445 

16 

16  36  21.08 

2.2385 

26  48  28.3 

6.519 

16 

18  29    7.95 

34303 

28  29  33.1 

1309 

17 

16  38  35.55 

2.2441 

26  53  55.6 

5.391 

17 

18  31  33.82 

34319 

28  27  51.7 

1.773 

18 

16  40  50.37 

2.3496 

26  59  15.2 

6.363 

18 

18  33  59.79 

3.4336 

28  26    0.4 

1.937 

19 

16  43    5.51 

2.2960 

27    4  27.0 

5.183 

19 

18  36  25.85 

24362 

28  23  59.2 

3.103 

SO 

16  45  20.97 

2.2604 

27    9  31.0 

64)01 

20 

18  38  52.00 

2.4366 

28  21  48.1 

2.367 

31 

16  47  36.75 

2.2667 

27  14  27.1 

4.869 

21 

18  41  18.24 

2.4879 

28  19  27.1 

9433 

22 

16  49  52.85 

2.2710 

27  19  15.3 

4*736 

22 

18  43  44.55 

2.4891 

28  16  56.2 

3.899 

33 

16  52    9.27 
WEDI 

2.2763 
^ESDi 

S.27  23  55.5 
\Y   18. 

4402 

23 

18  46  10.93 
FB 

3.4403 

IDAY 

S.28  14  15.3 
20. 

3.766 

0 

16  54  26.01 

2.2816 

S.27  28  27.6 

4467 

0 

18  48  37.37 

3.4411 

S.28  11  24.3 

9.933 

1 

16  56  43.06 

2.2867 

27  32  51.6 

4383 

1 

18  51    3.86 

3.4419 

28    8  23.4 

8398 

3 

16  59    0.42 

2.2919 

27  37    7.4 

4.195 

2 

18  53  30.39 

3.4436 

28    5  12.5 

3.964 

3 

17     1  18.09 

2.2970 

27  41  15.0 

4.057 

3 

18  55  56.97 

3.4432 

28     1  51.7 

3.430 

4 

17    3  36.06 

2.3020 

27  45  14.3 

8.918 

4 

18  58  23.58 

3.4437 

27  58  20.9 

8.597 

5 

17    5  54.33 

2.3070 

27  49    5.2 

8.778 

5 

19    0  50.21 

3.4440 

27  54  40.0 

3.764 

6 

17    8  12.90 

2.3119 

27  52  47.7 

8.637 

6 

19     3  16.86 

3.4443 

27  50  49.1 

3.931 

7 

17  10  31.76 

23167 

27  56  21.7 

8.496 

7 

19    5  43.53 

3.4445 

27  46  48.2 

4.098 

8 

17  12  50.91 

23215 

27  59  47.2 

8.354 

8 

19    8  10.20 

3.4445 

27  42  37.3 

4.265 

9 

17  15  10.34 

2.826-2 

28     3    4.2 

3.211 

9 

19  10  36.87 

3.4445 

27  38  16.4 

4.482 

10 

17  17  30.05 

2.8309 

28    6  12.5 

8.066 

10 

19  13    3.54 

3.4443 

27  33  45.5 

4.598 

11 

17  19  50.04 

2.3355 

28    9  12.1 

2.921 

11 

19  15  30.19 

3.4440 

27  29    4.6 

4.764 

12 

17  22  10.31 

23401 

28  12    3.0 

2.776 

12 

19  17  56.82 

2.4436 

27  24  13.8 

4.931 

13 

17  24  30.85 

23446 

28  14  45.1 

2.628 

13 

19  20  23.42 

2.4431 

27  19  12.9 

6.097 

14 

17  26  51.65 

2.3488 

28  17  18.3 

2.480 

14 

19  22  49.99 

2.4125 

27  14    2.1 

6.263 

15 

17  29  12.71 

23631 

28  19  42.7 

2332 

15 

19  25  16.52 

2.4418 

27    8  41.3 

6429 

16 

17  31  34.02 

2.3673 

28  21  58.1 

2.182 

16 

19  27  43.01 

24411 

27    3  10.6 

6.595 

17 

17  33  55.58 

2.3614 

28  24    4.5 

2.032 

17 

19  30    9,45 

24402 

26  57  29.9 

5.761 

18 

17  36  17.39 

2.3665 

28  26     1.9 

1.881 

18 

19  32  35.83 

24391 

26  51  39.3 

6.996 

19 

17  38  39.44 

23695 

28  27  50.2 

1.729 

19 

19  35    2.14 

24379 

26  45  38.8 

6.091 

20 

17  41     1.73 

23733 

28  29  29.4 

1.676 

20 

19  37  28  38 

24867 

26  39  28.4 

6.265 

21 

17  43  24.24 

2.3770 

28  30  59.4 

1.433 

21 

19  39  54.55 

3.4355 

26  33    8.2 

6.418 

22 

17  45  46.97 

23807 

28  32  20  2 

1.369 

22 

19  42  20.64 

34343 

26  26  38.2 

6.582 

23 

17  48    9.92 

2.3843 

28  33  31.7 

1.114 

23 

19  44  46.65 

3.4327 

26  19  58.3 

6.746 

24 

17  50  33.09 

2.8878 

S.28  34  33.9 

0.969 

24 

19  47  12.57 

34811 

S.26  13    8.6 

6.909 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION 

Hoar. 

Right  Ajoension. 

Diff. 
for  1  m. 

Declination. 

DUE. 
forlm. 

Hoar. 

Bight  Attention. 

Diff. 
for  1  m. 

Declination. 

Dill, 
for  lm. 

SAT 

UBDA 

Y  21. 

MONDAY 

23. 

h.    m.    b. 

B. 

O        I         * 

* 

h.    m.    b. 

f. 

o      i      a 

« 

0 

19  47  12.57 

2.4811 

S.26  13    8.6 

6409 

0 

21  40  48.36 

3.3869 

S.17  48  18.3 

13.783 

1 

19  49  38.39 

2*4394 

26    6    9.2 

7471 

1 

21  43     5.47 

3.3634 

17  34  30.8 

18446 

2 

19  52    4.10 

3*4276 

25  59    0.1 

7.333 

2 

21  45  22.37 

3.3799 

17  20  36.6 

18.968 

3 

19  54  29.70 

3*4397 

25  51  41.2 

7495 

3 

21  47  39.06 

3.3764 

17    6  35.8 

14*066 

4 

19  56  55.19 

2^338 

25  44  12.6 

7455 

4 

21  49  55.54 

2.2739 

16  52  28.4 

14.177 

5 

19  59  20.56 

3*4317 

25  36  34.5 

7.714 

5 

21  52  11.81 

3.3694 

16  38  14.5 

14.286 

6 

20     1  45  80 

3*4196 

25  28  46.9 

7*373 

6 

21  54  27.87 

3.3659 

16  23  54.2 

14491 

7 

20    4  10.91 

2.4174 

25  20  49.8 

8*083 

7 

21  56  43.72 

3.3625 

16     9  27.6 

14*496 

8 

20    6  35.89 

3*4152 

25  12  43.1 

8.191 

8 

21  58  59.37 

2.3593 

15  54  54.8 

14*596 

9 

20    9    0.74 

3*4130 

25    4  26.9 

6449 

9 

22     1  14.82 

24658 

15  40  15.8 

14.099 

10 

20  11  25.45 

3*4107 

24  56     1.2 

8.506 

10 

22    3  30.07 

2.2525 

15  25  30.8 

14.799 

11 

20  13  50.02 

3*4083 

24  47  26.1 

8*663 

11 

22    5  45.12 

2.2493 

15  10  39.9 

14497 

12 

20  16  14.44 

2.4067 

24  38  41.7 

8417 

12 

22    7  59.98 

3.3460 

14  55  43.1 

14408 

13 

20  18  38.70 

2*4030 

24  29  48.0 

8473 

13 

22  10  14.64 

3.3438 

14  40  40.6 

15.088 

14 

20  21     2.80 

3^003 

24  20  45.0 

9.136 

14 

22  12  29.11 

3.3397 

14  25  32.5 

15.181 

15 

20  23  26.74 

34975 

24  11  32.8 

9.379 

15 

22  14  43.40 

3.3368 

14  10  18.8 

16478 

16 

20  25  50.51 

3.8947 

24    2  11.5 

9*431 

16 

22  16  57.50 

3.3335 

13  54  59.7 

16468 

17 

20  28  14.11 

341919 

23  52  41.1 

9.583 

17 

22  19  11.42 

3.2304 

13  39  35.2 

16.451 

18 

20  30  37.54 

3.3890 

23  43     1.6 

9.733 

18 

22  21  25.15 

3.2273 

13  24    5.5 

15.638 

19 

20  33    0.79 

34880 

23  33  13.1 

9483 

19 

22  23  38.70 

2.2244 

13    8  30.6 

16428 

20 

20  35  23.86 

2.3849 

23  23  15.6 

10432 

20 

22  25  52.08 

2.2216 

12  52  50.0 

16.706 

21 

20  37  46.74 

2.3798 

23  13     9.2 

10.180 

21 

22  28    5.28 

3.3186 

12  37    5.6 

16.790 

22 

20  40    9.44 

34767 

23    2  54.0 

10436 

22 

22  30  18.31 

3.3157 

12  21  15.8 

16470 

23 

20  42  31.95 

34736 

S.22  52  30.1 

10*471 

23 

22  32  31.17 

3.3139 

S.12     5  21.2 

15448 

su 

NDAY 

22. 

TUI 

:sday 

24. 

0 

20  44  54.27 

3.8704 

S.22  41  57.5 

10416 

0 

22  34  43.86 

3.3103 

S.U  49  21.9 

16.035 

1 

20  47  16.40 

34672 

22  31  16.2 

10.760 

1 

22  36  56.39 

3.3075 

11  33  18.1 

16.100 

2 

20  49  38.33 

3.8638 

22  20  26.3 

10.903 

2 

22  39    8.76 

3.3049 

11  17    9.9 

16.178 

3 

20  52    0.06 

3.3605 

22    9  27.9 

11.044 

3 

22  41  20.98 

3.3034 

11     0  57.3 

16.346 

4 

20  54  21.59 

3.3672 

21  58  21.0 

11.185 

4 

22  43  33.05 

3.1999 

10  44  40.4 

16416 

5 

20  56  42.92 

34538 

21  47    5.7 

11434 

5 

22  45  44.97 

3.1974 

10  28  19.4 

16484 

6 

20  59    4.05 

34505 

21  35  42.1 

11*463 

6 

22  47  56.74 

3.1949 

10  11  54.3 

16.451 

7 

21     1  24.98 

34471 

21  24  10.2 

11.599 

7 

22  50    8.36 

3.1926 

9  55  25.3 

16.616 

8 

21     3  45.70 

2.3436 

21  12  30.1 

11.736 

8 

22  52  19.85 

3.1904 

9  38  52.4 

16.580 

9 

21     6     6.21 

2.3401 

21     0  41.9 

11469 

9 

22  54  31.21 

3.1883 

9  22  15.7 

18.641 

10 

21     8  26.51 

3.3366 

20  48  45.8 

13*002 

10 

22  56  42.44 

3.1861 

9     5  35.4 

16.701 

11 

21  10  46.60 

24331 

20  36  41.7 

13.134 

11 

22  58  53.54 

3.1840 

8  48  51.6 

16.759 

12 

21  13     6.48 

2.3396 

20  24  29.7 

12.365 

12 

23     1     4.52 

3.1820 

8  32    4.3 

16415 

13 

21  15  26.15 

2.3260 

20  12    9.9 

12495 

13 

23    3  15.38 

3.1800 

8  15  13.7 

16.869 

14 

21   17  45.60 

24224 

19  59  42.3 

12433 

14 

23     5  26.12 

3.1780 

7  58  19.9 

16.923 

15 

21  20    4.84 

24186 

19  47    7.1 

12450 

15 

23    7  36.74 

2.1762 

7  41  23.0 

16.978 

16 

21  22  23.86 

24152 

19  34  24.3 

13.776 

16 

23    9  47.26 

2-1745 

7  24  23.1 

17433 

17 

21  24  42.67 

24117 

19  21  34.0 

13.901 

17 

23  11  57.68 

2.1739 

7    7  20.3 

17.069 

18 

21  27     1.27 

24083 

19    8  36.2 

184)24 

18 

23  14    8.01 

3.1713 

6  50  14.7 

17.114 

19 

21  29  19.65 

2.3046 

18  55  31.1 

13.146 

19 

23  16  18.24 

3.1698 

6  33    6.5 

17.158 

20 

21  31  37.82 

24010 

18  42  18.7 

13*366 

20 

23  18  28.38 

3.1664 

6  15  55.7 

17.301 

21 

21  33  55.77 

2.2974 

18  28  59.1 

13.885 

21 

23  20  38.44 

2.1670 

5  58  42.3 

17.241 

22 

21  36  13.51 

2.2939 

18  15  32.5 

13.502 

22 

23  22  48.42 

2.1656 

5  41  26.6 

17.280 

23 

21  38  31.04 

2.2904 

18     1  58.9 

13.618 

23 

23  24  58.32 

2.1643 

5  24    8.7 

17417 

24 

21  40  48.36 

2.2869 

S.17  48  18.3 

13.733 

24 

23  27    8.14 

2.1631 

S.  5    6  48.6 

17453 

30 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Eight  Atoeitirton. 

DHL 
fbrlm. 

Declination. 

Diff. 
fbrlm. 

Hoar. 

Bight  Amotion. 

Diff. 
fbrlm. 

THrHmttm 

Diff. 
fbrlm. 

WEDNESDAY  25. 

FRIDAt 

27. 

h.    m.    f. 

■. 

O       1     *// 

u 

h.    m.    s. 

f. 

O       1       u 

■ 

0 

23  27    8.14 

2.1631 

S.  5    6  48.6 

17.863 

0 

1  11     7.56 

2.3009 

N.  8  51  50.6 

16493 

1 

23  29  17.89 

3.1690 

4  49  26.4 

17.886 

1 

1  13  19.69 

34037 

9    8  42.5 

16488 

2 

23  31  27.58 

2.1610 

4  32    2.3 

17.417 

2 

1  15  31.99 

3.3066 

9  25  31.1 

16.782 

3 

23  33  37.21 

3.1601 

4  14  36.4 

17.446 

3 

1  17  44.47 

3.2094 

9  42  16.3 

16.734 

4 

23  35  46.79 

3.1863 

3  57    8.8 

17.474 

4 

1  19  57.12 

3.3133 

9  58  58.0 

16.065 

5 

23  37  56.32 

2.1686 

3  39  39.5 

17.601 

5 

1  22    9.95 

3.3163 

10  15  36.1 

16.694 

6 

23  40    5.81 

3.1676 

3  22    8.7 

17.636 

6 

1  24  22.96 

3.3184 

10  32  10.5 

16441 

7 

23  42  15.26 

3.1671 

3    4  36.5 

17.647 

7 

1  26  36.16 

3.3316 

10  48  41.0 

16478 

8 

23  44  24.67 

3.1666 

2  47    3.1 

17.687 

8 

1  28  49.56 

3.3249 

11     5    7.6 

16O09 

9 

23  46  34.04 

3.1669 

2  29  28.5 

17.686 

9 

1  31     3.15 

3.2282 

11  21  30.1 

16441 

10 

23  48  43.38 

3.1666 

2  11  52.9 

17.603 

10 

1  33  16.95 

2.3816 

11  37  48.5 

16.371 

11 

23  50  52.70 

3.1663 

1  54  16.3 

17.617 

11 

1  35  30.95 

3.3361 

11  54    2.6 

16.199 

13 

23  53    2.01 

3.1660 

1  36  38.8 

17401 

12 

1  37  45.16 

3.2386 

12  10  12.4 

16.126 

13 

23  55  11.31 

3.1640 

1  19    0.6 

17442 

13 

1  39  59.58 

3.2422 

12  26  17.7 

16460 

14 

23  57  20.61 

3.1648 

1     1  21.8 

17.662 

14 

1  42  14.22 

3.3468 

12  42  18.4 

16472 

15 

23  59  29.90 

3.1648 

0  43  42.4 

17460 

15 

1  44  29.08 

3.3496 

12  58  14.4 

16498 

16 

0     1  39.19 

3.1649 

0  26    2.6 

17.666 

16 

1  46  44.16 

2.2633 

13  14    5.6 

16412 

17 

0    3  48.49 

3.1661 

S.  0    8  22.5 

17-669 

17 

1  48  59.47 

3.3671 

13  29  51.9 

16.730 

18 

0    5  57.80 

3.1664 

N.  0    9  17.7 

17471 

18 

1  51  15.01 

3.3610 

13  45  33.3 

16447 

19 

0    8    7.13 

3.1667 

0  26  58.0 

17472 

.19 

1  53  30.79 

3.3660 

14     1     9.6 

16463 

SO 

0  10  16.48 

3.1661 

0  44  38.3 

17471 

20 

1  55  46.81 

3.3690 

14  16  40.7 

16.474 

21 

0  12  25.86 

3.1667 

1     2  18.5 

17467 

21 

1  58    3.07 

3.2780 

14  32    6.5 

16485 

22 

0  14  35.28 

3.1673 

1  19  58.4 

17462 

22 

2    0  19.57 

2.3770 

14  47  26.9 

16.394 

23 

0  16  44.73 
THU 

3.1679 

rRSDA 

N.  1  37  38.0 
Y  26. 

17466 

23 

2    2  36.31 
SAT 

2.3811 

URDA 

N.15    2  41.8 
Y  28. 

16401 

0 

0  18  54.22 

3.1686 

N.  1  55  17.1 

17.647 

0 

2    4  53.30 

3.3868 

N.15  17  51.0 

16.106 

1 

0  21     3.76 

3.1694 

2  12  55.6 

17.636 

1 

2    7  10.55 

3.2896 

15  32  54.5 

16.010 

2 

0  23  13.35 

3.1608 

2  30  33.4 

17.624 

2 

2    9  28.06 

9.3989 

15  47  52.2 

14413 

3 

0  25  23.00 

3.1613 

2  48  10.5 

17410 

3 

2  11  45.83 

3.2983 

16    2  44  0 

14418 

4 

0  27  32.71 

3.1024 

3    5  46.6 

17.694 

4 

2  14     3.86 

2.8027 

16  17  29.8 

14.713 

5 

0  29  42.49 

3.1636 

3  23  21.7 

17477 

5 

2  16  22.15 

3.8071 

16  32    9.5 

14410 

6 

0  31  52.35 

3.1649 

3  40  55.7 

17467 

6 

2  18  40.71 

34116 

16  46  43.0 

14406 

7 

0  34    2.28 

3.1662 

3  58  28.5 

17436 

7 

2  20  59.54 

34161 

17     1  10.1 

14498 

8 

0  36  12.29 

3.1676 

4  15  59.9 

17.611 

8 

2  23  18.64 

34208 

17  15  30.8 

14491 

9 

0  38  22.39 

3.1691 

4  33  29.8 

17.486 

9 

2  25  38.01 

34262 

17  29  45.0 

14.162 

10 

0  40  32.58 

3.1707 

4  50  58.2 

17.469 

10 

2  27  57.66 

34298 

17  43  52.6 

14471 

11 

0  42  42.87 

3.1733 

5    8  24.9 

17.430 

11 

2  30  17.59 

34344 

17  57  53.5 

18.968 

12 

0  44  53.26 

3.1741 

5  25  49.8 

17499 

12 

2  32  37.79 

34891 

18  11  47.6 

18448 

13 

0  47    3.76 

3.1769 

5  43  12.8 

17.367 

13 

2  34  58.28 

3.8438 

18  25  34.7 

13.727 

14 

0  49  14.37 

3.1777 

6    0  33  8 

17433 

14 

2  37  19.05 

34486 

18  39  14.8 

18409 

15 

0  51  25.09 

2.1797 

6  17  52.8 

17.297 

15 

2  39  40.10 

34632 

18  52  47.8 

13-490 

16 

0  53  35.93 

2.1817 

6  35    9.5 

17.259 

16 

2  42     1.43 

34679 

19    6  13.6 

13470 

17 

0  55  46.89 

2.1838 

6  52  23.9 

17.330 

17 

2  44  23.05 

24627 

19  19  32.2 

18.348 

18 

0  57  57.98 

3.1800 

7    9  35.9 

17.178 

18 

2  46  44.96 

34676 

19  32  43.4 

18.134 

19 

1     0    9.21 

3.1883 

7  26  45.3 

17.186 

19 

2  49    7.16 

34723 

19  45  47.1 

13499 

20 

1     2  20.58 

3.1907 

7  43  52.1 

17490 

20 

2  51  29.64 

3.3771 

19  58  43.3 

12473 

21 

1     4  32.10 

3.1932 

8    0  56.1 

17448 

21 

2  53  52.41 

34819 

20  11  31.9 

13.746 

22 

1     6  43.77 

3.1967 

8  17  57.3 

16496 

22 

2  56  15.47 

34867 

20  24  12.6 

13414 

23 

1     8  55.59 

3.1982 

8  34  55.5 

16444 

23 

2  58  38.82 

34916 

20  36  45.5 

13482 

24 

1  11     7.56 

3.3009 

N.  8  51  50.6 

16492 

24 

3     1     2.46 

34964 

N.20  49  10.5 

13449 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


PHASES  OF  THE  MOON. 


D»y.     h.    m. 

3>  First  Quarter, 1      8  20.8 

O  Full  Moon, 8  11  53.1 

C  Last  Quarter, 15  14  19.7 

#  New  Moon, 23  23  68.1 


Dmj.     h. 

C  Apogee, 14    12.0 

C  Perigee, 26      6.6 
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XIII. 


GREENWICH   MEAN   TIME. 

LUNAB  DISTANCES. 

h 

1 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

np»- 

of 

VT>. 

of 

rx>- 

of 

Position 

DUE. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

O        J        II 

85  27  26 

9688 

O        1        U 

87    5  29 

3643 

88  43  27 

3646 

O        1       II 

90  21  19 

9661 

Mars 

w. 

54  18  48 

3549 

55  58  53 

3658 

57  38  52 

3559 

59  18  44 

9583 

a  Pegasi 

w. 

48  31  45 

9838 

50     5  23 

3815 

51  39  31 

3795 

53  14     5 

9777 

Venus 

w. 

40  52  37 

9606 

42  30    2 

3671 

44    7  21 

3676 

45  44  34 

9679 

Jupiter 

w. 

31  45    6 

3868 

33  29  34 

3866 

35  13  57 

3371 

36  58  14 

9876 

Aldebaran 

E. 

30  44    2 

3579 

29     4  38 

3616 

27  26     3 

3657 

25  48  25 

9707 

Saturn 

E. 

60  21  57 

3811 

58  36  14 

3317 

56  50  39 

3838 

55    5  13 

9838 

'  Pollux 

E. 

72  58     1 

3804 

71  12     8 

3308 

69  26  20 

3313 

67  40  39 

9817 

Regulus 

E. 

109  42    6 

3808 

107  56  18 

3312 

106  10  36 

3316 

104  25    0 

9890 

9 

Sun 

W. 

98  29     8 

3674 

100    6  23 

3679 

101  43  31 

3684 

103  20  32 

9889 

Mars 

W. 

67  36  37 

3084 

69  15  53 

3689 

70  55     3 

3694 

72  34    6 

9699 

a  Pegasi 

W. 

61  11  54 

3718 

62  48  10 

3710 

64  24  36 

3704 

66     1  10 

9700 

Venus 

W. 

53  49  13 

3701 

55  25  51 

3707 

57    2  22 

3713 

58  38  46 

9717 

Jupiter 
a  Arietis 

W. 

45  38     8 

3896 

47  21  48 

3401 

49     5  21 

3406 

50  48  47 

9411 

w. 

17  34  46 

3763 

19  10  16 

3694 

20  47    4 

3646 

22  24  56 

9607 

Saturn 

E. 

46  20     3 

3860 

44  35  30 

3866 

42  51     7 

3373 

41     6  54 

9883 

Pollux 

E. 

58  53  45 

3889 

57     8  42 

3843 

55  23  45 

3348 

53  38  55 

9853 

Regulus 

E. 

95  38  28 

3843 

93  53  29 

3846 

92     8  36 

3350 

90  23  50 

9865 

3 

Sun 

W. 

111  23  53 

3716 

113     0  11 

3733 

114  36  21 

3799 

116  12  23 

9734 

Mars 

W. 

80  47  34 

3634 

82  25  56 

9631 

84     4     9 

9637 

85  42  14 

9643 

a  Pegasi 

W. 

74     5  10 

9699 

75  42    4 

9689 

77  18  58 

3690 

78  55  51 

3693 

Venus 

w. 

66  39     4 

3744 

68  14  46 

3749 

69  50  21 

3753 

71  25  50 

9760 

Jupiter 

w. 

59  24  13 

3486 

61     6  56 

3441 

62  49  32 

3446 

64  32     1 

9459 

a  Arietis 

w. 

30  44  12 

3616 

32  25     4 

3608 

34     6     6 

3503 

35  47  16 

3498 

Saturn 

E. 

32  29    6 

3488 

30  46  19 

3446 

29     3  50 

3463 

27  21  43 

9480 

Pollux 

E. 

44  56  36 

3379 

43  12  31 

3384 

41  28  33 

3390 

39  44  44 

3896 

Regulus 

E. 

81  41  46 

3860 

79  57  43 

3885 

78  13  47 

3391 

76  29  59 

9396 

4 

Sun 

W. 

124  10  33 

3766 

125  45  45 

3773 

127  20  48 

3780 

128  55  42 

9787 

Mars 

W. 

93  50  45 

3673 

95  28     3 

3678 

97     5  13 

3684 

98  42  15 

9690 

a  Pegasi 

W. 

86  59  21 

9710 

88  35  47 

3716 

90  12    6 

3733 

91  48  17 

9739 

Venus 

W. 

79  21  18 

9790 

80  55  59 

3796 

82  30  32 

3801 

84     4  58 

3808 

Jupiter 
a  Arietis 

W. 

73    2  25 

9491 

74  44     5 

3488 

76  25  38 

3493 

78    7     1 

9499 

W. 

44  13  59 

9494 

45  55  21 

3496 

47  36  40 

3498 

49  17  56 

9601 

Aldebaran 

W. 

15  59  50 

8886 

17  22  22 

8333 

18  48    4 

8099 

20  16  15 

8006 

Pollux 

E. 

31     7  43 

9436 

29  24  46 

3483 

27  41  58 

3440 

25  59  20 

9447 

Regulus 

E. 

67  52  58 

3434 

66     9  58 

3431 

64  27    7 

3437 

62  44  25 

9443 

Spica 

E. 

121  53  39 

3419 

120  10  32 

3495 

118  27  33 

3431 

116  44  43 

9437 

5 

Mars 

W. 

106  45  13 

3734 

108  21  21 

3730 

109  57  19 

9787 

111  33    7 

9744 

a  Pegasi 

W. 

99  46  43 

3770 

101  21  50 

3780 

102  56  44 

9793 

104  31  23 

9804 

Venus 

W. 

91  54  57 

3843 

93  28  29 

3860 

95     1  52 

3856 

96  35    7 

9864 

Jupiter 
a  Arietis 

W. 

86  31  43 

3583 

88  12  12 

3539 

89  52  31 

9645 

91  32  41 

9653 

W. 

57  43    9 

3630 

59  23  54 

3535 

61     4  32 

3530 

62  45     3 

9636 

Aldebaran 

W. 

27  59  17 

3766 

29  34  29 

3743 

31  10  12 

3735 

32  46  19 

9710 

Regulus 

E. 

54  13  11 

3477 

52  31  25 

3484 

50  49  49 

3491 

49     8  23 

9499 

Spica 

E. 

108  12  41 

3469 

106  30  44 

3476 

104  48  57 

3463 

103    7  19 

9489 

6 

Venus 

W. 

104  18  50 

3904 

105  51     4 

3919 

107  23    8 

3931 

108  55     0 

9930 

Jupiter 

W. 

99  50  58 

9591 

101  30     5 

3800 

103     9     0 

3607 

104  47  45 

3616 

a  Arietis 

w. 

71     5  35 

3568 

72  45  14 

3674 

74  24  44 

3583 

76     4    4 

9589 

Aldebaran 

w. 

40  50  27 

3877 

42  27  38 

3675 

44    4  51 

3676 

45  42    4 

3676 

Regulus 

E. 

40  43  55 

3688 

39     3  35 

3547 

37  23  27 

3556 

35  43  32 

3566 

XIV. 


FEBRUARY,    1857. 


33 


GREENWICH    MEAN   TIME. 

LUNAB  DISTANCEa 

r 

8tar>s  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XV*. 

of 

XVfflh. 

of 

XXP*. 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

Sun 

W. 

O        1        II 

91  59    5 

2855 

O        1        II 

93  36  45 

3060 

O         1        li 

95  14  19 

9664 

O        1       II 

96  51  47 

3689 

Mars 

W. 

60  58  30 

3067 

62  38  10 

3671 

64  17  45 

9676 

65  57  14 

3580 

a  Pegasi 

w. 

54  49     3 

3763 

56  24  21 

3748 

57  59  57 

9736 

59  35  49 

3736 

Venus 

w. 

47  21  42 

9684 

48  58  44 

3686 

50  35  40 

9699 

52  12  30 

3696 

Jupiter 

w. 

38  42  25 

3879 

40  26  30 

3884 

42  10  28 

9389 

43  54  21 

3898 

Aldebaran 

E. 

24  11  55 

3771 

22  36  49 

3845 

21     3  20 

9941 

19  31  53 

8069 

Saturn 

E. 

53  19  54 

3838 

51  34  43 

3389 

49  49  40 

9846 

48    4  46 

3368 

• 

Pollux 

E. 

65  55    4 

3831 

64     9  35 

3835 

62  24  12 

93*9 

60  38  55 

3884 

Regulua 

E. 

102  39  29 

3834 

100  54     5 

3338 

99    8  47 

9889 

97  23  34 

3887 

2 

Sun 

W. 

104  57  27 

3885 

106  34  14 

9700 

108  10  54 

9705 

109  47  27 

3710 

Mara 

W. 

74  13    2 

3804 

75  51  50 

9809 

77  30  31 

9816 

79    9    6 

3630 

a  Pegasi 

w. 

67  37  50 

3898 

69  14  35 

9698 

70  51  24 

3691 

72  28  16 

3689 

Venua 

w. 

60  15    3 

3739 

61  51  14 

3737 

63  27  18 

9739 

65    3  15 

3788 

Jupiter 
a  Arietis 

w. 

52  32    6 

3416 

54  15  19 

3430 

55  58  25 

9496 

57  41  23 

3481 

w. 

24    3  51 

3677 

25  43  17 

3666 

27  23  14 

9638 

29     3  34 

3596 

Saturu 

E. 

39  22  53 

3891 

37  39     5 

3400 

35  55  30 

9410 

34  12  10 

3433 

Pollux 

E. 

51  54  12 

3868 

50    9  37 

3868 

48  25    9 

9868 

46  40  49 

3878 

Regulus 

E. 

88  39  11 

3880 

86  54  39 

3866 

85  10  14 

9870 

83  25  56 

3876 

3 

Sun 

W. 

117  49  18 

3741 

119  24     4 

3747 

120  59  42 

9763 

122  35  12 

3760 

Mars 

w. 

87  20  11 

3646 

88  58     1 

9663 

90  35  44 

9659 

92  13  19 

3686 

a  Pegasi 

w. 

80  32  41 

3696 

82     9  28 

9698 

83  46  11 

9701 

85  22  49 

3706 

Venus 

w. 

73     1   11 

3766 

74  36  23 

9771 

76  11  29 

9776 

77  46  28 

3788     i 

Jupiter 

w. 

66  14  22 

3468 

67  56  35 

9404 

69  38  39 

9469 

71  20  36 

3476 

a  Arietis 

w. 

37  28  32 

3496 

39    9  52 

9494 

40  51  14 

9493 

42  32  37 

3494 

Saturn 

E. 

25  40    2 

3900 

23  58  49 

9639 

22  18    7 

3649 

20  38    2 

3688 

Pollux 

E. 

38     1     3 

3401 

36  17  30 

9408 

34  34     6 

9418 

32  50  50 

3419 

Regulus 

E. 

74  46  19 

340* 

73    2  47 

9407 

71  19  22 

3413 

69  36     6 

3419 

4 

Sun 

W. 

130  30  27 

3796 

132    5     1 

3609 

133  39  23 

3810 

135  13  41 

3818 

Mars 

W. 

100  19     8 

3696 

101  55  53 

9709 

103  32  29 

3710 

105    8  56 

3716 

a  Pegasi 

W. 

93  24  19 

3786 

95     0  11 

9744 

96  35  53 

9769 

98  11  24 

3761 

Venus 

W. 

85  39  15 

3816 

87  13  23 

9891 

88  47  23 

9838 

90  21  15 

3886 

Jupiter 

w. 

79  48  15 

3606 

81  29  20 

9613 

83  10  16 

9618 

84  51     4 

3636 

a  Arietis 

w. 

50  59    8 

3604 

52  40  16 

9507 

54  21   19 

9611 

56     2  17 

3616 

Aldebaran 

w. 

21  46  22 

3983 

23  18     0 

9875 

24  50  51 

9880 

26  24  40 

3793 

Pollux 

E. 

24  16  52 

3466 

22  34  35 

9468 

20  52  30 

9479 

19  10  38 

3483 

Regulus 
Spica 

E. 

61     1  52 

3460 

59  19  28 

9456 

57  37  13 

9469 

55  55     7 

3470 

E. 

115     2     1 

3448 

113  19  28 

9450 

111  37     4 

9455 

109  54  48 

3463 

5 

Mars 

W. 

113     8  46 

3769 

114  44   17 

9760 

116  19  38 

9768 

117  54  48 

3777 

a  Pegasi 

W. 

106     5  46 

9816 

107  39  53 

9699 

109  13  43 

9844 

110  47  14 

3861 

Venus 

W. 

98    8  12 

9878 

99  41     6 

3890 

101   13  50 

9887 

102  46  25 

3696 

Jupiter 
a  Arietis 

W. 

93  12  41 

9660 

94  52  31 

9667 

96  32  11 

9675 

98  11  40 

3684 

W. 

64  25  26 

9643 

66     5  41 

9548 

67  45  48 

9664 

69  25  46 

3661 

Aldebaran 

W. 

34  22  45 

3699 

35  59  26 

9690 

37  36  19 

9684 

39  13  20 

3680 

Regulus 

E. 

47  27     8 

3608 

45  46     3 

9514 

44     5     9 

952* 

42  24  26 

3680 

Spica 

E. 

101  25  51 

3497 

99  44  33 

9604 

98    3  25 

9519 

96  22  28 

3519 

6 

Venus 

W. 

110  26  41 

3989 

111  58  11 

9947 

113  29  30 

9956 

115    0  38 

3986 

Jupiter 

W. 

106  26  19 

9634 

108    4  41 

3683 

109  42  51 

9641 

111  20  50 

3660 

a  Arietis 

W. 

77  43  14 

3697 

79  22  13 

9606 

81     1     1 

9613 

82  39  38 

3631 

Aldebaran 

W. 

47  19  16 

3678 

48  56  26 

9681 

50  33  32 

9684 

52  10  34 

3687 

Regulus 

E. 

34     3  50 

3676 

32  24  21 

9686 

30  45    8 

9696 

29    6    6 

3607 

34 
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GREENWICH  MEAN  TIME. 

• 

LUNAB  DISTANCES. 

*4 

Btar'fNu 
and 

Noon. 

P.  L. 
of 

m*. 

P.L. 
of 

VP>. 

P.L. 
or 

IX>- 

P.U 

or 

Portion. 

DHL 

Biff. 

DHL 

wr. 

O         I        N 

O        I        » 

O       1       » 

O        1        If 

1 

6 

Spica 

E. 

94  41  41 

9527 

93     1    5 

9080 

91  20  40 

9649 

89  40  25 

9660     1 

7 

Jupiter 
a  Arietis 

W. 

113  58  37 

9069 

114  36  12 

9009 

116  13  34 

9878 

117  50  44 

9087 

W. 

84  18    4 

9690 

85  56  18 

9639 

87  34  20 

9648 

89  12  10 

9850 

Aldebaran 

w. 

53  47  31 

9099 

55  24  22 

9090 

57     1     7 

9702 

58  37  44 

9709 

Saturn 

w. 

23  10  45 

9096 

24  47  28 

9098 

26  24  10 

9098 

28    0  53 

9090 

Regulus 

E. 

27  27  20 

9518 

25  48  60 

9031 

24  10  37 

9043 

22  33  41 

9057 

Spica 

E. 

81  22    4 

9M3 

79  42  59 

9001 

78    4    6 

9611 

76  35  26 

9090 

8 

a  Arietis 

W. 

97  18  14 

2705 

98  54  47 

9710 

100  31     6 

9796 

102    7  11 

9780 

Aldebaran 

W. 

66  38  35 

2744 

68  14  16 

2763 

69  49  46 

9701 

71  25     5 

2769 

Saturn 

W. 

36    4  24 

9707 

37  40  54 

9715 

39  17  14 

9790 

40  53  25 

2798 

Pollux 

W. 

22  37  18 

9079 

24   14  26 

9088 

25  51  22 

9097 

97  28    6 

9700 

Spica 

E. 

68  15  15 

9508 

66  37  52 

9878 

65    0  42 

9o68 

63  23  46 

9098 

Antares 

E. 

114     8  56 

9007 

112  31  32 

9878 

110  54  22 

9887 

109  17  25 

9697 

9 

a  Arietis 

W. 

110    4    9 

2791 

111  38  49 

3809 

113  13  14 

9813 

114  47  25 

9895 

Aldebaran 

W. 

79  18  44 

9810 

80  52  51 

98-10 

82  26  45 

9835 

84    0  27 

9840 

Saturn 

W. 

48  51  58 

2708 

50  27    8 

9777 

52    9    6 

2785 

53  36  54 

9795 

Pollux 

W. 

35  28  43 

2764 

37     4  11 

2703 

38  39  27 

2773 

40  14  30 

9784 

Spica 

E. 

55  22  24 

2749 

53  46  49 

2700 

52  11  28 

9709 

50  36  20 

9779 

Antares 

E. 

101  16     2 

2748 

99  40  26 

2759 

98     5    4 

2709 

96  29  55 

9779 

10 

Aldebaran 

W. 

91  45  38 

2898 

93  18    0 

9908 

94  50    9 

9919 

96  22    4 

9999 

Saturn 

W. 

61  27  48 

9841 

63     1  23 

9851 

64  34  45 

9809 

66     7  53 

9871 

Pollux 

W. 

48    6  23 

2835 

49  40    6 

9845 

51  13  36 

9855 

52  46  53 

9805 

Spica 

E. 

42  44    6 

9832 

41   10  20 

2849 

39  36  47 

2859 

38     3  27 

9663 

Antares 

E. 

88  37  36 

2831 

87     3  49 

9849 

85  30  15 

9852 

83  56  54 

9889 

11 

Aldebaran 

W. 

103  58  21 

2982 

105  28  56 

9993 

106  59  18 

8008 

108  29  27 

8014 

Saturn 

W. 

73  50  34 

9918 

75  22  30 

2997 

76  54  15 

9935 

78  25  49 

9945 

Pollux 

W. 

60  30     7 

2913 

62    2    9 

9923 

63  33  59 

9939 

65    5  37 

9941 

Regulus 

W 

23  52    0 

9941 

25  23  27 

99-17 

26  54  46 

9954 

28  95  57 

9901 

Spica 

E. 

30  20    4 

2919 

28  48     1 

99-19 

27  16  10 

9931 

25  44  31 

9941 

Antares 

E. 

76  13  24 

9911 

74  41  19 

9991 

73    9  27 

2930 

71  97  46 

9989 

12 

Saturn 

W. 

86     0  52 

9988 

87  31  22 

9994 

89     1  42 

8009 

90  31  52 

8009 

Pollux 

W. 

72  41     1 

9983 

74  11  35 

9991 

75  41  59 

9998 

77  12  14 

8005 

Regulus 

W. 

35  59  39 

9995 

37  29  58 

3009 

39    0    8 

8009 

40  30    9 

8010 

Antares 

E. 

64     2     8 

9981 

62  31  32 

2989 

61     1     5 

9997 

59  30  48 

8004 

a  Aquile 

E. 

112  15  17 

8960 

111     2  58 

3949 

109  50  27 

8937 

108  37  45 

8998 

Sun 

E. 

139  56  19 

8382 

138  33  42 

8389 

137  11  13 

8890 

135  48  52 

8404 

13 

Saturn 

W. 

98    0  35 

8041 

99  29  57 

8047 

100  59  12 

805-2 

102  28  20 

8057 

Pollux 

W. 

84  41  21 

8037 

86  10  48 

8043 

87  40    8 

8047 

89    9  22 

8059 

Regulus 

W. 

47  58  21 

8044 

49  27  39 

8049 

50  66  51 

8054 

52  25  57 

8058 

Antares 

E. 

52     1  30 

8035 

50  32     1 

8040 

49     2  38 

8046 

47  33  21 

8061 

a  Aquile 

E. 

102  32  19 

3898 

101   18  57 

8894 

100    5  31 

8891 

98  52     2 

8888 

Sun 

E. 

128  58  58 

8483 

127  37  19 

8438 

126  15  46 

3443 

124  54  18 

8448 

14 

Saturn 

W. 

109  52  39 

8077 

111  21  17 

8079 

112  49  52 

808-2 

114  18  24 

8083 

Pollux 

w. 

96  34  18 

3009 

98    3     5 

8071 

99  31  50 

3073 

101     0  33 

8073 

Regulus 

w. 

59  50  16 

8078 

61  18  58 

8070 

63  47  37 

8078 

64  16  14 

8078 

Antares 

•E. 

40    8  15 

8007 

38  39  25 

8009 

37  10  38 

8071 

35  41  53 

8078 

a  Aquile 

E. 

92  44  13 

8880 

91  30  39 

8888 

90  17    7 

8889 

89     3  36 

8891 

i 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Star's  Name 

P.  L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVb- 

of 

XVOT*- 

of 

XXP». 

of 

Position. 

DHL 

Diff. 

Diff. 

Diff. 

O       1      u 

O       1       « 

O         1        N 

O         f        N 

6 

Spica 

E. 

88    0  21 

3650 

86  20  29 

3507 

84  40  49 

9070 

83     1  21 

9584 

7 

Jupiter 

W. 

119  27  41 

9090 

121     4  26 

9707 

122  40  57 

3710 

124  17  16 

3795 

a  Arietis 

W. 

90  49  49 

9000 

92  27  15 

9075 

94    4  28 

3080 

95  41  27 

9005 

Aldebaran 

W. 

60  14  12 

3710 

61  50  32 

3739 

63  26  43 

3799 

65     2  44 

9787 

Satarn 

W. 

29  37  36 

9007 

31  14  20 

9007 

32  51    4 

3008 

34  27  47 

3703 

Regulus 

E. 

20  55    4 

9078 

19  17  48 

9000 

17  40  55 

3710 

16    4  28 

3735 

Spica 

E. 

74  46  58 

9030 

73    8  43 

9080 

71  30  41 

3048 

69  52  51 

9066 

8 

a  Arietis 

W. 

103  43    3 

9747 

105  18  41 

9767 

106  54    5 

9700 

108  29  14 

3770 

Aldebaran 

W. 

73    0  13 

9773 

74  35     9 

9788 

76     9  53 

9707 

77  44  25 

9807 

Saturn 

W. 

42  29  28 

9735 

44     5  21 

3748 

45  41     4 

9751 

47  16  36 

3750 

Pollux 

W. 

29    4  38 

9710 

30  40  58 

3734 

32  17    6 

3784 

33  53     1 

3744 

Spica 

E. 

61  47    3 

3707 

60  10  32 

3717 

58  34  15 

3738 

56  58  12 

3780 

Antares 

E. 

107  40  41 

3707 

106     4  11 

3718 

104  27  55 

3796 

102  51  52 

3786 

9 

a  Arietis 

W. 

116  21  21 

9687 

117  55     1 

3848 

119  28  26 

3800 

121     1  36 

9873 

Aldebaran 

W. 

85  33  55 

9850 

87    7  10 

3800 

88  40  13 

3670 

90  13    2 

9867 

Saturn 

W. 

55  11  29 

9804 

56  45  52 

9813 

58  20    3 

3633 

59  54     1 

9881 

Pollux 

W. 

41  49  19 

9794 

43  23  55 

9805 

44  58  17 

3614 

46  32  26 

9635 

Spica 

E. 

49     1  25 

9701 

47  26  45 

9801 

45  52  19 

3611 

44  18    6 

9631 

Antares 

E. 

94  54  59 

3700 

93  20  18 

9801 

91  45  51 

3611 

90  11  37 

9831 

10 

Aldebaran 

W. 

97  53  46 

3080 

99  25  15 

9050 

100  56  30 

3001 

102  27  32 

9071 

Saturn 

W. 

67  40  49 

9880 

69  13  33 

3800 

70  46     5 

3808 

72  18  26 

9000 

Pollux 

W. 

54  19  57 

9875 

55  52  48 

3884 

57  25  27 

3604 

58  57  53 

3004 

Spica 

E. 

36  30  21 

9873 

34  57  28 

3888 

33  24  47 

3803 

31  52  19 

3008 

Antares 

E. 

82  23  47 

3873 

80  50  53 

3883 

79  18  11 

9801 

77  45  41 

9001- 

11 

Aldebaran 

W. 

109  59  23 

8033 

111  29     7 

8034 

112  58  37 

3044 

114  27  55 

8056 

Saturn 

w. 

79  57  11 

9054 

81  28  22 

9001 

82  59  22 

9070 

84  30  12 

9078 

Pollux 

w. 

66  37    4 

9050 

68    8  19 

9050 

69  39  23 

3007 

71  10  17 

9076 

Regulus 
Spica 

w 

29  56  59 

9008 

31  27  52 

9075 

32  58  36 

3081 

34  29  12 

9080 

E. 

24  13    4 

9050 

22  41  48 

9058 

21   10  43 

9006 

19  39  50 

9077 

Antares 

E. 

70    6  16 

2048 

68  34  58 

9057 

67     3  51 

9065 

65  32  54 

3073 

12 

Saturn 

W. 

92     1  53 

8017 

93  31  45 

8033 

95     1  29 

3020 

96  31     6 

8035 

Pollux 

W. 

78  42  20 

8013 

80  12  17 

8010 

81  42     6 

8036 

83  11  47 

8081 

Regulus 

W. 

42    0    2 

8033 

43  29  48 

8038 

44  59  26 

8034 

46  28  57 

8038 

Antares 

E. 

58    0  40 

8010 

56  30  40 

8018 

55     0  49 

80*24 

53  31     6 

3030 

a  Aquils 

E. 

107  24  54 

8030 

106  11  56 

8014 

104  58  50 

8907 

103  45  37 

8003 

Son 

E. 

134  26  39 

8400 

133     4  33 

8415 

131  42  34 

3433 

130  20  43 

8438 

13 

Saturn 

W. 

103  57  22 

8003 

105  26  18 

8000 

106  55     9 

8060 

108  23  56 

3073 

Pollux 

W. 

90  38  31 

8050 

92     7  35 

8000 

93  36  33 

8004 

95     5  27 

8000 

Regulus 

W. 

53  54  58 

8003 

55  23  54 

8000 

56  52  45 

8000 

58  21  32 

8071 

Antares 

E. 

46    4  11 

8055 

44  35     6 

8056 

43     6    5 

8061 

41  37     8 

8005 

a  Aquilee 

E. 

97  38  30 

8887 

96  24  57 

8860 

95  11  23 

8865 

93  57  48 

8885 

Sun 

E. 

123  32  56 

8453 

122  11  38 

8455 

120  50  24 

8450 

119  29  14 

8403 

14 

Saturn 

W. 

115  46  54 

8085 

117  15  22 

3068 

118  43  49 

8087 

120  12  15 

8086 

Pollux 

w. 

102  29  15 

8074 

103  57  55 

8075 

105  26  35 

8075 

106  55  15 

8076 

Regulus 

w. 

65  44  50 

8070 

67  It?  25 

8080 

68  41  59 

8070 

70  10  34 

8079 

Antares 

E. 

34  13  10 

8078 

32  44  27 

8077 

31   15  45 

8078 

29  47     3 

8078 

|  a  Aquils 

E. 

87  50    7 

8804 

86  36  41 

8807 

85  23  18 

8000 

84     9  58 

8004 

36 


FEBRUARY,    1857. 


XVII. 


GREENWICH   MEAN 

TIME. 

LUNAR  DISTANCES. 

Btar'i  Nam* 

P.L. 

P.L. 

P.L. 

P.I* 

and 

Noon. 

of 

EI*. 

of 

VI*.  . 

of 

IX*. 

or 

Position 

Diff. 

Diff. 

Diff. 

Diff. 

O        /        II 

O        1       II 

O         1        II 

o      i      ii 

14 

Sun 

E. 

118    8    8 

8404 

116  47    4 

8466 

115  26    2 

8468 

114    5    2 

8460 

15 

Pollux 

W. 

108  23  55 

9074 

109  52  36 

8078 

111  21  19 

8070 

112  50    5 

8088 

Regulus 

W. 

71  39    9 

8078 

73    7  46 

8076 

74  36  25 

8074 

76    5    6 

807a 

Spica 

W. 

17  36  13 

8075 

19    4  53 

8078 

20  33  35 

8071 

22    2  20 

8060 

Antares 

E. 

28  18  20 

S073 

26  49  36 

8070 

25  20  50 

8089 

23  52    3 

8067 

a  Aquila 

E. 

82  56  42 

8906 

81  43  30 

8914 

80  30  24 

8919 

79  17  23 

8994 

Sun 

E. 

107  20  10 

8467 

105  59     9 

8466 

104  38    6 

8468 

103  17     1 

8401 

16 

Regains 

W. 

83  29  29 

ao» 

84  58  37 

8047 

86  27  52 

8041 

87  57  14 

8084 

Spica 

W. 

29  27     6 

8048 

30  56  19 

8048 

32  25  39 

8087 

33  55    6 

8090 

a  Aquilae 

E. 

73  14     1 

8964 

72     1  46 

8974 

70  49  41 

8986 

69  37  48 

8000 

Sun 

E. 

96  30  36 

8488 

95    9    3 

8483 

93  47  23 

8436 

92  25  36 

8410 

17 

Regulus 

W. 

95  26  13 

3996 

96  56  31 

3967 

98  27    0 

3977 

99  57  41 

3967 

Spica 

W. 

41  24  31 

2991 

42  54  55 

3982 

44  25  30 

3978 

45  56  17 

3963 

a  Aquilss 

E. 

63  41  49 

4080 

62  31  28 

4108 

61  21  29 

4136 

60  11  52 

4169 

Sun 

E. 

85  34  30 

8876 

84  11  46 

8866 

82  48  51 

8866 

81  25  44 

S84A 

18 

Regulus 

W. 

107  34  27 

3911 

109     6  32 

3899 

110  38  52 

3886 

112  11  29 

3673 

Spica 

W. 

53  33  34 

3900 

55     5  46 

3898 

56  38  14 

3881 

58  10  57 

3868 

Sun 

E. 

74  26  48 

8388 

73    2  17 

8369 

71  37  29 

8366 

70  12  25 

8341 

19 

Spica 

W. 

65  59    2 

2795 

67  33  36 

9780 

69     8  30 

3766 

70  43  44 

9749 

Antares 

W. 

20     5  11 

3795 

21  39  45 

3780 

23  14  39 

3764 

24  49  54 

3749 

Sun 

E. 

63    2  40 

8168 

61  35  47 

8147 

60    8  34 

8139 

58  41     0 

8114 

90 

Spica 

W. 

78  45  13 

3667 

80  22  37 

9661 

82    0  23 

9684 

83  38  32 

9617 

Antares 

W. 

32  51  25 

3667 

34  28  49 

3660 

36     6  36 

3688 

37  44  46 

3616 

Son 

E. 

51  18     1 

8036 

49  48  20 

8008 

48  18  17 

9989 

46  47  51 

9973 

21 

Spica 

W. 

91  55     8 

3681 

93  35  38 

3614 

95  16  32 

3497 

96  57  49 

3480 

Antares 

W. 

46     1  22 

3681 

47  41  52 

9614 

49  22  46 

3497 

51     4    4 

3480 

Sun 

E. 

39  10    3 

3883 

37  37  21 

9864 

36     4  16 

3847 

34  30  49 

3881 

26 

Sun 

W. 

27  12  47 

3443 

28  55  22 

3441 

30  37  59 

3489 

32  20  38 

9489 

a  Arietis 

E. 

32     1  58 

3346 

30  14  38 

3364 

28  27  46 

3386 

26  41  26 

3817 

Aldebaran 

E. 

62  48  56 

3303 

61     0  32 

9306 

59  12  14 

3310 

57  24     2 

3316 

Saturn 

K. 

92  16  54 

3182 

90  26  43 

3183 

88  36  33 

3183 

86  46  23 

3184 

Pollux 

K. 

106     3    0 

3118 

104  12  28 

3118 

102  21  56 

9118 

100  31  25 

3130 

27 

Sun 

W. 

40  53  34 

3449 

42  35  59 

9464 

44  18  17 

3468 

46    0  29 

3468 

Mars 

W. 

15  54  12 

3869 

17  38  37 

3870 

19  22  55 

3876 

21     7     6 

3880 

Aldebaran 

E. 

48  25  33 

3368 

46  38  32 

3370 

44  51  49 

9384 

43     5  26 

3800 

Saturn 

E. 

77  36  27 

3161 

75  46  45 

3166 

73  57    9 

3160 

72    7  41 

3167 

Pollux 

E. 

91  19  39 

3184 

89  29  32 

3189 

87  39  32 

3144 

85  49  40 

3149 

28 

Sun 

W. 

54  29  29 

3496 

56  10  49 

3608 

57  51  59 

3613 

59  32  56 

3631 

Mars 

W. 

29  45  49 

3416 

31  29    3 

3438 

33  12    6 

3480 

34  54  58 

3438 

Jupiter 

W. 

22  28     3 

3368 

24  15     5 

3364 

26     1  57 

3373 

27  48  38 

3379 

Aldebaran 

E. 

34  20  11 

3410 

32  36  50 

3441 

30  54  14 

3479 

29  12  31 

3631 

Saturn 

E. 

63     2  50 

2303 

61  14  25 

3311 

59  26  14 

3330 

57  38  16 

3339 

Pollux 

E. 

76  42  32 

3181 

74  53  36 

3189 

73     4  52 

3197 

71  16  20 

3306 

Regulus 

E 

113  27  20 

3186 

111  38  31 

3198 

109  49  53 

3301 

108     1  27 

3909 
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GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES 

• 

r 

14 

Start  Name 

and 

Portion. 

Midnight. 

P.L. 

Of 

BUT. 

xv*. 

P.L. 
of 
Dtff. 

xvinh. 

P.L. 
of 
rar. 

xxp». 

P.L. 
of 
Diff. 

Sun 

E. 

O       1       u 

112  44    3 

5470 

O        1       II 

HI  23    5 

8470 

O       1       u 

110    2    7 

8470 

O        1        II 

108  41    9 

8460 

15 

Pollux 

W. 

114  18  54 

SOW 

115  47  46 

8063 

117  16  42 

8060 

118  45  42 

8056 

Regulus 
Spioa 

W. 

77  33  50 

8009 

79    2  38 

8066 

80  31  30 

8061 

82    0  27 

8057 

W. 

23  31     8 

SOW 

25    0    0 

8061 

26  28  57 

8067 

27  57  59 

8068 

Antares 

E. 

22  23  13 

S964 

20  54  19 

8061 

19  25  20 

8066 

17  56  17 

8053 

a  Aquilae 

E. 

78    4  28 

8981 

76  51  39 

8087 

75  38  58 

8946 

74  26  25 

8955 

Sum 

E. 

101  55  53 

8407 

100  34  41 

8464 

99  13  25 

8448 

97  52    3 

8444 

16 

Regulus 
Spica 

W. 

89  26  44 

8098 

90  56  22 

8031 

92  26    9 

8018 

93  56    6 

8005 

W. 

35  24  41 

8034 

36  54  24 

8017 

38  24  16 

8009 

89  54  18 

8000 

a  Aquilss 

E. 

68  26     7 

4019 

67  14  39 

4037 

66     3  26 

4048 

64  52  29 

4061 

Sum 

E. 

91     3  41 

8412 

89  41  38 

8404 

88  19  26 

8804 

86  57    3 

8386 

17 

Regulus 
Spica 

W. 

101  28  35 

39*7 

102  59  42 

9046 

104  31     3 

9986 

106    2  38 

3934 

W. 

47  27  17 

9054 

48  58  30 

9041 

50  29  57 

9980 

52     1  38 

3916 

a  Aquilss 

E. 

59     2  40 

4180 

57  53  55 

4911 

56  45  39 

4346 

55  37  56 

4386 

Sun 

E. 

80    2  25 

8388 

78  38  52 

8891 

77  15    5 

8800 

75  51     4 

8396 

18 

Regulus 

W. 

113  44  23 

9860 

115  17  34 

9846 

116  51     3 

9881 

118  24  51 

3817 

Spica 

w. 

59  43  57 

3861 

61   17  15 

9886 

62  50  53 

9836 

64  24  48 

3811 

Sun 

E. 

68  47    4 

8996 

67  21  26 

8911 

65  55  30 

8196 

64  29  15 

8179 

19 

Spica 

W. 

72  19  19 

9788 

73  55  15 

9716 

75  31  33 

9701 

77    8  12 

3684 

Antares 

W. 

26  25  29 

9738 

28     1  25 

9716 

29  37  43 

9700 

31   14  23 

3684 

Sun 

E. 

57  13     7 

8096 

55  44  53 

8078 

54  16  17 

8061 

52  47  20 

8048 

30 

Spica 

W. 

85  17    4 

9600 

86  56    0 

9688 

88  35  19 

9665 

90  15     2 

9648 

Antares 

W. 

39  23  19 

9600 

41    2  14 

9688 

42  41  33 

9666 

44  21   16 

3548 

Sun 

E. 

45  17     3 

9064 

43  45  52 

9086 

42  14  18 

3918 

40  42  22 

9900 

21 

Spica 

W. 

96  39  30 

9464 

100  21  34 

9447 

102    4    2 

9480 

103  46  54 

3416 

Antares 

W. 

52  45  46 

3468 

54  27  51 

3448 

56  10  18 

9481 

57  53     8 

3415 

Sun 

E. 

32  57    0 

9819 

31  22  49 

9796 

29  48  16 

9783 

28  13  24 

5767 

26 

Sun 

W. 

34    3  17 

9440 

35  45  55 

3441 

37  28  31 

3448 

39  11     4 

3446 

a  Arietis 

E. 

24  55  51 

9866 

23  11  11 

9897 

21  27  38 

9447 

19  45    4 

3504 

Aldebaran 

E. 

55  35  58 

9993 

53  48    3 

9380 

52    0  20 

9989 

50  12  50 

3347 

Saturn 

E. 

84  56  15 

9186 

83    6  10 

3130 

81  16  10 

9148 

79  26   16 

3146 

Pollux 

E. 

98  40  56 

9193 

96  50  30 

3134 

95    0    8 

9138 

93     9  51 

3131 

27 

Sun 

W. 

47  42  34 

9469 

49  24  31 

9476 

51     6  20 

9483 

52  47  59 

3489 

Mars 

W. 

22  51     9 

3897 

24  35     3 

3808 

26  18  48 

3899 

28    2  24 

3407 

Aldebaran 

E. 

41  19  27 

9818 

39  33  54 

9886 

37  48  47 

3857 

36     4  10 

3888 

Saturn 

E. 

70  18  23 

9178 

68  29  15 

9179 

66  40  16 

3186 

64  51  27 

3194 

Pollux 

E. 

83  59  56 

9166 

82  10  20 

9161 

80  20  54 

9168 

78  31  38 

3174 

28 

Sun 

W. 

61  13  40 

9680 

62  54  12 

3688 

64  34  32 

3547 

66  14  40 

3556 

Mars 

W. 

36  37  39 

3448 

38  20     6 

3467 

40    2  20 

3466 

41  44  21 

3475 

Jupiter 

W. 

29  35     8 

9386 

31  21  28 

9994 

33     7  37 

3803 

34  53  32 

3813 

Aldebaran 

E. 

27  31  44 

3660 

25  52     7 

3897 

24  13  49 

3700 

22  37     5 

3783 

Saturn 

E. 

55  50  32 

9389 

54     3     3 

9349 

52  15  49 

3360 

50  28  50 

3373 

Pollux 

E. 

69  28     0 

9314 

67  39  53 

9338 

65  51  59 

3381 

64    4  18 

3341 

Regulus 

E. 

106  13  13 

3317 

104  25  11 

3336 

102  37  22 

3335 

100  49  46 

9344 

38 
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AT  GREENWICH  APPARENT  NOON. 


i 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat. 
Sun. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

Sun. 
Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 
Sun. 
Mon. 
Tues. 

Wed. 


THE  SUN'S 


Appartnt 
Right 


h.     m.      8. 

22  49  31.83 
22  53  16.06 

22  56  59.83 

23  0  43.10 
23  4  25.89 
23  8  8.24 

23  11  50.16 
23  15  31.69 
23  19  12.84 

23  22  53.63 
23  26  34.07 
23  30  14.21 

23  33  54.07 
23  37  33.66 
23  41  13.02 

23  44  52.18 
23  48  31.14 
23  52  9.92 

23  55  48.53 

23  59  27.02 

0  3  5.40 

0  6  43.69 
0  10  21.91 
0  14  0.08 

0  17  38.20 
0  21  16.29 
0  24  54.36 

0  28  32.44 

0  32  10.54 

0  35  48.67 

0  39  26.86 

0  43     5.14 


DW.  for 
lhoor. 


9.856 
9.335 
9.814 

9.294 
9.275 
9.257 

9.240 
9.224 
9.208 

9.194 
9.181 
9.168 

9.157 
9.147 
9.137 

9.129 
9.121 
9.114 


9.108 

9. 

9.099 


103  S 


9.095 
9.092 
9.090 

9.089 
9.088 
9.087 

9.088 
9.089 
9.091 
9.094 

9.098 


Apparent 


7  28  58.6 
7  6  6.0 
6  43    7.5 

6  20  3.6 
5  56  54.7 
5  33  41.0 

5  10  23.0 
4  47  1.0 
4  23  35.4 

4  0  6.5 
3  36  34.8 
3  13     0.4 

2  49  23.9 
2  25  45.5 
2    2     5.6 

1  38  24.5 
1  14  42.6 
0  51     0.2 

0  27  17.6 
0     3  35.4 
N.  0  20    6.1 

0  43  46.7 

1  7  26.0 
1  31     3.5 

1  54  38.9 

2  18  11.6 

2  41  41.4 

3  5  8.0 
3  28  30.9 

3  51  49.8 

4  15     4.2 

N.  4  38  13.8 


Diftfor 
lhoor. 


57.06 
57.32 
57.56 

57.78 
57.98 
58.17 

58.34 
58.50 
58.64 

58.77 
58.89 
58.99 

59.07 
59.14 
59.20 

59.24 
59.27 
59.28 

59.28 
59.26 
59.23 

59.18 
59.11 
59.03 

58.93 
58.82 
58.69 

58.54 

58.38 
58.20 
58.01 

57.80 


diameter. 


6  10.24 

6  10.00 

6  9.76 

6  9.51 

6  9.26 

6  9.01 

6  8.76 

6  8.51 

6  8.25 

6  7.99 

6  7.73 

6  7.46 

6  7.19 

6  6.92 

6  6.65 

6  6.37 

6  6.09 

6  5.81 

6  5.53 

6  5.25 

6  4.97 

6  4.69 

6  4.41 

6  4.13 

6  3.85 

6  3.58 

6  3.30 

6  3.03 

6  2.76 

6  2.49 

6  2.21 

16  1.93 


Sidereal 


of  the 
Semi- 


paining 

the 
Merid- 


65.41 

65.34 
65.27 

65.20 
65.14 
65.08 

65.02 
64.96 
64.91 

64.86 
64.81 
64.77 

64.73 
64.69 
64.65 

64.61 
64.58 
64.56 

64.54 
64.52 
64.50 

64.49 
64.48 
64.47 

64.46 
64.45 
64.45 

64.46 
64.47 
64.48 
64.49 

64.51 


Equation  of 

Time, 

tob* 

added  to 

Appartnt 

Time. 


12  33.10 
12  20.84 
12     8.08 

11  54.83 
11  41.11 
11  26.94 

11  12.35 
10  57.37 
10  42.00 

10  26.27 

10  10.21 

9  53.84 

9  37.19 
9  20.28 
9     3.14 

8  45.78 
8  28.23 
8  10.51 

7  52.62 
7  34.60 
7  16.47 

6  58.27 
6  40.00 
6  21.66 

6    3.28 

5  44.86 
5  26.42 

5  799 
4  49.59 
4  31.23 
4  12.91 

3  54.67 


Dili,  for 
lhoor. 


s. 

0.500 
0.521 
0.542 

0.562 
0.581 
0.599 

0.616 
0.632 
0.648 

0.662  | 
0.676  j 

0.688 

i 

0.699| 
0.709  i 
0.719  ! 
i 
0.727] 
0.735  I 
0.742  ] 

0.748 
0.753 
0.757 

0.761 
0764 
0.766 

0.768 
0.769  I 
0.769 

0.768 
0.767 
0.765 
0.762 


0.758 


I 


Non. — Mean  Time  of  the  Semidlameter  passing  may  be  found  by  subtracting  Os.18  from  the  Sidereal  Time. 
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AT  GREENWICH  MEAN 

NOON. 

THE  SUN'S 

i 

i 

i 

3 

Equation  of 
Time, 
to  be 
subtracted 
from 
Mian 
Time. 

DUL  for 
lhour. 

8Id«real 
Time. 

Apparent 
Bight  Ascenakm. 

DUE.  for 
lhoor. 

Apparent 
Declination. 

DHL  for 
1  hoar. 

Sun. 
Mod. 
Tues. 

1 
2 
3 

h.     m.      s. 

22  49  29.85 
22  53  14.14 
22  56  57.94 

s. 

9.356 
9.335 
9.814 

O       |          n 

S.  7  29  10.5 
7    6  17.8 
6  43  19.2 

ii 
57.06 
57.32 
57.56 

12  33.20 
12  20.94 
12    8.18 

6. 

0.500 
0.521 
0.542 

h.     m.      •. 

22  36  56.65 
22  40  53.20 
22  44  49.76 

Wed. 
Thur. 
Fri. 

4 
5 
6 

23    0  41.25 
23    4  24.08 
23    8    6.47 

9.294 
9.275 
9.257 

6  20  15.1 
5  57    6.0 
5  33  52.1 

57.78 
57.98 
58.17 

11  54.94 
11  41.22 
11  27.05 

0.562 
0.581 
0.599 

22  48  46.31 
22  52  42.86 
22  56  39.42 

Sat 
Sun. 
Mon. 

7 
8 
9 

23  11  48.43 
23  15  30.00 
23  19  11.18 

9.240 
9.224 
9.208 

5  10  33.9 
4  47  11.7 
4  23  45.9 

58.34 
58.50 
58.64 

11  12.46 
10  57.48 
10  42.11 

0.616 
0.632 
0.648 

23    0  35.97 
23    4  32.52 
23    8  29.07 

m 

10 
11 
12 

23  22  52.02 
23  26  32.51 
23  30  12.70 

9.194 
9.181 
9.168 

4    0  16.8 
3  36  44.8 
3  13  10.2 

58.77 
58.89 
58.99 

10  26.39 

10  10.33 

9  53.96 

0.662 
0.676 
0.688 

23  12  25.63 
23  16  22.18 
23  20  18.74 

Fri. 
Sat. 
Sun. 

13 
14 
15 

23  33  52.61 
23  37  32.25 
23  41  11.65 

9.157 
9.147 
9.137 

2  49  33.5 
2  25  54.8 
2    2  14.6 

59.07 
59.14 
59.20 

9  37.31 
9  20.40 
9    3.25 

0.699 
0.709 
0.719 

23  24  15.30 
23  28  11.85 
23  32     8.40 

Mod. 

Tues. 

Wed. 

16 
17 
18 

23  44  50.85 
23  48  29.85 
23  52    8.67 

9.129 
9.121 
9.114 

1  38  33.2 
1  14  51.0 
0  51     8.3 

59.24 
59.27 
59.28 

8  45.89 
8  28.34 
8  10.61 

0.727 
0.735 
0.742 

23  36    4.96 
23  40     1.51 
23  43  58.06 

Thur. 

Fri. 

Sat. 

19 
20 
21 

23  55  47.33 

23  59  25.87 

0    3    4.30 

9.108 
9.103 
9.099 

0  27  25.4 
S.  0    3  42.9 
N.  0  19  58.9 

59.28 
59.26 
59.28 

7  52.71 
7  34.69 
7  16.57 

0.748 
0.753 
0.757 

23  47  54.62 
23  51  51.18 
23  55*47.73 

Sun. 
Mon. 
Tues. 

22 
23 
24 

0  06  42.64 
0  10  20.91 
0  13  59.12 

9.095 
9.092 
9.090 

0  43  39.8 

1  7  19.4 
1  30  57.2 

59.18 
59.11 
59.03 

6  58.36 
6  40.08 
6  21.74 

0.761 
0.764 
0.766 

23  59  44.28 
0     3  40.83 
0    7  37.38 

Wed. 
Thur. 
Fri. 

25 
26 
27 

0  17  37.29 
0  21  15.42 
0  24  53.53 

9.089 
9.088 
9.087 

1  54  32.9 

2  18     6.0 
2  41  36.1 

58.93 
58.82 
58.69 

6    3.35 
5  44.93 
5  26.48 

0.768 
0.769 
0.769 

0  11  33.94 
0  15  30.49 
0  19  27.05 

Sat 
Sun. 
Mon. 
Tues. 

28 
29 
30 
31 

0  28  31.65 
0  32    9.80 
0  35  47.99 
0  39  26.22 

9.088 
9.089 
9.091 
9.094 

3    5    3.0 
3  28  26.2 

3  51  45.4 

4  15    0.1 

58.54 
58.38 
58.20 
58.01 

5    8.05 
4  49.65 
4  31.28 
4  12.96 

0.768 
0.787 
0.765 
0.762 

0  23  23.60 
0  27  20.15 
0  31  16.71 
0  35  13.26 

Wed. 

32 

0  43    4.54 

9.098 

N.  4  38  10.0 

57.80 

3  54.72 

0.758 

0  39    9.82 

» 

for*. — The  SwnWtoiM 

irterforMe 

an  Noon  may  be  assumed  the  i 

tame  ai  that  for 

Apparent 

Noon. 
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III. 


AT  GREENWICH  MEAN  NOON. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 
$ 


60 
61 
62 

63 
64 
65 

66 
67 
68 


70 
71 

72 
73 

74 

75 
76 

77 

78 

79 

•80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
90 

91 


THE  SUN'S 


Tnu  LONGITUM. 


o    I    n 

340  54  9.9 

341  54  18.3 

342  54  24.6 

343  54  28.8 

344  54  30.8 

345  54  30.6 

346  54  28.3 

347  54  23.9 

348  54  17.4 

349  54  8.9 

350  53  58.4 

351  53  46.0 

352  53  31.7 

353  53  15.6 

354  52  57.6 

355  52  38.0 

356  52  16.7 

357  51  53.6 

358  51  28.8 

359  51  2.1 

0  50  33.6 

1  50  3.4 

2  49  31.4 

3  48  57.5 

4  48  21.6 

5  47  43.6 

6  47  3.4 

7  46  21.2 

8  45  36.8 

9  44  50.1 

10  44  1.0 

11  43  9.5 


54  3.0 
54  11.3 
54  17.5 

54  21.6 
54  23.5 
54  23.2 

54  20.8 
54  16.3 
54  9.7 

54  1.1 
53  50.4 
53  37.9 

53  23.4 
53  7.2 
52  49.1 

52  29.4 
52  8.0 

51  44.8 

51  19.8 
50  53.0 
50  24.4 

49  54.1 
49  22  0 
48  48.0 

48  12.0 
47  33.9 
46  53.6 

46  11.3 
45  26.7 
44  39.9 
43  50.7 

42  59.0 


DUtfbr 
Incur. 


LATITUDE. 


50.39 
50.31 
50.22 

50.13 
50.04 
49.95 

49.86 
49.77 
49.68 

49.60 
49.52 
49.44 

49.36 
49.29 
49.22 

49.15 
49.08 
49.00 

48.93 

48.85 
48.78 

48.71 
48.63 
48.55 

48.46 
48.37 
48.28 

48.19 
48.10 
48.00 
47.90 

147.81 


+<J.28 
0.38 

0.45 

0.49 
0.50 
0.49 

0.44 
0.36 
0.26 

0.14 
-4-0.01 
—0.12 

0.25 
0.39 
0.50 

0.59 
0.65 
0.70 

0.70 
0.68 
0.64 

0.55 
0.46 
0.34 

0.21 
—0.09 
-1-0.04 

0.15 
0.25 
0.33 
0.37 

4-0.39 


Logarithm 

of  the 

Radio*  Vector 

of  the 


9.9962978 
.9964054 
.9965139 

.9966235 
.9967342 
.9968461 

.9969592 
.9970734 
.9971891 

.9973062 
.9974247 
.9975446 

.9976655 
.9977876 
.9979108 

.9980349 
.9981596 
.9982849 

.9984107 
.9985367 
.9986629 

.9987889 
.9989147 
.9990403 

.9991657 
.9992906 
.9994151 

.9995390 

.9996626 

.9997858 

9.9999084 

0.0000308 


Diff.  for 
1  hoar. 


44.7 
45.0 
45.4 

45.9 
46.4 
46.9 

47.4 
47.9 

48.5 

49.1 
49.7 
50.2 

50.6 
51.1 
51.5 

51.8 
62.1 
52.3 

52.5 
52.5 
52.5 

52.5 
52.4 
52.3 

52.2 
52.0 
51.8 

51.6 
51.4 
51.2 
51.1 

51.0 


of 
SldmlOh. 


h.     m.     •. 

1  22  49.74 
1  18  53.84 
1  14  57.93 

1  11  2.02 
1  7  6.11 
1  3  10.20 

0  59  14.30 
0  55  18.40 
0  51  22.49 

0  47  26.58 
0  43  30.67 
0  39  34.76 

0  35  38.85 
0  31  42  94  i 
0  27  47.03 

0  23  51.12 
0  19  55.22 
0  15  59.31 

0  12  3.40 
0  8  7.49 
0    4  11.58 


15.CS 
19  78 


CO         0 
JO        56 

23  52  23.87 
23  48  27.96 

23  44  32.05 
23  40  36.15  | 
23  36  40.24 

23  32  44.33 
23  28  48.42 
23  24  52.51 
23  20  56.61 

23  17  0.70 


Noti.— k  oorrospondf  to  the  true  equinox  of  the  date,  k'  to  the  mean  equinox  of  Jan.  Od. 


IV. 
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GREENWICH 

MEAN  TIME. 

1 

3 

* 

1 

2 
3 

THE 

MOON'S 

8EMIDIAMBTER. 

HORIZONTAL  PARALLAX. 

MERIDIAN  PASSAGE 

AGB. 

Noon. 

Midnight. 

Noon. 

Diff.for 
lhonr. 

Midnight. 

DULfor 
lhonr. 

DULfor 
lhonr. 

id  15.9 
16    7.4 
15  58.1 

id  ii.8 

16    2.8 
15  53.3 

59  35.2 
59     4.0 
58  29.8 

-1.18 
1.37 
1.45 

59'  20".l 
58  47.2 
58  12.3 

11 
-1.29 
1.42 
1.46 

h.    m. 

4  34.4 

5  32.1 

6  31.9 

m. 
2.34 
2.45 
2.50 

d. 

5.0 

6.0 

•     7.0 

4 
5 
6 

15  48.6 
15  39.3 
15  30.4 

15  43.9 
15  34.8 
15  26.2 

57  54.8 
57  20.7 
56  48.1 

1.45 
1.40 
1.32 

57  37.6 
57    4.1 
56  32.5 

1.43 
1.36 
1.28 

7  32.2 

8  30.4 

9  25.1 

2.46 
2.35 
2.19 

8.0 

9.0 

10.0 

7 
8 
9 

15  22.1 
15  14.2 
15    7.0 

15  18.1 
15  10.5 
15    3.7 

56  17.4 
55  48.8 
55  22.4 

1.24 
1.15 

1.05 

56    2.8 
55  35.3 
55  10.1 

1.19 
1.10 
0.99 

10  15.6 

11  2.0 
11  45.1 

2.02 
1.87 
1.75 

11.0 
12.0 
13.0 

10 
11 
12 

15    0.6 
14  55.0 
14  50.5 

14  57.7 
14  52.6 
14  48.7 

54  58.6 
54  38.0 
54  21.4 

0.93 
0.78 
0.59 

54  47.9 
54  29.1 
54  14.9 

0.86 
0.69 
0.48 

12  26.0 

13  5.7 
13  45.4 

1.68 
1.65 
1.67 

14.0 
15.0 
16.0 

13 
14 
15 

14  47.3 
14  45.8 
14  46.6 

14  46.3 
14  45.9 
14  47.8 

54    9.8 
54    4.6 
54    7.0 

0.36 
-0.06 
+0.28 

54    6.3 
54    4.8 
54  11.4 

-0.22 

+0.10 

0.46 

14  26.0 

15  8.4 
15  53.5 

1.73 
1.82 
1.95 

17.0 
18.0 
19.0 

16 
17 
18 

14  49.6 

14  55.1 

15  3.3 

14  52.0 

14  58.9 

15  8.3 

54  18.1 

54  38.4 

55  8.5 

0.65 
1.05 
1.45 

54  27.1 

54  52.3 

55  27.1 

0.85 
1.25 
1.65 

16  41.8 

17  33.2 

18  27.1 

2.0S 
2.19 
2.27 

20.0 
21.0 
22.0 

19 
20 
21 

15  14.1 
15  27.1 
15  41.8 

15  20.3 
15  34.3 
15  49.5 

55  48.0 

56  35.9 

57  29.9 

1.83 
2.14 
2.33 

56  11.0 

57  2.3 

57  58.2 

2.00 
2.25 
2.37 

19  22.3 

20  17.4 

21  11.3 

2.30 
2.27 
2.21 

23.0 
24.0 
25.0 

22 
23 
24 

15  57.3 

16  12.2 
16  25.1 

16    4.9 
16  19.0 
16  30.4 

58  26.7 

59  21.5 

60  9.0 

2.35 
2.16 
1.74 

58  54.7 

59  46.5 

60  28.2 

2.28 
1.98 
1.45 

22     3.4 

22  54.2 

23  44.3 

2.15 
2.10 
2.10 

26.0 
27.0 
28.0 

25 
26 
27 

16  34.6 
16  39.6 
16  39.6 

16  37.7 
16  40.2 
16  37.7 

60  43.8 

61  2.1 
61    2.0 

1.12 

+0.38 
-0.88 

60  55.2 

61  4.3 
60  55.2 

+0.76 

0.00 

-0.73 

6 

0  35.0 

1  27.6 

2.15 
2.25 

29.0 
0.6 
1.6 

28 
29 
30 
31 

16  34.7 
16  26.1 
16  14.7 
16     1.7 

16  30.5 
16  20.7 
16    8.3 
15  55.1 

60  44.4 
60  12.3 
59  30.3 
58  43.0 

1.05 
1.57 
1.88 
2.01 

60  29.9 
59  52.2 
59    7.0 

58  18.7 

1.34 
1.75 
1.97 
2.01 

2  23.0 

3  21.8 

4  23.2 

5  25.2 

2.38 
2.50 
2.57 
2.55 

2.6 
3.6 
4.6 
5.6 

32 

15  48.6 

15  42.2 

57  54.7 

-1.98 

57  31.3 

-1.92 

6  25.3 

2.43 

6.6 
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GREENWICH 

MEAN    TIME. 

THE  MOON'S    RIGHT  ASCENSION  AND   DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  Ascension 

Diff. 
forlm. 

Declination. 

Diff 
forlm. 

SUNDAY   1. 

TUESDAY  3. 

h.    m.    s. 

8. 

O        J        J 

H 

h.    m.    s. 

s. 

O        1       « 

H 

0 

3     1     2.46 

2.3964 

NJ20  49  10.5 

12449 

0 

5    0  57.32 

2.6731 

N57  44  22.0 

4454 

1 

3    3  26.39 

2.4012 

21     1  27.5 

12.216 

1 

5    3  31.75 

24746 

27  48  49.8 

4472 

2 

3     5  50.61 

2.4060 

21  13  36.4 

12.079 

2 

5    6    6.26 

24768 

27  53    6.7 

4.190 

3 

3     8  15.11 

2.4109 

21  25  37.0 

11.941 

3 

5     8  40  85 

24770 

27  57  12.6 

4407 

4 

3  10  39.90 

2.4146 

21  37  29.3 

11.802 

4 

5  11   15.50 

24780 

28     1     7.5 

3423 

5 

#  3  13     4.98 

2.4204 

21  49  13.3 

11.66* 

5 

5  13  50.21 

24789 

28    4  51.3 

8.689 

6 

3  15  30.35 

2.4252 

22     0  48.8 

11.521 

6 

5  16  24.97 

24797 

28    8  24.1 

3455 

7 

3  17  56.00 

2.4299 

22  12  15.8 

11.378 

7 

5  18  59.77 

2.5802 

28  11  45.9 

3.271 

8 

3  20  21.94 

2.4346 

22  23  34.2 

11.234 

8 

5  21  34.60 

2.5807 

28  14  56.6 

8467 

9 

3  22  48.16 

2.4893 

22  34  43.9 

11.088 

9 

5  24     9.45 

24610 

28  17  56.3 

240* 

10 

3  25  14.66 

2.4140 

22  45  44.8 

10.941 

10 

5  26  44.32 

2.581* 

28  20  44.9 

2.718 

11 

3  27  41.44 

2.4486 

22  56  36.8 

10.792 

11 

5  29  19.19 

2.5812 

28  23  22.5 

2434 

12 

3  30    8.50 

2.453* 

23     7  19.8 

10.642 

12 

5  31  54.06 

24810 

28  25  49.0 

2449 

13 

3  32  35.83 

2.4578 

23  17  53.8 

10.492 

13 

5  34  28.92 

2.5808 

28  28    4.4 

2.164 

14 

3  35    3.44 

2.4624 

23  28  18.8 

10.340 

14 

5  37    3.76 

2.5806 

28  30    8.8 

1.980 

15 

3  37  31.32 

2.4669 

23  38  34  6 

10.186 

15 

5  39  38.58 

2.6799 

28  32    2.1 

1.796 

16 

3  39  59.47 

2-4713 

23  48  41.1 

10.031 

16 

5  42  13.36 

2479* 

28  33  44.3 

1412 

17 

3  42  27.88 

2.4757 

23  58  38.3 

9.875 

17 

5  44  48.09 

2  5784 

28  35  15.5 

1428 

18 

3  44  56.55 

2.4801 

24     8  26.1 

9.717 

18 

5  47  22.77 

24774 

28  36  35.7 

1.245 

19 

3  47  25.48 

2.4814 

24   18    4.4 

9458 

19 

5  49  57.39 

24763 

28  37  44.9 

1461 

20 

3  49  54.67 

2.4887 

24  27  33.1 

9.399 

20 

5  52  31  93 

2.5750 

28  38  43.0 

0.877 

21 

3  52  24.12 

2.4929 

24  36  52.3 

9.239 

21 

5  55     6.39 

2-6736 

28  39  30.1 

0494 

22 

3  54  53.82 

2.4970 

24  46     1.8 

9.077 

22 

5  57  40.76 

24720 

28  40    6.2 

0410 

23 

3  57  23.76 
MC 

2.5010 

>NDA^ 

N.24  55     1.5 

r  2. 

8.913 

23 

6    0  15.03 
WED 

24703 

NESD. 

N.28  40  31.4 
AY  4. 

0428 

0 

3  59  53.94 

2.5050 

N.25    3  51.4 

8.749 

0 

6    2  49.20 

2.6686 

N.28  40  45.6 

0.146 

1 

4    2  24.36 

2.5090 

25  12  31.4 

8.584 

1 

6     5  23.26 

24667 

28  40  48.9 

0.036 

2 

4    4  55.02 

2.5128 

25  21     1.5 

8.416 

2 

6    7  57.20 

24645 

28  40  41.3 

0.217 

3 

4     7  25.90 

2.5165 

25  29  21.6 

8.251 

3 

6  10  31.00 

2462* 

28  40  22.8 

0498 

4 

4     9  57.00 

2.6-202 

25  37  31.6 

8.088 

4 

6  13     4.66 

2.5597 

28  39  53.5 

0478 

5 

4  12  28.32 

2.5238 

25  45  31.5 

7.914 

5 

6  15  38.17 

24672 

28  39  13.4 

0.758 

6 

4  14  59.86 

2.5274 

25  53  21.3 

7.744 

6 

6  18  11.53 

2.6545 

28  38  22.5 

0437 

7 

4  17  31.61 

2.5308 

26     1     0.8 

7.573 

7 

6  20  44.72 

24517 

28  37  20.9 

1.116 

8 

4  20    3.56 

2.5341 

26    8  30.0 

7.401 

8 

6  23  17.74 

24488 

28  36    8.5 

1.295 

9 

4  22  35.70 

24378 

26  15  48.9 

7.229 

9 

6  25  50.58 

2.5457 

28  34  45.5 

1472 

10 

4  25     8.04 

2.6405 

26  22  57.5 

7.056 

10 

6  28  23.23 

2.5425 

28  33  11.9 

1449 

11 

4  27  40.56 

2.5435 

26  29  55.6 

6881 

11 

6  30  55.68 

2.5391 

28  31  27.7 

1425 

12 

4  30  13.26 

2.5464 

26  36  43.2 

6.706 

12 

6  33  27.92 

2.5856 

28  29  32.9 

2401 

13 

4  32  46.13 

2.5492 

26  43  20.3 

6430 

13 

6  35  59.95 

24320 

28  27  27.6 

2.176 

14 

4  35  19.17 

2.5520 

26  49  46.8 

6.353 

14 

6  $8  31.76 

24*83 

28  25  11.8 

2450 

15 

4  37  52.37 

24547 

26  56     2.7 

6.176 

15 

6  41     3.35 

2.6*45 

28  22  45.6 

2423 

16 

4  40  25.73 

2.557* 

27    2     7.9 

5.997 

16 

6  43  34.70 

24205 

28  20    9.1 

2494 

17 

4  42  59.24 

2.5596 

27    8     2.4 

5.819 

17 

6  46     5.81 

24164 

28  17  22.3 

2465 

18 

4  45  32.89 

2.5619 

27  13  46.2 

5410 

18 

6  48  36.67 

24121 

28  14  25.3 

3435 

19 

4  48    6.67 

2.5640 

27  19  19.2 

6.461 

19 

6  51     7.27 

24078 

28  11  18.1 

8.205 

20 

4  50  40.57 

2.5660 

27  24  41.5 

6.262 

20 

6  53  37.61 

2.5034 

28    8    0.7 

3.874 

21 

4  53  14.59 

2.5680 

27  29  53.0 

5.101 

21 

6  56  *  7.68 

2.4988 

28    4  33.2 

8441 

22 

4  55  48.73 

2.6699 

27  34  53.6 

4.919 

22 

6  58  37.47 

24941 

28    0  55.7 

8.707 

23 

4  58  22.98 

2.6716 

27  39  43.3 

4.737 

23 

7     1     6.97 

2.4893 

27  57    8.3 

3.872 

24 

5    0  57.32 

2.5781 

N.27  44  22.0 

4.554 

24 

7    3  36.19 

2.4845 

N.27  53  11.0 

4437 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoanurion. 

DUE. 
forlm. 

Declination. 

Diff. 
tor  lm. 

Sour. 

Bight  Ajcentlon. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  lm. 

THI 

JBSDA 

lY  5. 

SATURDAY  7. 

h.    m.    0. 

1. 

O         1         M 

u 

h.    m.    i. 

i. 

O        f        « 

w 

0 

7     3  36.19 

94846 

N.27  53  11.0 

4437 

0 

8  55  53.82 

2.1802 

N.21  52  48.5 

10464 

1 

7    6     5.11 

3.4796 

27  49    3.8 

4.909 

1 

8  58    4.43 

2.1734 

21  42  17.6 

10.665 

2 

7    8  33.73 

9.4744 

27  44  46.8 

4466 

2 

9    0  14.63 

2.1667 

21  31  40.7 

10.663 

3 

7  11     2.04 

2.4693 

27  40  20.0 

4.696 

3 

9    2  24.43 

3.1600 

21  20  58.0 

10.760 

4 

7  13  30.04 

3.4640 

27  35  43.6 

4486 

4 

9    4  33.83 

3.1633 

21  10    9.5 

10466 

5 

7  15  57.72 

34686 

27  30  57.7 

4445 

5 

9    6  42.83 

2.1467 

20  59  15.3 

10451 

6 

7  18  25.07 

9.4681 

27  26    2.3 

6403 

6 

9    8  51.43 

3.1401 

20  48  15.4 

11.044 

7 

7  20  52.09 

2.4476 

27  20  57.4 

6.160 

7 

9  10  59.64 

3.1335 

20  37  10.0 

11.136 

8 

7  23  18.78 

34420 

27  15  43.1 

6416 

8 

9  13     7.45 

3.1969 

20  25  59.1 

11.926 

9 

7  25  45.13 

2.4969 

27  10  19.5 

5.470 

9 

9  15  14.87 

3.1304 

20  14  42.8 

11416 

10 

7  28  11.13 

2*4304 

27    4  46.7 

5.693 

10 

9  17  21.90 

3.1139 

20    3  21.2 

11403 

11 

7  30  36.78 

9.4946 

26  59    4.7 

6.776 

11 

9  19  28.54 

3.1075 

19  51  54.4 

11489 

12 

7  33     2  08 

9.4188 

26  53  13.6 

6497 

12 

9  21  34.80 

3.1011 

19  40  22.5 

11.674 

13 

7  35  27.03 

9.4128 

26  47  13.5 

6.077 

13 

9  23  40.67 

3.0947 

19  28  45.5 

11.668 

14 

7  37  51.62 

34067 

26  41     4.4 

6.995 

14 

9  25  46.16 

24884 

19  17    3.5 

11.741 

15 

7  40  15.84 

2.4006 

26  34  46.5 

6479 

15 

9  27  51.27 

24691 

19     5  16.6 

11422 

16 

7  42  39.69 

24944 

26  28  19.8 

6.517 

16 

9  29  56.01 

94759 

18  53  24.9 

11401 

17 

7  45     3.16 

94861 

26  21  44.4 

6.662 

17 

9  32    0.38 

94697 

18  41  28.5 

11479 

18 

7  47  26.26 

2.3818 

26  15    0.3 

6406 

18 

9  34     4.38 

9.0635 

18  29  27.4 

19456 

19 

7  49  48.98 

94754 

26    8    7.7 

6.947 

19 

9  36     8.01 

9.0574 

18  17  21.7 

19.189 

20 

7  52  11.31 

94690 

26     1     66 

7488 

20 

9  38  11.27 

2.0513 

18    5  11.5 

19.207 

21 

7  54  33.26 

94696 

25  53  57.1 

7.997 

21 

9  40  14.17 

24453 

17  52  56.9 

12.380 

22 

7  56  54.82 

94661 

25  46  39.3 

7466 

22 

9  42  16.71 

2.0393 

17  40  37.9 

13453 

23 

7  59  15.99 
FI 

9.8496 

UDAY 

N.25  39  13.3 
6. 

7409 

23 

9  44  18.89 

su 

24334 

NDAY 

N.17  28  14.7 

8. 

12429 

0 

8     1  36.77 

94480 

N.25  31  39.1 

7437 

0 

9  46  20.72 

24275 

N.17  15  47.3 

12.499 

1 

8    3  57.16 

9.8364 

25  23  56.8 

7.771 

1 

9  48  22.20 

2.0217 

17    3  15.7 

12461 

2 

8    6  17.14 

94397 

25  16    6.5 

7.904 

2 

9  50  23.33 

24169 

16  50  40.0 

13.697 

3 

8    8  36.72 

94930 

25    8    8.3 

8.085 

3 

9  52  24.11 

2.0102 

16  38    0.4 

19.699 

4 

8  10  55.90 

94163 

25    0    2.3 

8.164 

4 

9  54  24.55 

2.0046 

16  25  17.0 

19.766 

5 

8  13  14.68 

94096 

24  51  48.6 

8.999 

5 

9  56  24.66 

1.9991 

16  12  29.8 

19.818 

6 

8  15  33.05 

94098 

24  43  27.2 

8.419 

6 

9  58  24.44 

14936 

15  59  38.8 

19.880 

7 

8  17  51.02 

9.9960 

24  34  58.3 

8444 

7 

10    0  23.89 

1.9681 

15  46  44.0 

19.941 

8 

8  20     8.58 

2.9893 

24  26  21.9 

8.669 

8 

10    2  23.01 

1.9896 

15  33  45.6 

18400 

9 

8  22  25.73 

2.2894 

24  17  38.0 

8.799 

9 

10    4  21.80 

1.9772 

15  20  43.8 

18468 

10 

8  24  42.47 

9.2756 

24    8  46.8 

8.913 

10 

10    6  20.28 

1.9719 

15    7  38.6 

18.116 

11 

8  26  58.80 

9.9688 

23  59  48.4 

9.033 

11 

10    8  18.44 

1.9666 

14  54  30.0 

13.171 

12 

8  29  14.72 

9.3690 

23  50  42.8 

9.151 

12 

10  10  16.28 

14614 

14  41  18.1 

18.998 

13 

8  31  30.23 

3.9569 

23  41  30.2 

9.968 

13 

10  12  13  81 

1.9563 

14  28    2.9 

13.980 

14 

8  33  45.34 

9.3484 

23  32  10.6 

9.384 

14 

10  14  11.04 

1.9513 

14  14  44.5 

18483 

15 

8  36     0.04 

3.9416 

23  22  44.1 

9.498 

15 

10  16     7.98 

1.9464 

14     1  23.0 

13.383 

16 

8  38  14.32 

9.9346 

23  13  10.7 

9.611 

16 

10  18    4.62 

1.9415 

13  47  58.5 

13.433 

17 

8  40  28.19 

9.3977 

23    3  30.6 

9.723 

17 

10  20    0.96 

1.9366 

13  34  31.1 

13.489 

18 

8  42  41.65 

3.3309 

22  53  43.8 

9433 

18 

10  21  57.01 

14318 

13  21     0.7 

13430 

19 

8  44  54.70 

2.2141 

22  43  50.5 

9449 

19 

10  23  52.77 

1.9270 

13    7  27.5 

13476 

20 

8  47    7.34 

2.9073 

22  33  50.7 

10.060 

20 

10  25  48.25 

1.9998 

12  53  51.6 

13.620 

21 

8  49  19.57 

2.2006 

22  23  44.5 

10.166 

21 

10  27  43.45 

14177 

12  40  13.1 

13.664 

22 

8  51  31.39 

2.1937 

22  13  32.0 

10460 

22 

10  29  38.38 

1.9139 

12  26  32.0 

13.707 

23 

8  53  42.81 

2.1869 

22    3  13.3 

10.369 

23 

10  31  33.04 

1.9088 

12  12  48.3 

18.749 

24 

8  55  53.82 

2.1809 

N.21  52  48.5 

10.464 

24 

10  33  27.44 

1.9045 

N.ll  59    2.1 

13.790 

44 
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VII. 


GREENWICH    MEAN    TIME. 


THE  MOON'S   BIGHT  ASCENSION  AND   DECLINATION. 


Hour. 


Bight 


Diff. 
for  1  m. 


|    DHL 
■fori  m. 


Hour. 


Right 


Dill 
forlm. 


Biff 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY   9. 


h.  m. 
10  33 
10  35 
10  37 
10  39 
10  41 
10  42 
10  44 
10  46 
10  48 
10  50 
10  52 
10  54 
10  56 
10  57 
10  59 


11 
11 
11 
11 
11 
11 
11 


11  14 
11  16 


11  18 
11  19 
11  21 
11  23 
11  25 
11  27 
11  28 
11  30 
11  32 
11  34 
11  36 
11  37 
11  39 
11  41 
11  43 
11  45 
11  46 
11  48 
11  50 
11  52 
11  53 
11  55 
11  57 

11  59 

12  1 


27.44 

21.58 

15.46 

9.08 

2.45 

55.57 

48.45 

41.09 

33.50 

25.68 

17.63 

9.36 

0.88 

52.18 

43.2 

34.16 

24.85 

15.34 

5.64 

55.75 

45.68 

35.43 

25.00 

14.40 


14045 
4003 
4959 
14016 
14874 
4833 
4793 
4764 
4716 
4677 
4640 
4604 
4568 
4533 
4499 
.84(35 
1443? 


4337 
.8307 
4*77 
4348 


N.ll 

11 

11 

11 

11 

10 

10 

10 

10 

9 

9 

9 

9 

8 

8 

8 

8 

7 

7 

7 

7 

7 

6 

N.  6 


59  2.1 
45  13.5 
31  22.6 
17  29.4 

3  34.0 
49  36.4 
35  36.7 
21  35.0 

7  31.4 
53  25.9 
39  18.5 
25  9.3 
10  58.4 
56  45.9 
42  31.8 
28  16. lj 
13  59.0, 
59  40.5 
45  20.6 
30  59.4 
16  37.0 

2  13.4 
47  48.7 
33  23.0 


TUESDAY  10. 


3.64 

14199 

52.71 

14165 

41.62 

14139 

30.38 

14114 

18.99 

14089 

7.45 

14065 

55.77 

14042 

43.95 

14019 

32.00 

1.7997 

19.92 

1.7976 

7.71 

1.7955 

55.38 

1.7936 

42.94 

1.7917 

30.39 

1.7899 

17.73 

1.7882 

4.97 

1.7665 

52.11 

1-7848 

39.15 

1.7839 

26.10 

L78I7 

12.96 

1*7803 

59.74 

1-7790 

46.44 

1*7777 

33.06 

LT766 

19.62 

L7764 

6.11 

1.7743 

N. 


N. 


6  18  56.3 
6  4  28.6 

50  0.0 
35  30.6 

21  0.4 
6  29.5 

51  58.0 
37  25.8 

22  53.1 
8  19.9 

53  46.2 
39  12.1 
24  37.7 
10  3.0 
2  55  28.1 
2  40  53.0 
2  26  17.7 
2  11  42.3 
1  57  6.9 
1  42  31.6 
1  27  56.3 
1  13  21.2 
0  58  46.3 
0  41  11.6 
0  29  37.2 


5 
5 
5 
5 

4 
4 
4 
4 
3 
3 
3 
3 


13.790 
13499 
13467 
13.905 
13443 
1S477 
14411 
14444 
14476 
14.107 
14.138 
14.167 
14.196 
14.339 
14.348 
14.373 
14.397 
14.390 
14.343 


14*383 
14.403 
14.430 
14.437 


14453 
14.469 
14.483 
14.497 
14409 
14.630 
14.631 
14.641 
14460 
14.553 
14465 
14.571 
14.676 
14480 
14484 
14.687 
14.689 
14490 
14469 
14488 
14486 
14483 
14480 
14.676 
14471 


0 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY   11. 


h. 
12 
12 
12 
12 
12 
12 
12 


12  13 
12  15 
12  17 
12  18 
12  20 
12  22 
12  24 
12  25 
12  27 
12  29 
12  31 
12  32 
12  34 
12  36 
12  38 
12  40 
12  41 


6.11 
52.54 
38.91 
25.23 
11.50 
57.73 
43.91 
30.05 
16.16 

2.25 
48.31 
34.35 
20.37 

6  38 
52.38 
38.37 
24  37 
10.37 
56.37 
42.38 
28.41 
14.46 

0.54 
46.65 


1.7743  N. 


'I 


ol 


1.7733 

1.7794  N. 

1.7716  S. 

1.7708  j 

1.7700  J 

1.7693] 

1.76671 

1.7683 

1.7679 

1.7675 

1.7673 

1. 

1.76671 

1.7666 

1.7666 

1.7666 

1.7667 

1*7668 

1.7670 

1*7673 

1-7677 

1.7683 

1*7687 


s. 


12  43 

12  45 
12  47 
12  48 
12  50 
12  52 
12  54 
12  55 
12  57 
12  59 


13 
13 
13 
13 
13 
13 


13  11 
13  13 
13  15 
13  17 
13  19 
13  20 
13  22 
13  24 
13  26 


32.79 
18.96 

5.17 
51.43 
37.73 
24.08 
10.49 
56.96 
43.50 
30.11 
16.79 

3.54 
50.37 
37.29 
24.29 
11.38 
58.57 
45.85 
33.23 
20.72 

8.32 
56.03 
43.86 
31.81 
19.89 


1.7093 
1.7698 
1.7705 
1.7713 
1.7731 
1.7930 
1.7740 
1.7751 
1.7769 
1.7774 
1.7786 
1.7798 
1.7813 
1.7897 
1.7843 
1.7857 
1.7873 
1.7888 
1.7906 
1.7933 
1.7913 
1.7963 
1.7989 
14003 
14033 


0  29  37.2 
0  15  3.1 
0  0  29.3 
0  14  4.1 
0  28  37.0 
0  43    9.3 

0  57  41.0 

1  12  12.1 
1  20  42.6 
1  41  12.3 

1  55  41.2 

2  10  9.3 
2  24  36.6 
2  39    2.9 

2  53  28.3 

3  7  52.7 
3  22  16.0 
3  36  38.2 

50  59.3 
5  19.2 
19  37.8 
33  55.1 
48  11.1 
2  25.7 


THURSDAY  12. 


5  16 
5  30 
5  45 

5  59 

6  13 
6  27 
6  41 

55 
9 
23 
37 
51 
5 

8  18 
8  32 

8  46 

9  0 
9  13 
9  27 
9  41 
9  54 

10    8 

10  21 

10  35 

.10  48 


38.8 
50.4 
0.5 
9.1 
16.1 
21.4 
25.0 
26.8' 
26.8> 
25.0! 
21.3 
15.6 
7.9, 
58.2] 
46.41 
32.5J 
16.4 
58.1 
37.6; 
14.7 
49.5 
21.9 
51.8 
19.2 
44.2 


N 

14471 

14.666 

14460 

14453 

14443 

14433 

14433 

14413 

14401    | 

14.488 

14.475 

14-462 

14.447    | 

14431 

14-415 

14-397 

14479 

14461 

14443 

14.331 

14.399 

14.377 

14.366 

14.331 


14.306 
14.181 
14.166 
14.130 
14.103 
14474 


14.015 
13486 
13.964 
13.933 
13.889 
13466 
13.831 
13.786 
13.760 
13.713 
13476 
13438 
13.699 
13460 
13-619 
13478 
13.437 
13496 


VIII. 


MARCH,    1857. 


45 


GKEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

r~ 

Hoar. 

Right  Afloenskm. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Hoar. 

Eight  Aseenskm. 

Diff. 
for  1  m. 

Declination. 

Diff. 
fori  m. 

FR 

IDAY 

13. 

SUNDAY 

15. 

h.    m.    ■. 

B. 

O         /         1 

• 

h.    m.    f. 

■• 

0      /       u 

« 

0 

13  26  19.89 

1.8033 

S.10  48  44.2 

13.395 

0 

14  56  21.75 

1.9689 

S.20  27  27.3 

10.407 

1 

13  28    8.09 

1.8045 

11     2    6.6 

18.351 

1 

14  58  20.02 

1.9735 

20  37  49.3 

104-25 

2 

13  29  56.43 

1.8067 

11  15  26.3 

13.306 

2 

15     0  18.57 

1.9763 

20  38    6.3 

10.343 

3 

13  31  44.90 

1.8090 

11  28  43.3 

13.361 

3 

15    2  17.41 

14839 

20  58  18.3 

10.167 

4 

13  33  33.51 

14113 

11  41  57.6 

13.915 

4 

15     4   16.53 

1.9876 

21     8  25.2 

10473 

5 

13  35  22.26 

14187 

11  55    9.1 

18.168 

5 

15    6  15.93 

1.9938 

21   18  26.9 

9485 

6 

13  37  11.16 

14162 

12    8  17.8 

18.130 

6 

15     8  15.61 

1.9971 

21  28  23.4 

9497 

7 

13  39    0.21 

14187 

12  21  23.6 

18.07-2 

7 

15  10  15.58 

34019 

21  38  14.6 

9409 

8 

13  40  49.41 

14913 

12  34  26.5 

13434 

8 

15  12  15.84 

34068 

21  48    0.5 

9.731 

9 

13  42  38.77 

14*240 

12  47  26.5 

13.975 

9 

15  14  16.40 

3.0117 

21  57  41.1 

9.633 

10 

13  44  28.29 

14267 

13    0  23.5 

13.934 

10 

15  16  17.25 

94166 

22    7  16.3 

9443 

11 

13  46  17.98 

14294 

13  13  17.4 

13473 

11 

15  18  18.39 

34314 

22  16  46.1 

9.461 

12 

13  48    7.83 

14323 

13  26    8.2 

134-20 

12 

15  20  19  82 

3.0963 

22  26  10.4 

9.358 

13 

13  49  57.85 

14353 

13  38  55.8 

13.767 

13 

15  22  21.55 

34813 

22  35  29.1 

9.364 

14 

13  51  48.05 

1438-2 

13  51  40.2 

13.714 

14 

15  24  23  58 

34363 

22  44  42.1 

9.169 

15 

13  53  38.43 

1441-2 

14    4  21.5 

13.660 

15 

15  26  25.91 

34414 

22  53  49.4 

9474 

16 

13  55  28.99 

14442 

14  16  59.5 

13405 

16 

15  28  28.55 

34465 

23    2  51.0 

8.978 

17 

13  57  19.74 

14473 

14  29  34.1 

13.549 

17 

15  30  31.49 

34615 

23  11  46.8 

8481 

18 

13  59  10.67 

14905 

14  42    5.3 

13.493 

18 

15  32  34.73 

3.0566 

23  20  36.8 

8.783 

19 

14     1     1.79 

1.8537 

14  54  33.1 

13.484 

19 

15  34  38.28 

34617 

23  29  20.8 

8.684 

20 

14    2  53.11 

14570 

15    6  57.4 

13.376 

20 

15  36  42.13 

34668 

23  37  58.9 

8.585 

21 

14    4  44.63 

14003 

15  19  18.2 

13417 

21 

15  38  46.29 

34719 

23  46  31.0 

8.484 

22 

14    6  36.35 

14637 

15  31  35.4 

13.357 

22 

15  40  50.76 

24770 

23  54  57.0 

8483 

23 

14    8  28.28 
SAT 

14673 

URDA 

S.15  43  49.0 
Y   14. 

13.196 

23 

15  42  55.54 
MO 

9.0831 

NDAY 

S.24    3  16.9 
16. 

8480 

0 

14  10  20.42 

14707 

S.15  55  58.9 

13.134 

0 

15  45    0.62 

34673 

S.24  11  30.7 

8.177 

1 

14  12  12.77 

14742 

16    8    5.1 

13.073 

1 

15  47    6.01 

34934 

24  19  38.2 

8.073 

2 

14  14    5.33 

14777 

16  20    7.5 

13.009 

2 

15  49  11.71 

9.0976 

24  27  39.4 

7.967 

3 

14  15  58.10 

14813 

16  32    6.1 

11445 

3 

15  51  17.72 

9.1037 

24  35  34.3 

7461 

4 

14  17  51.09 

14890 

16  44     0.9 

11460 

4 

15  53  24.04 

9.1079 

24  43  22.8 

7.754 

5 

14  19  44.31 

14888 

16  55  51.7 

11414 

5 

15  55  30.67 

9.1131 

24  51     4.8 

7.646 

6 

14  21  37.75 

14996 

17    7  38.6 

11.747 

6 

15  57  37.61 

9.1183 

24  58  40.3 

7.537 

7 

14  23  31.42 

14966 

17  19  21.4 

11.680 

7 

15  59  44.86 

3.1334 

25    6    9.3 

7.437 

8 

14  25  25.33 

1.9004 

17  31     0.2 

11.613 

8 

16     1  52.42 

9.1985 

25  13  31.6 

7.316 

9 

14  27  19.47 

14043 

17  42  34.9 

11.643 

9 

16    4     0.28 

9.1336 

25  20  47.2 

7.304 

10 

14  29  13.85 

1.9063 

17  54    5.4 

11.473 

10 

16    6     8.45 

9.1387 

25  27  56.1 

7493 

11 

14  31     8.47 

1.9134 

18     5  31.7 

11.403 

U 

16    8  16.93 

9.1439 

25  34  58.2 

6478 

12 

14  33     3.34 

1.9166 

18  16  53.7 

11.331 

12 

16  10  25.72 

9.1491 

25  41  53.5 

6.864 

13 

14  34  58.46 

1.9307 

18  28  11.4 

11.359 

13 

16  12  34.82 

9.1543 

25  48  41.9 

6.748 

14 

14  36  53.83 

14948 

18  39  24.8 

11.186 

14 

16  14  44.22 

9.1593 

25  55  23.3 

6.633 

15 

14  38  49.44 

14390 

18  50  33.8 

11.11-2 

15 

16  16  53.92 

3.1643 

26     1  57.7 

6.515 

16 

14  40  45.31 

1.9333 

19     1  38.3 

11487 

16 

16  19    3.93 

3.1693 

26    8  25.1 

6.397 

17 

14  42  41.44 

14377 

19  12  38.3 

10.963 

17 

16  21  14.24 

3.1743 

26  14  45.3 

6378 

18 

14  44  37.83 

1.9430 

19  23  33.7 

10485 

18 

16  23  24.85 

2.1793 

26  20  58.4 

6.158 

19 

14  46  34.48 

1.9464 

19  34  24.5 

10407 

19 

16  25  35.76 

3.1844 

26  27    4.3 

6437 

20 

14  48  31.40 

1.9508 

19  45  10.6 

10.739 

20 

16  27  46.98 

2.1894 

26  33    2.9 

5.916 

21 

14  50  28.58 

1.9553 

19  55  52.0 

10450 

21 

16  29  58.50 

2.1944 

26  38  54.2 

6.798 

22 

14  52  26.03 

1.9597 

20    6  28.6 

10470 

22 

16  32  10.31 

9.1993 

26  44  38.1 

5.669 

23 

14  54  23.75 

1.9643 

20  17    0.4 

10.489 

23 

16  34  22.41 

9.3043 

26  50  14.5 

6.544 

24 

14  56  21.75 

1.9689 

S.20  27  27.3 

1<M07 

24 

16  36  34.81 

3.3091 

S.26  55  43  4 

6.419 
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IX. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aieenalon. 

Dift 
forlm. 

Declination. 

Diff. 
for  1  m. 

Sour. 

Bight  Aicenaion. 

DHL 
'  for  1  m. 

Declination. 

j              I 
'     DHL     1 
forlm.  1 

TUESDAY  17. 

THURSDAY   19. 

h.    m.    ■. 

•. 

O       |        « 

« 

h.    m.    i. 

■. 

o       i      a 

H 

0 

16  36  34.81 

3.9091 

S.26  55  43.4 

6.419 

0 

18  27  14.55 

3.3748 

S.28  36  32.9 

1.472  1 

1 

16  38  47.50 

3.3189 

27     1     4.8 

6.393 

1 

18  29  37.09 

3.3763 

28  34  59.9 

1.629 

2 

16  41     0.48 

3.3187 

97    6  18.6 

6.167 

2 

18  31  59.71 

3.8777 

28  33  17.4 

1.786 

3 

16  43  13.75 

3.3335 

97  11  24.8 

6.089 

3 

18  34  22.41 

3.3790 

28  31  25.5 

1443 

4 

16  45  27.30 

3.3-283 

27  16  23.3 

4.910 

4 

18  36  45.19 

3.3803 

28  29  24.2 

3.101 

5 

16  47  41.13 

3.3849 

27  21  14.0 

4.780 

5 

18  39    8.04 

3.3813 

28  27  13.4 

3.960 

6 

16  49  55.25 

3.3876 

27  25  56.9 

4449 

6 

18  41  30.95 

34833 

28  24  53.0 

3418 

7 

16  52    9.64 

3.3433 

27  30  31  9 

•  4.617 

7 

18  43  53.92 

34832 

28  22  23.2 

3.677    ! 

8 

16  54  24.31 

3.3467 

27  34  59.0 

4483 

8 

18  46  16.94 

3.3841 

28  19  43.9 

3.73ft   i 

9 

16  56  39.25 

3.331* 

27  39  18  2 

4.363 

9 

18  48  40.01 

3.3848 

28  16  55.0 

2494    1 

10 

16  58  54.46 

3.3057 

27  43  29.4 

4.130 

10 

18  51     3.12 

34665 

28  13  56.6 

3.063    | 

11 

17     1     9.94 

3.3603 

27  47  32.6 

8.986 

11 

18  53  26.27 

94861 

28  10  48.7 

8.313    | 

12 

17    3  25.69 

3.3646 

27  51  27.7 

8450 

12 

18  55  49.45 

94865 

28     7  31.2 

8471 

13 

17    5  41.69 

9.3669 

27  55  14.6 

8.713 

13 

18  58  12.65 

9.3868 

28    4    4.2 

3.639 

14 

17    7  57.95 

3.3732 

27  58  53.3 

3.576 

14 

19     0  35.87 

9.3870 

28     0  27.7 

3488 

15 

17  10  14.47 

3.3774 

28    2  23.7 

3.438 

15 

19    2  59.10 

3.3873 

27  56  41.6 

3447 

16 

17  12  31.24 

3.3816 

28    5  45.8 

3400 

16 

19     5  22.34 

34874 

27  52  46.0 

4407 

17 

17  14  48.25 

3.3865 

28    8  59.6 

8.161 

17 

19    7  45.59 

3.3874 

27  48  40.8 

4.167 

18 

17  17     5.50 

3.3895 

28  12    5.1 

3431 

18 

19  10    8.83 

3.8673 

27  44  26.0 

4436 

19 

17  19  22.99 

3.3935 

28  15     2.1 

3480 

19 

19  12  32.06 

3.8871 

27  40     1.7 

4.486 

20 

17  21  40.72 

3*3974 

28  17  50.6 

3.788 

20 

19  14  55.28 

3.3869 

27  35  27.8 

4.648 

21 

17  23  58.68 

3-3013 

28  20  30.6 

3.696 

21 

19  17  18.49 

94866 

27  30  44.4 

4403 

i  22 

17  26  16.87 

3.3050 

28  23    2.1 

3.463 

22 

19  19  41.67 

34861 

27  25  51.5 

4463 

23 

17  28  35.28 
WEDI 

341087 

S.28  25  25.0 
lY   18. 

3.309 

23 

19  22    4.82 
FR 

34856 

IDAY 

S.27  20  49.0 
20. 

6.131 

0 

17  30  53.91 

3.8133 

S.28  27  39.2 

3.164 

0 

19  24  27.94 

9.3860 

S.27  15  37.0 

6.279 

1 

17  33  12  75 

3.3159 

28  29  44.7 

3.019 

1 

19  26  51.02 

94849 

27  10  15.5 

6.487 

2 

17  35  31.81 

3.3194 

28  31  41.5 

1474 

2 

19  29  14.05 

94834 

27    4  44.5 

6.596 

3 

17  37  51.08 

3.3337 

28  33  29.6 

1.737 

3 

19  31  37.03 

9.3836 

20  59    4.0 

6.764 

4 

17  40  10.54 

3.3360 

28  35    8.8 

1.580 

4 

19  33  59.96 

34817 

26  53  14.0 

6311 

5 

17  42  30.19 

3.3393 

28  36  39.2 

1.433 

5 

19  36  22.84 

34808 

26  47  14.6 

6.065 

6 

17  44  50.04 

3.3834 

28  38    0.7 

1.384 

6 

19  38  45.66 

34797 

26  41     5.8 

6.336  1 

7 

17  47  10.08 

3.8855 

23  39  13.3 

1.135 

7 

19  41     8.41 

9.3785 

26  34  47.5 

6.383  | 

8 

17  49  30.31 

3.3885 

28  40  16.9 

0.986 

8 

19  43  31  08 

34773 

26  28  19.8 

6.640  1 

9 

17  51  50.71 

3.9414 

28  41  11.6 

0.837 

9 

19  45  53.67 

34758 

26  21  42.7 

6.696 

10 

17  54  11.28 

94448 

28  41  57.3 

0.686 

10 

19  48  16.18 

3.8745 

26  14  56.2 

6452 

11 

17  56  32.02 

9.8471 

28  42  33.9 

0.585 

11 

19  50  38.61 

34731 

26    8    0.4 

7407 

12 

17  58  52.93 

34498 

28  43     1.4 

0.383 

12 

19  53     0.95 

9.3716 

26    0  55.3 

7.163 

13 

18     1   14.00 

3.3534 

28  43  19.8 

0.331 

13 

19  55  23.20 

34701 

25  53  40.9 

7417 

14 

18     3  35.22 

3.3548 

28  43  29.1 

0.078 

14 

19  57  45  36 

34685 

25  46  17.2 

7.473 

15 

18     5  56.58 

341573 

28  43  29.2 

0.075 

15 

20     0     7.42 

34667 

25  38  44.2 

7436 

16 

18     8  18.08 

94595 

28  43  20.1 

0.338 

16 

20     2  29.37 

3.3649 

25  31     2.0 

7.779 

17 

18  10  39.72 

94617 

28  43     1.8 

0.383 

17 

20    4  51.21 

3.8681 

25  23  10.6 

7.933 

18 

18  13     1.49 

94639 

28  42  34.2 

0.537 

18 

20     7  12.94 

9.3613 

25  15  10.1 

8.085 

19 

18  15  23.39 

3.8659 

28  41  57.3 

0.693 

19 

20     9  34.55 

9.3593 

25     7     0.4 

8.337 

20 

18  17  45.40 

3.8678 

28  41  11. 1 

0.847 

20 

20  11  56.04 

9.3573 

24  58  41.6 

8.389 

21 

18  20     7.53 

34697 

28  40  15.6 

1.003 

21 

20  14   17.42 

3.3553 

24  50  13.7 

8440 

22 

18  22  29.77 

34716 

28  39  10.7 

1.169 

22 

20  16  38.67 

34531 

24  41  36.8 

8490 

23 

18  24  52.11 

34733 

28  37  56.5 

1415 

23 

20  18  59.79 

94509 

24  3t  50.9 

8440 

24 

18  27  14.55 

34748 

S.28  36  32.9 

1.473 

24 

20  21  20.77 

9.3486 

S.24  23  56.0 

8.989 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aaoenikm. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  Aseauion. 

Diff. 
forlm. 

Deolination. 

Diff. 
forlm. 

SAT 

CTRDA 

Y  21. 

MONDAY 

23. 

h.    m.    a. 

8. 

O        f         U 

« 

h.    m.    8. 

8. 

O         J         M 

n 

0 

20  21  20.77 

2.3486 

S.24  23  56.0 

8.989 

0 

22  11     6.66 

2.2251 

S.14  36  59.9 

16.064 

1 

20  23  41.62 

2.3461 

24  14  52.2 

9.137 

1 

22  13  20.10 

2.22*9 

14  21  53.1 

15.162 

2 

20  26    2.34 

2*344-2 

24    5  39.6 

9.284 

2 

22  15  33.41 

2.2207 

14    6  40.5 

16.258 

3 

20  28  22.92 

2.3419 

23  56  18.1 

9.431 

3 

22  17  46.59 

2.2186 

13  51  22.1 

15454 

4 

20  30  43.36 

2.3395 

23  46  47.8 

9.577 

4 

22  19  59.64 

2.2165 

13  35  58.0 

15447 

5 

20  33    3.65 

24370 

23.37    8.8 

9.722 

5 

22  22  12.57 

2.2145 

13  20  28.4 

15.539 

6 

20  35  23.80 

2.3346 

23  27  21.1 

9.867 

6 

22  24  25.38 

2.2126 

13    4  53.3 

15.630 

7 

20  37  43.80 

2.3321 

25  17  24.7 

104)12 

7 

22  26  38.07 

24106 

12  49  12.8 

15.719 

8 

20  40    3.65 

2.3298 

23    7  19.7 

10.155 

8 

22  28  50.65 

2.2087 

12  33  27.0 

15407 

9 

20  42  23.35 

2.3*71 

22  57    6.1 

10.297 

9 

22  31     3.12 

2.2069 

12  17  36.0 

15493 

10 

20  44  42.90 

2.3245 

22  46  44.0 

10.439 

10 

22  33  15.48 

2.2051 

12     1  39.8 

16.976 

11 

20  47    2.29 

24*18 

22  36  13.4 

10.580 

11 

22  35  27.74 

2.2034 

11  45  38.6 

16461 

12 

20  49  21.52 

2.319* 

22  25  34.4 

10-7*0 

12 

22  37  39.89 

2.2017 

11  29  32.5 

16.142 

13 

20  51  40.60 

24166 

22  14  47.0 

10-859 

13 

22  39  51.95 

2.2001 

11  13  21.5 

16.22* 

14 

20  53  59.52 

24139 

22    3  51  3 

10.907 

14 

22  42    3.91 

2.1986 

10  57    5.8 

16401 

15 

20  56  18.27 

2411* 

21  52  47.3 

11.185 

15 

22  44  15.78 

2.1971 

10  40  45.4 

16478 

16 

20  58  36.86 

2.3063 

21  41  35.1 

11.271 

16 

22  46  27.56 

2.1957 

10  24  20.4 

16463 

17 

21     0  55.29 

2.3068 

21  30  14.8 

11-406 

17 

22  48  39.26 

2.1943 

10    7  51.0 

16.526 

18 

21     3  13.56 

2.3031 

21  18  46.4 

11.541 

18 

22  50  50.88 

2.1930 

9  51  17.3 

16.596 

19 

21     5  31.67 

2.3004 

21     7    9.9 

11475 

19 

22  53     2.42 

2.1918 

9  34  39.3 

16469 

20 

21     7  49.62 

2.2977 

20  55  25.4 

11407 

20 

22  55  13.89 

2.1908 

9  17  57.0 

16.739 

21 

21  10     7.40 

2.2949 

20  43  33.0 

11.939 

21 

22  57  25.29 

2.1895 

9     1  10.6 

16408 

22 

21   12  25.01 

2.292* 

20  31  32.7 

12471 

22 

22  59  36.63 

2.1885 

8  44  20.3 

16471 

23 

21  14  42.46 
SU] 

2.2896 

KDAY 

S.20  19  24.5 
22. 

12*20* 

23 

23     1  47.91 
TUI 

2.1875 

JSDAY 

S.  8  27  26.1 
24. 

16486 

0 

21  16  59.75 

2.2867 

S.20    7    8.5 

12430 

0 

23    3  59.13 

2.1865 

S.  8  10  28.1 

16407 

1 

21   19  16.87 

2.2839 

19  54  44.9 

12.457 

1 

23    6  10.29 

2.1856 

7  53  26.5 

17467 

2 

21  21  33.82 

2.2812 

19  42  13.7 

12.562 

2 

23    8  21.40 

2.1848 

7  36  21.3 

17.116 

3 

21  23  50.61 

2.2784 

19  29  35.0 

12.707 

3 

23  10  32.47 

2.1842 

7  19  12.6 

17.173 

4 

21  26     7.23 

2.2767 

19  16  48.8 

12.832 

4 

23  12  43.50 

2.1836 

7    2    0.5 

17.229 

5 

21  28  23.69 

2.2730 

19     3  55.2 

12.955 

5 

23  14  54.50 

2.1830 

6  44  45.1 

17.283 

6 

21  30  39.99 

2.2702 

18  50  54.2 

13.077 

6 

23  17    5.46 

2.1825 

6  27  26.5 

17.335 

7 

21  32  56.12 

2.2675 

18  37  45.9 

13.199 

7 

23  19  16.39 

2.1821 

6  10    4.9 

17.384 

8 

21  35  12.09 

2.2649 

18  24  30.3 

13.319 

8 

23  21  27.30 

2.1818 

5  52  40.4 

17.43* 

9 

21  37  27.91 

2.2822 

18  11     7.6 

13.437 

9 

23  23  38.20 

2.1815 

5  35  13.0 

17.479 

10 

21  39  43.56 

2.2695 

17  57  37.8 

13.555 

10 

23  25  49.08 

2.1813 

5  17  42.9 

17424 

11 

21  41  59.05 

2.2569 

17  44     1.0 

13.671 

11 

23  27  59.95 

2.1812 

5    0  10.1 

17.567 

12 

21  44  14.39 

2.2643 

17  30  17.3 

13.786 

12 

23  30  10.82 

2.1812 

4  42  34.8 

17.606 

13 

21  46  29.57 

2.2517 

17  16  26  7 

13499 

13 

23  32  21.69 

2.1812 

4  24  57.1 

17.647 

14 

21  48  44.59 

2.2491 

17    2  29.4 

14411 

14 

23  34  32.56 

2.1812 

4     7  17.1 

17.685 

15 

21  50  59.46 

2.2466 

16  48  25.4 

14.12* 

15 

23  36  43.43 

2.1814 

3  49  34.9 

17-721 

16 

21  53  14.18 

2.2441 

16  34  14.8 

14.23* 

16 

23  38  54.32 

2.1817 

3  31  50.6 

17.754 

17 

21  55  28.75 

2.2416 

16  19  57.6 

14441 

17 

23  41     5.23 

2.1820 

3  14    4.4 

17.786 

18 

21  57  43.17 

2.2891 

16    5  33.9 

14.448 

18 

23  43  16.16 

2.1824 

2  56  16.3 

17416 

19 

21  59  57.44 

2.2366 

15  51     3.8 

14454 

19 

23  45  27.12 

2.1829 

2  38  26.5 

17.844 

20 

22    2  11.56 

2.2342 

15  36  27.4 

14459 

20 

23  47  38.11 

2.1835 

2  20  35.1 

17470 

21 

22    4  25.54 

2.2319 

15  21  44.7 

14.763 

21 

23  49  49.14 

2.1842 

2    2  42.1 

17495 

22 

22    6  39.38 

2.2296 

15    6  55.8 

14466 

22 

23  52    0.21 

2.1849 

1  44  47.7 

17417 

23 

22     8  53.09 

2*2*73 

14  52    0.8 

14.966 

23 

23  54  11.32 

2.1856 

1  26  52.0 

17.938 

24 

22  11     6.66 

2.2*51 

S.14  36  59.9 

15464 

24 

23  56  22.46 

2.1864 

S.  1     8  55.1 

17.957 
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GREENWICH    MEAN    TIME. 


THE  MOON'S   RIGHT  A6CENSION  AND   DECLINATION. 


Right 


due: 

forlm. 


DHL 
for  1  m. 


Hour. 


Bight 


DUE. 
forlm. 


DHL 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


WEDNESDAY  25. 


h  m. 
23  56 
23  58 

0     0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0  29 
0  31 
0  33 
0  35 
0  38 
0  40 
0  42 
0  44 
0  47 


■. 

8. 

22.48 

3.1864 

33.69 

3.1874 

44.97 

3.1885 

56.32 

3.1897 

7.74 

3.1909 

19.23 

3.19** 

30.80 

3.1936 

42.46 

3.1961 

54.21 

3.1966 

6.05 

3.1983 

17.99 

9.1999 

30.04 

3.3017 

42.20 

3.3036 

54.47 

3.3065 

6.86 

3.3076 

19.38 

3.3097 

32.03 

3.31 19 

44.81 

3.3141 

57.72 

3.3164 

10.78 

3.3189 

23.99 

3.3314 

37.35 

3.3340 

50.87 

3.3367 

4.561 

3.3395 

s. 


0  I         9 

1  8  55.1 
0  50  57.2 
0  32  58.3 
0  14  58.6 

3     1.8 


21 
39 
57 
15 


2.8 
4.3 
6.1 
8.2 


N. 


0 
0 
0 
0 

1 

1  33  10.4 

1  51  12.6 

2  9  14.6 
2  27  16.4 

2  45  17.9 

3  3  18.9 
3  21  19.3 
3  39  18.9 

3  57  17.6 

4  15  15.3 
4  33  12.0 

4  51     7.6 

5  9  1.9. 
5  26  54.6' 
5  44  45.71 


THURSDAY  26. 


0 

0  49  18.41 

3.333* 

1 

0  51  32.43 

3.2351 

2 

0  53  46.63 

3.3382 

3 

0  56     1.02 

3.3413 

4 

0  58  15.59 

3.3445 

5 

1     0  30.35 

3.3477 

6 

1     2  45.31 

3.3610 

7 

1     5    047 

3.3643 

8 

1     7  15.83 

3.3677 

9 

1     9  31.39 

3.3613 

10 

1  11  47.17 

3.3648 

11 

1   14     3.17 

3.3685 

12 

1  16  19.39 

3.3733 

13 

1  18  35.84 

3.3760 

14 

1  20  52.52 

3.3799 

15 

1  23     9.43 

3.3838 

16 

1  25  26.58 

3.3878 

17 

1  27  43.97 

3.3919 

18 

1  30     1.61 

3.3960 

19 

1  32  19.49 

3*3002 

20 

1  34  37.63 

3.3045 

21 

1  36  56.03 

3.3088 

22 

1  39  14.69 

2-3I3-2 

23 

1  41  33.61 

3.3176 

24 

1  43  52.80 

3.3331 

N.  6 

6 

6 

6 

7 

7 

7 

8 

8 

8 

8 

9 

9 

9 

10 

10 

10 

10 

11 

11 

11 

12 

12 

12 

N.12 


2  35.1 
20  22.6 

38  8.1 

55  51.5 
13  32.7 

31  11.6 

48  48.0 

6  21.8 
23  52.9 
41  21.1 
58  46.4 
16  8.6 
3*  27.6 
50  43.2 

7  55.3 
25    3.8 

8.5 
9.3 
6.2 

32  59.0 

49  47.5 
6  31.6 

23  11.2 

39  46.2 

56  16.5 


42 
59 
16 


17.967 
17.978 
17.988 
18.001 
18.013 
18.031 
18.037 
18.03-2 
18436 
18437 


18.033 
18437 
18.031 
18413 
18400 
17.986 
17.970 
17.953 
17436 
17.916 
17493 
17.865 
17.887 


17407 
17.775 
17.741 
17.705 
17.667 
17437 
17.585 
17.511 
17.494 
17.446 
17.396 
17*343 
17.388 
17.331 
17.171 
17-109 
17446 
16*981 
16414 
16444 
16.773 
16.698 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


16  633  I  22 
16.544  I  23 

16.4641  24 


43 


1  46 
1  48 
1  50 
1  53 
1  55 

1  57 

2  0 


2  2 
2  4 
2  7 
2  9 
2  12 
2  14 


2  21 
2  24 
2  26 
2  28 
2  31 
2  33 
2  36 
2  38 


FRIDAY  27. 


N.12 
13 
13 
13 
14 
14 
14 
14 
15 
15 
15 
15 
16 
16 
16 
16 
17 
17 
17 
17 
18 
18 
18 

N.18 


I. 

8. 

52.80 

34331 

12.26 

34386 

31.99 

3.3313 

52.00 

3.3358 

12.29 

34405 

32.86 

3.3453 

53.72 

34500 

14.86 

3.3648 

36  30 

34597 

58.03 

3.3647 

20.06 

34696 

42.38 

3.3745 

5.00 

34795 

27.92 

3.3816 

51  15 

3.3897 

14.68 

34918 

38.52 

34999 

2.67 

3.4050 

27.12 

3*4103 

51.89 

3-4154 

16.97 

3.4306 

42.36 

3*4-256 

8.07 

3.4310 

34.09 

3.4363 

/  If 
56  16.5 
12  41.9 
29  2.3 
45  17.6 
1  27.6 
17  32.2 
33  31.3 
49  24.8 

5  12.6 
20  54.6 

36  30.5 
52  0.3 

7  23.9 
22  41.1 

37  51.8 
52  55.9 

7  53.3 
22  43.9 
37  27.5 
52  4.0 

6  33.3 
20  55.3 
35  9.8 
49  16.8 


SATURDAY  28. 


2  41  0.42 
2  43  27.07 
2  45  54.03 
2  48  21.30 
2  50  48.89 
2  53  16.79 
2  55  45.00 

2  58  13.52 
0  42.36 
3  11.51 
5  40.97 
8  10.73 

10  40.80 
13  11.17 
15  41.84 
18  12.81 
20  44.08 

3  23  15.64 
3  25  47.49 
3  28  19.63 
3  30  52.05 
3  33  24.75 
3  35  57.72 
3  38  30.97 
3  41  4.49 


3.4415 
3.4467 
3.45)9 
2.467Q 
3.4634 
3.4676 
3.4738 
3.4780 
3.483-2 
3.4884 
3.4935 
3.4986 
3.5037 
3.5087 
3.5137 
34187 
3.5336 
3-6384 
3.5333 


3.6437 
3.5473 
3.5519 
3.6564 
3.6608 


N.19 
19 
19 
19 
19 
20 
20 
20 
20 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 

N.23 


3  16.2 
17  7.8 
30  51.5 

44  27.2 
57  54.8 
11  14.2 
24  25.3 
37  28.0 

50  22.1 

3  7.5 

15  44.2 
28  12.1 
40  31.1 
52  41.0 

4  41.8 

16  33.4 
28  15.6 
39  48.4 

51  11.6 
2  25.2 

13  29.2 
24  23.4 
35     7.6 

45  41.8 
56     6.0 


16404 

16483 

16.397 

16.311 

16.133 

16431 

15436 

15444 

15.748 

16449 

15448 

15.445   J 

15440 

15.333 

16.133 

15413 

14400 

14.785 

14467 

14448 

14437 

14404 

14.179 


13435 
13.794 
13.663 
13437 
13.393 
13454 
13.115 
13473 
13439 
13484 
13.638 
13491 
13.341 
13489 
11437 
11.783 
11435 
11-467 
11.307 
1M47 
10.985 
10430 
10464 
10-487 
10419 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

DHL 
forlm. 

Declination. 

Diflf. 
forlm. 

Soar. 

Right  Ascension. 

Dm 

forlm. 

Declination. 

Diff. 
forlm. 

STT 

NDAY 

29. 

TUESDAY  31. 

h.    m.    s. 

1. 

O        1        H 

• 

h.    m.    s. 

■. 

o      I      »           « 

0 

3  41     4.49 

24606 

N.23  56    6.0 

10419 

0 

5  47    2.57 

24360 

N.28  39  18.3 

1.288 

1 

3  43  38.27 

2.6603 

24    6  20.1 

10.160 

1 

5  49  40.61 

24339 

28  40  29.8 

1496 

2 

3  46  12.31 

24695 

24  16  24.0 

9.979 

2 

5  52  18.52 

24306 

28  41  29.8 

0404 

3 

3  48  46.61 

24737 

24  26  17.6 

9407 

3 

5  54  56.29 

24283 

28  42  18.3 

0.712 

4 

3  51  21.15 

2.5778 

24  36    0.8 

9432 

4 

5  57  33.91 

24266 

28  42  55.3 

0421 

5 

3  53  55.94 

2.6818 

24  45  33.5 

9.467 

5 

6    0  11.37 

24229 

28  43  20.8 

0480 

6 

3  56  30.97 

2.6667 

24  54  55.7 

9.381 

6 

6    2  48.66 

24200 

28  43  34.9 

0.140 

7 

3  59    6.23 

24896 

25    4    7.4 

9.106 

7 

6    5  25.77 

24170 

28  43  37.6 

0449 

8 

4     1  41.72 

24933 

25  13    8.4 

8427 

8 

6    8    2.70 

24188 

28  43  29.0 

0487 

9 

4    4  17.43 

24970 

25  21  58.6 

8.747 

9 

6  10  39.43 

24105 

28  43    9.1 

0426 

10 

4    6  53.36 

241006 

25  30  38.0 

8467 

10 

6  13  15.96 

24070 

28  42  38.0 

0.613 

11 

4    9  29.50 

2.6040 

25  39    6.6 

8486 

11 

6  15  52.27 

2.6033 

28  41  55.7 

0.798 

12 

4  12    5.84 

2.6073 

25  47  24.3 

8.203 

12 

6  18  28.36 

24995 

28  41     2.2 

0484 

13 

4  14  42.38 

2.6106 

25  55  31.0 

8430 

13 

6  21    4.22 

2.6955 

28  39  57.5 

1.160 

14 

4  17  19.11 

241137 

26    3  26.7 

7436 

14 

6  23  39.83 

24914 

28  38  41.8 

1463 

15 

4  19  56.02 

24166 

26  11  11.3 

7461 

15 

6  26  15.19 

24873 

28  37  15.1 

1486 

16 

4  22  33.10 

24184 

26  18  44.8 

7-464 

16 

6  28  50.30 

24839 

28  35  37.5 

1.717 

17 

4  25  10.35 

2422-2 

26  26    7.0 

7.277 

17 

6  31  25.15 

24785 

28  33  49.0 

1498 

18 

4  27  47.77 

24248 

26  33  18.0 

7489 

18 

6  33  59.73 

3.6739 

28  31  49.7 

2478 

19 

4  30  25.34 

24273 

26  40  17.7 

6.901 

19 

6  36  34.02 

2.5691 

28  29  39.6 

2.967 

20 

4  33    3.05 

24397 

26  47    6.1 

6.712 

20 

6  39    8.02 

2.5643 

28  27  18.8 

2486 

21 

4  35  40.90 

24319 

26  53  43.1 

6423 

21 

6  41  41.73 

24593 

28  24  47.3 

2418 

22 

4  38  18.88 

24340 

27    0    8.7 

6.332 

22 

6  44  15.14 

3.5543 

28  22    5.2 

2.189 

23 

4  40  56.98 

24369 

N.27    6  22.9 

6.141 

23 

6  46  48.24 

24490 

N.28  19  12.6 

2468 

MO 

NDAY 

30. 

WEDNES 

DAY, 

APRIL   1. 

0 

4  43  35.19 
4  46  13.51 

24377 

N.27  12  25.6 
27  18  16.8 

6449 

o 

6  49  21.02| 

2.6436| 

N.28  16    9.6|     8.187 

1 

24394 

6.J6J 

2 

4  48  51.92 

2.6409 

27  23  56.4 

6464 

3 

4  51  30.42 

24428 

27  29  24.5 

6471 

4 

4  54    9.00 

24436 

27  34  41.0 

6.178 

5 

4  56  47.64 

24446 

27  39  45.9 

4464 

6 

4  59  26.34 

24464 

27  44  39.1 

4.790 

PHASES  OP  THE   MOON. 

7 

5    2    5.10 

24163 

27  49  20.7 

4.696 

8 
9 

5    4  43.90 
5    7  22.73 

24469 
24473 

27  53  50.6 
27  58    8.8 

4.401 
4.208 

10 

5  10     1.58 

24476 

28    2  15.3 

4.011 

Day.     h.    m. 

11 

5  12  40.44 

24478 

28    6  10.1 

8416 

}>  First  Qua 

xter, 

2     16  30.5 

12 

5  15  19.31 

24478 

28    9  53.2 

8431 

O  Full  Moo 

Q,       . 

.     10      4  17.2 

13 

5  17  58.18 

24476 

28  13  24.6 

8426 

<£  Last  Quai 

rter, . 

.     18      9    3.5 

14 

5  20  37.03 

24473 

28  16  44.3 

3.231 

0  New  Moc 

n,    . 

.    25    10  28.7 

15 

16 

5  23  15.86 
5  25  54.65 

24468 
24461 

28  19  52.3 
28  22  48.6 

8436 
2440 

17 

5  28  33.39 

24463 

28  25  33.1 

2446 

Day.      h. 

18 

5  31  12.08 

24442 

28  28    5.9 

2460 

C  Apogee, 

.     .     14      4.5 

19 

5  33  50.71 

24431 

28  30  27.1 

2.968 

<£  Perigee, 

#     , 

.     .    26    12.0 

20 

5  36  29.27 

24419 

28  32  36.6 

2462 

91 

5  39    7.74 

24404 

28  34  34.5 

1467 

22 

5  41  46.12 

24388 

28  36  20.7 

1473 

23 

5  44  24.40 

24370 

28  37  55.3 

1480 

24 

1      5  47    2.57 

24860 

N.28  39  18.3 

1488 
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GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

»4 

1 

8tar's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

IIP*- 

Of 

Vlh. 

of 

I3> 

of 

Position 

DHL 

Diff. 

Di* 

Biff. 

Sun 

W. 

O       1       u 

67  64  35 

9066 

o      $      u 

69  34  16 

3577 

O        1       ii 

71  13  43 

3688 

O        1        If 

72  52  55 

3698 

Mare 

W. 

43  26    9 

3488 

45     7  42 

9496 

46  49     1 

9508 

48  30    6 

3616 

Jupiter 

w. 

36  39  14 

3320 

38  24  44 

3830 

40  10     0 

9840 

41  55     1 

3850 

Venus 

w. 

21  28  39 

3581 

23    8  27 

3573 

24  48     1 

9683 

26  27  21 

3503 

Saturn 

E. 

48  42    9 

3388 

46  55  45 

3395 

45     9  38 

9307 

43  23  48 

3830 

Pollux 

E. 

62  16  51 

3380 

60  29  38 

3360 

58  49  39 

337<i 

56  55  55 

3979 

Regulus 

E. 

99    2  24 

3383 

97  15  15 

3368 

95  28  21 

9379 

93  41  41 

3388 

2 

Sun 

W. 

81     5  18 

3853 

82  43    2 

3638 

84  20  31 

9675 

85  57  45 

9686 

Mare 

W. 

56  51  51 

3570 

58  31  27 

3583 

60  10  47 

9693 

61  49  52 

9604 

Jupiter 

W. 

50  36  30 

340-2 

52  20    2 

3413 

54    3  19 

3433 

55  46  22 

9436 

Venus 

W. 

34  40  30 

3846 

36  18  24 

3656 

37  56     3 

3667 

39  33  27 

9678 

a  Arietis 

W. 

27  38  25 

3499 

29  19  50 

3465 

31     1  24 

9483 

32  43    3 

3480 

Saturn 

E. 

34  39  40 

3894 

32  55  57 

9411 

31   12  38 

3430 

29  29  46 

3451 

Pollux 

E. 

48    5  57 

3381 

46  20  43 

3843 

44  35  45 

3868 

42  51     2 

3864 

Regulus 

E. 

84  52    2 

3884 

83     6  52 

3844 

81  21  57 

3855 

79  37  17 

9866 

3 

Sun 

W. 

94    0    6 

9744 

95  35  48 

3755 

97  11  15 

9106 

98  46  28 

9777 

Mare 

W. 

70     1  28 

3658 

71  39    3 

3671 

73  16  22 

9683 

74  53  25 

9694 

Jupiter 

W. 

64  17  47 

3487 

65  59  18 

3498 

07  40  34 

9508 

69  21  36 

9519 

Venus 

W. 

47  36  46 

3788 

49  12  42 

3744 

50  48  23 

9756 

52  23  49 

3767 

a  Arietis 

W. 

41  11     4 

3494 

42  52  25 

3500 

44  33  38 

9508 

46  14  43 

3518 

Regulus 

E. 

70  57  50 

3419 

69  14  43 

3439 

67  31  50 

9441 

65  49  13 

9451 

Spica 

E. 

124  58  31 

3414 

123  15  16 

3434 

121  32  16 

9486 

119  49  31 

3445 

4 

Sun 

W. 

106  38  50 

3884 

108  12  34 

3846 

109  46    4 

9655 

111  19  21 

3866 

Mare 

W. 

82  54  59 

3749 

84  30  34 

3760 

86    fr  54 

9770 

87  41     1 

3781 

Jupiter 

W. 

77  43    2 

3573 

79  22  35 

3563 

81     1  54 

9598 

82  40  59 

3608 

Venus 

W. 

60  17  23 

3831 

61  51  23 

3831 

63  25  10 

9849 

64  58  44 

3853 

a  Arietis 

W. 

54  37  39 

3551 

56  17  42 

3559 

57  57  34 

9567 

59  37  14 

3676 

Aldebaran 

W. 

25  10  53 

3873 

26  43  46 

3815 

28  17  16 

9830 

29  51   18 

9801 

Regulus 

E. 

57  19  55 

3504 

55  38  48 

3516 

53  57  56 

3536 

52  17  19 

3636 

Spica 

E. 

111  19  28 

3497 

109  38  11 

3507 

107  57    8 

9518 

106  16  20 

3638 

5 

Sun 

W. 

119    2  19 

3919 

120  34  14 

3980 

122     5  55 

9939 

123  37  24 

3950 

Mars 

W. 

95  33     8 

3883 

97    6  54 

3843 

98  40  26 

9653 

100  13  45 

3868 

Jupiter 

W. 

90  52  55 

3654 

92  30  37 

3663 

94    8    7 

9673 

95  45  23 

9683 

Venus 

W. 

72  43  11 

3904 

74  15  25 

3913 

75  47  27 

3933 

77  19  17 

3984 

a  Arietis 

W. 

67  52  42 

3618 

69  31   12 

3837 

71     9  30 

9685 

72  47  37 

3644 

Aldebaran 

W. 

37  46     8 

3755 

39  21  35 

3753 

40  57     5 

9761 

42  32  37 

3761 

Regulus 
Spica 

E. 

43  57  48 

3588 

42  18  37 

3598 

40  39  39 

3608 

39     0  55 

9619 

E. 

97  55  45 

3577 

96  16  18 

3587 

94  37    6 

3598, 

92  58     5 

9606 

6 

Jupiter 

W. 

103  48  31 

3730 

105  24  31 

3738 

107    0  20 

9748 

108  35  56 

9767 

Venus 

W. 

84  55  19 

3981 

86  25  56 

3990 

87  56  21 

3999 

89  26  35 

8008 

a  Arietis 

W. 

80  55  14 

3668 

82  32  10 

3696 

84     8  55 

9705 

85  45  28 

9718 

Aldebaran 

W. 

50  29  54 

3768 

52     5  10 

3767 

53  40  21 

9773 

55  15  26 

9777 

Saturn 

W. 

20  40  15 

3810 

22  14  30 

3803 

23  48  55 

3795 

25  23  29 

3791 

Regulus 

E. 

30  50  51 

3673 

29  13  33 

3684 

27  36  31 

3695 

25  59  44 

9707 

Spica 

E. 

84  46  14 

3653 

83     8  29 

3660 

81  30  56 

3669 

79  53  35 

3678 

7 

Venus 

W. 

96  54  58 

8053 

98  24    6 

8060 

99  53    4 

8069 

101  21  51 

8078 

a  Arietis 

W. 

93  45  22 

3757 

95  20  46 

3766 

96  55  59 

3774 

98  31     1 

9783 

Aldebaran 

W. 

63    9    7 

3805 

64  43  29 

3811 

66  17  43 

3818 

67  51  48 

3896 

. 

Saturn 

W. 

33  17  19 

3788 

34  52     3 

3793 

36  26  41 

3796 

38     1   14 

3600 

XIV. 
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GREENWICH    MEAN 

TIME. 

LUNAB  DI8TANCBS. 

*4 

1 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

•ad 

Midnight. 

of 

XVh. 

of 

xvnih. 

of 

XXP». 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

*o      J       II 

74  31  53 

9609 

o      t      u 

76  10  36 

3630 

O        f        n 

77  49    4 

3630 

O        1       u 

79  27  18 

9640 

Mars 

W. 

50  10  57 

3697 

51  51  33 

3538 

53  31  54 

3548 

55  12    0 

9559 

Jupiter 

W. 

43  39  48 

3359 

45  24  21 

3370 

47     8  39 

3880 

48  52  42 

3891 

Venus 

W. 

28     6  27 

3003 

29  45  19 

3613 

31  23  56 

3633 

33     2  20 

9633 

Saturn 

E. 

41  38  17 

3333 

39  53     6 

3847 

38     8  15 

9869 

36  23  46 

9378 

Pollux 

E. 

55    9  25 

33» 

53  23  10 

3800 

51  37  11 

9811 

49  51  27 

9390 

Regulus 

E. 

91  55  16 

3393 

90    9     5 

3303 

88  23    9 

9313 

86  37  28 

9338 

9 

Sun 

W. 

87  34  44 

9698 

89  11  27 

3709 

90  47  55 

9730 

92  24    8 

9783 

Mars 

W. 

63  28  42 

9615 

65    7  16 

3636 

66  45  35 

9638 

68  23  39 

9649 

Jupiter 

W. 

57  29  10 

3444 

59  11  42 

3455 

60  53  59 

9466 

62  36    0 

9476 

Venus 

W. 

41  10  37 

3869 

42  47  32 

3701 

44  24  11 

9713 

46     0  35 

9739 

a  Arietis 

W. 

34  24  44 

3480 

36     6  25 

3483 

37  48    3 

9486 

39  29  36 

3469 

Saturn 

E. 

27  47  24 

3474 

26     5  34 

3498 

24  24  18 

9536 

22  43  41 

3558 

Pollux 

E. 

41    6  35 

3376 

39  22  24 

3866 

37  38  29 

9897 

35  54  50 

9406 

Regulus 

E. 

77  52  53 

3316 

76     8  44 

3387 

74  24  50 

9898 

72  41  12 

9409 

3 

Sun 

W. 

100  21  26 

3788 

101  56    9 

3800 

103  30  37 

9811 

105    4  51 

9893 

Mars 

W. 

76  30  13 

3701 

78    6  47 

3716 

79  43    5 

9737 

81  19    9 

3738 

Jupiter 

w. 

71     2  23 

3630 

72  42  54 

3541 

74  23  10 

3551 

76    3  13 

3561 

Venus 

w. 

53  59    0 

3778 

55  33  57 

9788 

57    8  40 

3799 

58  43    9 

9811 

a  Arietis 

w. 

47  55  38 

•     3930 

49  36  24 

3537 

51  17     0 

9585 

52  57  25 

9548 

Regulus 

E. 

64     6  51 

3463 

62  24  45 

9473 

60  42  53 

9483 

59     1   16 

3494 

Spica 

E. 

118    7     1 

3466 

116  24  46 

9466 

114  42  45 

9477 

113     0  59 

3487 

4 

Sun 

W. 

112  52  24 

3876 

114  25  13 

3887 

115  57  48 

9898 

117  30  10 

3908 

Mars 

W. 

89  15  54 

3793 

90  50  34 

3803 

92  24  59 

9818 

93  59  10 

9833 

Jupiter 

W. 

84  19  50 

3613 

85  58  27 

3634 

87  36  50 

9634 

89  14  59 

9648 

Venus 

W. 

66  32    4 

3863 

68    5  11 

3873 

69  38    4 

3883 

71  10  44 

9894 

a  Arietis 

W. 

61  16  43 

3864 

62  56    0 

3593 

64  35    6 

9601 

66  14    0 

9610 

Aldebaran 

W. 

31  25  45 

3786 

33    0  31 

3774 

34  35  33 

9765 

36  10  47 

9760 

Regulus 
Spica 

E. 

50  36  56 

3547 

48  56  48 

3557 

47  16  54 

9567 

45  37  14 

3677 

E. 

104  35  46 

3538 

102  55  25 

9548 

101  15  18 

9558 

99  35  25 

3567 

5 

Sun 

W. 

125    8  40 

3960 

126  39  43 

9970 

128  10  33 

9780 

129  41  11 

3989 

Mars 

W. 

101  46  51 

3873 

103  19  45 

9883 

104  52  25 

9893 

106  24  53 

3909 

Jupiter 

W. 

97  22  26 

3693 

98  59  16 

3701 

100  35  54 

9711 

102  12  19 

9791 

Venus 

W. 

78  50  53 

3943 

80  22  17 

9959 

81  53  30 

9963 

83  24  31 

9979 

a  Arietis 

W. 

74  25  32 

3653 

76     3  15 

9663 

77  40  46 

9670 

79  18    6 

9679 

Aldebaran 

W. 

44     8    9 

3753 

45  43  40 

9754 

47  19    8 

9756 

48  54  33 

3760 

Regulus 
Spica 

E. 

37  22  26 

9839 

35  44  11 

9640 

34    6  10 

9650 

32  28  23 

9681 

E. 

91  19  17 

3615 

89  40  42 

9634 

88    2  20 

9684 

86  24  11 

9648 

6 

Jupiter 

W. 

110  11  20 

3766 

111  46  32 

9776 

113  21  32 

9784 

114  56  21 

9799 

Venus 

W. 

90  56  38 

8018 

92  26  29 

8096 

93  56     9 

8084 

95  25  39 

8048 

a  Arietis 

W. 

87  21  50 

3733 

88  58     0 

9781 

90  33  59 

9740 

92     9  46 

9748 

Aldebaran 

W. 

56  50  24 

3783 

58  25  16 

9788 

60    0    0 

3793 

61  34  37 

9798 

Saturn 

W. 

26  58     9 

3787 

28  32  54 

9785 

30    7  42 

3784 

31  42  31 

9785 

Regulus 
Spica 

E. 

24  23  13 

3719 

22  46  59 

3733 

21  11     3 

3747 

19  35  26 

9763 

E. 

78  16  26 

3687 

76  39  28 

9695 

75    2  42 

9704 

73  26     7 

3718 

7 

Venus 

W. 

102  50  27 

3087 

104  18  53 

8095 

105  47    9 

8104 

107  15  14 

3111 

a  Arietis 

W. 

100     5  51 

3793 

101  40  30 

9799 

103  14  59 

9806 

104  49  16 

9817 

Aldebaran 

W. 

69  25  44 

3831 

70  59  32 

9837 

72  33  12 

9644 

74    6  43 

3851 

Saturn 

W. 

39  35  42 

3804 

41  10    5 

9810 

42  44  20 

9815 

44  18  28 

9831 

52 
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XV. 


GREENWICH    MEAN   TIME. 

LUNAR  DISTANCES. 

&4 

Star's  Name 

P.l, 

P.L. 

P.L. 

P.L. 

$ 

and 

Noon. 

or 

nin. 

of 

Via. 

of 

IX>- 

or 

Position, 

Diff. 

Diff. 

Diff. 

Diff. 

7 

Pollux 

W. 

O        1       II 

19     3  30 

9780 

O        1        11 

20  39  22 

9743 

O         1        II 

22  15    6 

3749 

o      i     a 
23  50  41 

3756 

Spica 

E. 

71  49  44 

3731 

70  13  32 

9739 

68  37  31 

9788 

67     1  41 

9747 

Antares 

E. 

117  43  26 

3790 

116     7  13 

3739 

114  31  12 

3738 

112  55  22 

3746 

8 

a  Arietis 

W. 

106  23  22 

2896 

107  57  16 

9835 

109  30  59 

9849 

111     4  31 

38S3 

Aldebaran 

W. 

75  40     5 

28*9 

77  13  17 

9866 

78  46  20 

9878 

80  19  14 

9880 

Saturn 

W. 

45  52  29 

9836 

47  26  23 

9838 

49     0     8 

9840 

50  33  44 

9845 

Pollux 

W. 

31  46  17 

3793 

33  20  55 

9800 

34  55  23 

9806 

36  29  41 

9815 

Spica 

E. 

59    5  16 

3787 

57  30  31 

9795 

55  55  56 

9803 

54  21  32 

9811 

Antares 

E. 

104  58  56 

3786 

103  24  10 

9795 

101  49  35 

'   9803 

100  15  10 

9809 

9 

a  Arietis 

W. 

118  49  19 

9897 

120  21  42 

9906 

121  53  53 

3914 

123  25  53 

9934 

Aldebaran 

W. 

88     1  24 

9917 

89  33  21 

9935 

91     5     8 

9983 

92  36  46 

9940 

Saturn 

W. 

58  19  44 

9879 

59  52  30 

9885 

61  25    8 

9893 

62  57  36 

9699 

Pollux 

W. 

44  IB  46 

9958 

45  52     5 

9860 

47  25  15 

9868 

48  58  16 

9875 

Spica 

E. 

46  32    6 

9849 

44  58  42 

9857 

43  25  28 

9865 

41  52  94 

9678 

Airfares 

E. 

92  25  34 

9848 

90  52    9 

9856 

89  18  54 

9864 

87  45  49 

9879 

10 

Aldebaran 

W. 

100  12  27 

9980 

101  43     5 

9988 

103  13  33 

9995 

104  43  52 

8004 

Saturn 

w. 

70  37  48 

9934 

72     9  24 

9941 

73  40  51 

3948 

75  12    9 

9954 

Pollux 

w. 

56  40  58 

9911 

58  13     3 

9919 

59  44  58 

9926 

01   16  44 

9989 

Regulus 

w. 

20    4  17 

9949 

21  35  34 

9953 

23     6  47 

9955 

24  37  56 

3959 

Spica 

E. 

34     9  31 

9910 

32  37  25 

9917 

31     5  28 

9934 

29  33  40 

9931 

Antares 

E. 

80    2  52 

9909 

78  30  45 

9917 

76  58  48 

9934 

75  27    0 

9981 

11 

Aldebaran 

W. 

112  12  52 

8045 

113  42    9 

8068 

115  11  16 

8061 

116  40  13 

8070 

Saturn 

W. 

89  46  34 

9989 

84  17     1 

9998 

85  47. 22 

8000 

87  17  35 

8007 

Pollux 

W. 

68  53  25 

9966 

70  24  20 

9973 

71  55     7 

9979 

73  25  46 

9985 

Regulus 

W. 

39  12  22 

9989 

33  42  57 

9967 

35  13  26 

9998 

36  43  48 

9997 

Antares 

E. 

67  50  11 

9985 

66  19  14 

9971 

64  48  25 

3977 

63  17  44 

9964 

19 

Saturn 

W. 

94  46  41 

8087 

96  16    8 

8013 

97  45  29 

8048 

99  14  49 

8059 

Pollux 

w. 

80  57    8 

8014 

82  27    3 

3030 

83  56  51 

8035 

85  26  33 

8080 

Regulus 

w. 

44  14    4 

8038 

45  43  48 

8038 

47  13  26 

8083 

48  42  58 

8087 

Antares 

E. 

55  46  12 

8018 

54  16  15 

8018 

52  46  24 

8038 

51  16  40 

8098 

13 

Saturn 

w. 

106  39  19 

8077 

108    7  57 

8081 

109  36  30 

8084 

HI     4  59 

8088 

Pollux 

w. 

92  53  37 

8053 

94  22  46 

8066 

95  51  50 

8050 

97  20  50 

8061 

Regulus 

w. 

56     9  20 

8057 

57  38  22 

8060 

59     7  20 

8065 

60  36  13 

8087 

Antares 

E. 

43  49  27 

8050 

42  20  16 

8053 

40  51     9 

8056 

39  22    6 

8060 

a  Aquil© 

E. 

95  50    7 

8879 

94  36  26 

8879 

93  22  45 

8880 

92    9    5 

8883 

14 

Pollux 

W. 

104  45    0 

8078 

106  13  42 

8075 

107  42  22 

8077 

109  11    0 

8078 

Regulus 

w. 

67  59  54 

8078 

69  28  31 

8079 

70  57    6 

8080 

72  25  40 

8081 

Antares 

E. 

31  57  45 

8078 

30  29    2 

8074 

29    0  21 

8074 

27  31  40 

8076 

a  Aquilo 

E. 

86     1  9i 

8899 

84  48     1 

8004 

83  34  45 

8911 

82  21  36 

8917 

15 

Regulus 
Spica 

W. 

79  48  26 

8078 

81  17    2 

8078 

82  45  39 

8076 

84  14  18 

8078 

W. 

25  45  51 

8074 

27  14  32 

8078 

28  43  14 

8071 

30  11  59 

8069 

a  Aquil© 

E. 

76  17  43 

8960 

75    5  24 

8971 

73  53  16 

8988 

79  41  90 

8996 

Sun 

E. 

127  11  16 

8454 

125  50     1 

8454 

124  28  45 

8451 

193    7  96 

8449 

16 

Reprulus 
Spica 

W. 

91  38  27 

8066 

93    7  30 

8053 

94  36  39 

8046 

96    5  55 

8040 

W. 

37  36  36 

8053 

39    5  45 

8047 

40  35    0 

8043 

49    4  91 

8086 

a  Aquilffl 

E. 

66  45    8 

4076 

65  34  43 

4098 

64  94  37 

4116 

63  14  51 

4140 

XVI. 
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GREENWICH    MEAN   TIME. 

LUNAR  DISTANCES. 

i4 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

7 

and 

Midnight. 

of 

XV*. 

of 

XVUF>. 

of 

XXI*. 

of 

Position. 

Diff. 

Diff. 

Diff. 

' 

Diff. 

Pollux 

W. 

25°  26    7 

2763 

o      t      n 

27     1  24 

9770 

O         1        II 

28  36  31 

9777 

O        I        II 

30  11  29 

9786 

Spica 

E. 

65  26     3 

9764 

63  50  35 

9768 

62  15  18 

9771 

60  40  12 

9779 

Antares 

E. 

111   19  43 

3754 

109  44  15 

9763 

108    8  58 

9771 

106  33  52 

9779 

8 

a  Arietis 

W. 

112  37  51 

9861 

114  11     0 

9869 

115  43  58 

9879 

117  16  44 

9887 

Aldebaran 

w. 

81  51  59 

9687 

83  24  35 

9894 

84  57     1 

9909 

86  29  17 

9909 

Saturn 

W. 

52    7  13 

9849 

53  40  34 

9859 

55  13  46 

9866 

56  46  49 

9872 

Pollux 

W. 

38    3  50 

9894 

39  37  49 

9930 

41   11  38 

9938 

42  45  17 

9946 

Spica 

E. 

52  47  18 

9810 

51  13  15 

9897 

49  39  22 

9836 

48     5  39 

9842 

Antares 

E. 

98  40  54 

9818 

97    6  49 

Of*}A 

95  32  54 

9883 

93  59    9 

9841 

9 

a  Arietis 

W. 

124  57  41 

9884 

126  29  17 

9943 

128     0  41 

9964 

129  31  52 

9965 

Aldebaran 

W. 

94,  8  14 
6«9  56 

9948 

95  39  32 

9966 

97  10  40 

9964 

98  41  38 

9971 

Saturn 

W. 

9009 

66    2    8 

9919 

67  34   11 

9990 

69    6     4 

9927 

Pollux 

W. 

50  31     7 

9882 

52     3  49 

9890 

53  36  21 

9897 

55     8  44 

9904 

Spica 

E. 

40  19  30 

9880 

38  46  46 

9888 

37  14  12 

9896 

35  41  47 

9902 

Antares 

E. 

86  12  54 

9890 

84  40     9 

9887 

83    7  34 

9894 

81  35    8 

9909 

10 

Aldebaran 

W. 

106  14    0 

8019 

107  43  58 

8020 

109  13  46 

8098 

110  43  24 

8036 

Saturn 

W. 

76  43  19 

9960 

78  14  22 

9968 

79  45  15 

9976 

81   15  59 

9989 

Pollux 

W. 

62  48  22 

9939 

64  19  51 

9946 

65  51    11 

9964 

67  22  22 

9960 

Regulus 

W. 

26    9    0 

2964 

27  39  59 

9987 

29  10  53 

997* 

30  41  41 

9977 

Spica 

E. 

28    2     1 

9939 

26  30  31 

9946 

24  59  11 

9964 

23  28     0 

9960 

Antares 

E. 

73  55  21 

9989 

72  23  51 

9946 

70  52  29 

9962 

69  21  16 

9968 

11 

Aldebaran 

W. 

118    8  59 

8078 

119  37  35 

8087 

121     6     0 

8096 

122  34  14 

8106 

Saturn 

W. 

88  47  .39 

8014 

90  17  35 

3019 

91  47  24 

3025 

93   17    6 

8030 

Pollux 

W. 

74  56  17 

9991 

76  26  41 

9997 

77  56  57 

8008 

79  27     6 

3009 

Regulus 

W. 

38  14    4 

8003 

39  44  13 

8003 

41   14  16 

3013 

42  44  13 

3018 

Antares 

E. 

61  47  11 

9989 

60  16  45 

9998 

58  46  27 

3001 

57  16  16 

8007 

12 

Saturn 

W. 

100  43  50 

8067 

102  12  52 

3063 

103  41  47 

3068 

105  10  36 

3073 

Pollux 

W. 

86  56     9 

8084 

88  25  39 

8039 

89  55     4 

8043 

91  24  23 

8047 

Regulus 

W. 

50  12  25 

8049 

51  41  46 

8046 

53  11     2 

3050 

54  40  13 

3063 

Antares 

E. 

49  47    2 

8033 

48  17  30 

8088 

46  48    4 

8042 

45  18  43 

3046 

13 

Saturn 

W. 

112  33  23 

8091 

114     1  43 

8096 

115  29  58 

3099 

116  58    9 

3101 

Pollux 

W. 

98  49  47 

8066 

100  18  40 

3068 

101  47  29 

3069 

103  16  16 

3079 

Regulus 

w. 

62    5    3 

8069 

63  33  50 

8079 

65    2  34 

3074 

66  31   15 

3076 

Antares 

E. 

37  53    7 

8063 

36  24  12 

8065 

34  55  20 

3068 

33  26  31 

8070 

a  Aquilae 

E. 

90  55  27 

8884 

89  41  51 

3886 

88  28  17 

3890 

87  14  47 

3896 

14 

Pollux 

W. 

110  38  36 

8080 

112    7  10 

8080 

113  35  44 

8081 

115    4  17 

8081 

Regulus 

W. 

73  54  13 

8081 

75  22  46 

8081 

76  51  19 

8081 

78  19  52 

8084 

Antares 

E. 

26    3    0 

8076 

24  34  20 

8076 

23    5  40 

3076 

21  37     1 

3075 

a  Aquilae 

E. 

81     8  33 

89*8 

79  55  37 

8989 

•*8  42  50 

3941 

77  30  12 

8960 

15 

Regulus 
Spica 

W. 

85  43    0 

8070 

87  11  46 

3068 

88  40  35 

8064 

90    9  29 

3060 

W. 

31  40  47 

3066 

33     9  38 

3063 

34  38  33 

8060 

36    7  32 

3066 

a  Aquilae 

E. 

71  29  36 

4010 

70  18     6 

4096 

69    6  51 

4040 

67  55  51 

4068 

Sun 

E. 

121  40     5 

3446 

120  24  40 

8442 

119     3  11 

3488 

117  41  38 

3486 

16 

Regulus 
Spica 

W. 

97  35  18 

8084 

99     4  48 

8099 

100  34  25 

8099 

102    4  11 

8014 

W. 

43  33  49 

8080 

45    3  24 

8028 

46  33    8 

8017 

48     3    0 

3009 

a  Aquilae 

E. 

62     5  28 

4166 

60  56  30 

4196 

59  47  59 

4994 

58  39  56 

4966 
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XVII. 


GEEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

of 
Din: 

Illh. 

P.L 

of 

DHL 

Vlh. 

P.L. 
of 
Difl. 

ix>. 

P.L. 
of 
Difl. 

16 

Fomalhaut 
Sun 

E. 
E. 

O         1        II 

90  41  23 
116  20     1 

3970 
8480 

O         1        H 

89  16  36 
114  58  18 

8965 
3494 

O         I        II 

87  51  44 
113  36  29 

8963 
3418 

O         1         M 

86  26  48 
112  14  33 

8357 
8413 

17 

Regulus 
Spica 
a  Aquilae 
Fomalhaut 
Sun 

W. 
W. 
E. 
E. 
E. 

103  34    6 
49  33     1 
57  32  22 
79  20  35 

105  23     0 

8007 
8001 
4291 
8280 
8876 

105     4  10 
51     3  12 
56  25  21 
77  55     1 

104    0  15 

3998 

3993 
4899 
8395 
8866 

106  34  25 
52  33  33 
55  18  55 
76  29  21 

102  37  20 

3990 
3984 
4870 
3219 
8356 

108    4  50 
54     4     5 
54  13     7 
75    3  34 

101   14  13 

3981 
3976 
4417 
8318 
8846 

18 

Spica 
An  tares 
Fomalhaut 
Sun 

W. 
W. 
E. 
E. 

61  39  49 
15  45  57 
67  52  56 
94  15  36 

90-24 
9994 
8184 
8989 

63  11  38 
17  17  46 
66  26  28 
92  51   12 

3913 
3911 
8178 
8976 

64  42  42 
18  49  51 
64  59  53 
91  26  33 

3899 
2899 
3173 
8963 

66  16     2 
20  22   11 
63  33  11 

90     1  38 

3887 
9887 
8168 
8950 

19 

Spica 
Antares 
Fomalhaut 
Sun 

W. 
W. 
E. 
E. 

74     1  53 
28    8     4 
56  18  20 
82     2  53 

3818 
3818 
8149 
8174 

75  35  57 
29  42     9 
54  51   10 
81  26  13 

9803 
9803 
3147 
8158 

77  10  21 
31   16  33 
53  23  57 
79  59  14 

3788 
3T88 
8146 
3142 

78  45     5 
32  51   17 
51  56  43 
78  31  55 

3T73 
3772 
8146 
8135 

20 

Spica 

Antarea 

Sun 

W. 
W. 

E. 

86  44     0 
40  50  14 
71  10    3 

3889 
3069 
8084 

88  20  54 
42  27     8 
69  40  33 

9679 
3672 
3016 

89  58  11 
44     4  25 
68  10  40 

3655 
3655 
3997 

91  35  52 
45  42    6 
66  40  24 

3887 
3887 
3978 

21 

Spica 
Antarea 

Sun 

W 
W. 
E. 

99  50  23 
53  56  37 
59    2  54 

3545 
3545 
3880 

101  30  33 
55  36  47 
57  30     9 

3597 
9596 
9859 

103  11     9 
57  17  24 
55  56  58 

3508 
3508 
9838 

104  52  11 
58  58  26 
54  23  20 

3489 
3489 
3818 

22 

Antarea 

Sun 

W. 

E. 

67  30  13 
46  28  35 

9396 
3718 

69  13  53 
44  52  19 

9878 
9698 

70  58    0 
43  15  36 

3869 
9678 

72  42  34 
41  38  26 

3843 

3658 

27 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

22     3  28 

82  19     0 

119     3  43 

3310 
3018 
3093 

23  49  13 

80  25  54 

117  10  45 

3314 
9099 
3097 

25  34  52 

78  32  54 

115  17  53 

2819 
9037 
3039 

27  20  24 

76  40    2 

113  25     9 

3835 
9089 
3037 

28 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

36    5  37 
67  18  10 

104     3  48 

9864 
9070 
3073 

37  50    4 

65  26  24 

102  12     7 

9373 
9078 
3089 

39  34  17 

63  34  51 

100  20  40 

3884 
3088 

3099 

41   18  14 
61  43  33 

98  29  28 

3894 
3099 

3101 

29 

Sun 

a  Arietis 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

49  54     0 
23  24     1 
52  31   15 
89  17  32 

3456 
3475 
3157 
3159 

51  36  15 
25     8  11 
50  41  42 

87  28    2 

3470 
3359 
3189 
3179 

53  18  11 
26  52  45 

48  52  28 
85  38  52 

9484 
98  i9 
3189 
3184 

54  59  47 
28  37  33 
47     3  34 
83  50     1 

3498 
9844 
3196 
3198 

30 

Sun 

a  Arietis 

Venus 

Pollux 

Regulus 

W. 
W. 

w. 

E. 
E. 

63  22  40 

37  22     1 
21  33  21 

38  4   16 
74  50  57 

3574 
9858 
3460 
9968 
3969 

65     2  11 
39    6  36 
23  15  31 
36  17  30 
73    4  12 

3590 
9866 
9474 
3*83 
3981 

66  41  20 
40  51     0 
24  57  21 
34  31     6 
71   17  49 

9806 
3375 
3480 
3998 
2399 

08  20    7 
42  35  11 
26  38  51 
32  45    4 

69  31  48 

3623 
3384 
350* 
9314 
3815 

31 

Sun 

a  Arietis 

Venus 

Regulus 

Spica 

W. 

W. 

W. 

E. 

E. 

76  28  32 
51   12  19 
35     1  22 
60  47  20 
114  47  15 

9704 
9448 
9574 
9399 
9384 

78    5    7 
52  54  53 
36  40  52 
59     3  34 
113     3  18 

9790 
3455 
9691 
9408 
3401 

79  41  20 
54  37     9 
38  20    0 
57  20  10 
HI  19  44 

3737 
3468 
9604 
3498 
3416 

81   17   11 
56  19     7 
39  58  48 
55  37     8 
109  36  32 

3754 
348* 
9619 
9489 
3481 

XVIII. 


MARCH,    1857. 


55 


GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

16 

Star*  Nun* 

and 

Poritkm. 

Midnight. 

P.L. 

of 

Did 

XV*. 

P.L. 

of 

DHL 

XVIIP*. 

P.L. 
of 
Dltt 

XXP*- 

P.L. 
of 
Biff. 

Fomalhaut 
Sun 

E. 
E. 

O         J        M 

85     1  46 
110  53  31 

8232 
8406 

O        1       ft 

83  36  38 
109  30  31 

8246 
8399 

O         1        It 

83  11  33 
108    8    3 

8241 
8891 

o       1      u 

80  46    3 
106  45  36 

8286 
8884 

17 

Regulus 
Spica 
a  Aquilae 
Fomalhaut 

Sun 

W. 
W. 
E. 
E. 
E. 

109  35  37 
55  34  49 
53     8     1 
73  37  40 
99  50  55 

2971 
29H6 
4481 
8207 
3380 

HI     6  13 
57    5  45 
53     3  40 
73  11  39 
98  37  35 

996) 
9956 
4520 
8901 
8896 

113  37  17 
58  36  53 
51     0    6 
70  45  31 
97    3  43 

9952 
2946 
4581 
8196 
8813 

114     8  30 
60     8  14 
49  57  35 
69  19  17 
95  39  46 

2941 
2935 

4650 
8190 
8801 

18 

Spica 
A  mares 
Fomalhaut 
Sun 

W. 
W. 
E. 
E. 

67  48  38 
31  54  47 
63    6  34 
88  36  38 

3974 
9873 
8103 
8936 

69  31  30 
33  37  40 
00  39  30 
87  11     1 

9881 

9860 
8158 
3221 

70  54  39 
35    0  50 
59  18  31 
85  45  17 

3846 
2846 
8154 
8205 

73  38    7 
36  34  18 
57  45  37 
84  19  14 

9832 
9832 
8152 
3190 

19 

Spica 
An  tares 
Fomalhaut 
Sun 

W. 
W. 
E. 
E. 

80  30    9 
34  36  31 
50  39  39 
77    4  16 

9106 
9156 
3148 

8108 

81  55  34 
36     1  47 
49    3  17 
75  36  16 

9140 
2740 
8162 
8090 

83  31  31 
37  37  34 
47  35  10 
74     7  54 

9121 
2723 
3167 
8073 

85     7  39 
39  13  43 
46     8    9 
73  39  10 

3707 
9707 
3163 
8058 

SO 

Spica 
An  tares 

Sun 

W. 
W. 
E. 

93  13  57 
47  30  11 
65    9  44 

9619 
9619 
3968 

94  53  36 
48  58  40 
63  38  39 

3601 
2601 
9989 

96  31  30 
50  37  34 
63    7     9 

2583 
268.) 
2919 

98  10  39 
53  16  53 
60  35  14 

9564 
9564 
9899 

31 

Spica 
Antares 

Sun 

W 
W. 
E. 

106  33  39 
60  39  55 
53  49  16 

9471 
9470 
9796 

108  15  33 
63  31  50 
51  14  46 

9462 
9459 
9778 

109  57  54 
64     4  11 
49  39  49 

2483 
2483 

2757 

HI  40  41 
65  46  59 
48     4  95 

3416 
2416 

2738 

S3 

Antares 
Sun 

W. 
E. 

74  37  33 
40    0  50 

9893 
9689 

76  13  59 
38  33  48 

9806 
9621 

77  58  51 
36  44  31 

2288 
2601 

79  45    8 
35    5  38 

2271 
2583 

37 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

39    5  47 

74  47  18 

111  33  33 

9881 
9099 
9048 

30  51     1 
73  54  44 

109  40    6 

9888 
2046 
9049 

33  36    5 
71     3  31 

107  47  48 

2846 
3068 

3067 

34  30  57 

69  10    9 

105  55  43 

2856 
2061 
2064 

38 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

43     1  57 
59  53  33 
96  38  31 

9406 
9109 
9119 

44  45  34 

58     1  47 
94  47  50 

9417 
9190 
3198 

46  38  34 
56  11   19 
93  57  36 

2480 
2132 
2186 

48  11  36 
54  31     8 
91     7  30 

2448 
2143 
2147 

39 

Sun 

a  Arietis 

Pollux 

Regulus 

W. 
W. 
E. 
E. 

56  41     3 

30  S3  38 
45  15     0 
83     1  31 

9612 
984* 
9910 
9312 

58  31  59 
33    7  87 
43  36  47 
80  13  31 

2627 
2843 
3224 
2296 

60    3  34 
33  53  34 
41  38  55 
78  35  33 

9548 

2846 
2239 
2240 

61  43  48 
35  37  16 
39  51  35 
76  38    4 

3559 
2851 
3268 
2254 

30 

Sun 

a  Arietis 

Venus 

Pollux 

Regulus 

W. 

W. 

w. 

E. 
E. 

69  58  33 
44  19     9 
38  30     1 
30  59  35 
67  46  10 

96SB 
9896 
9617 
9830 
9880 

71  36  35 
46    3  51 
30    0  51 
39  14     9 
66     0  54 

9656 

2406 
2580 
3816 
2346 

73  14  16 
47  46  17 
31  41  33 
37  39  16 
64  16    0 

3071 
3417 
2646 
3862 
3361 

74  51  35 
49  39  37 
33  31  33 
35  44  47 
63  31  39 

2687 
2430 
9560 
2880 
9376 

31 

Sun 

a  Arietis 

Venus 

Regulus 

Spica 

W. 

W. 

W. 

E. 

E. 

83  58  39 
58    0  46 
41  37  17 
53  54  39 
107  53  41 

2770 
9498 
9686 
9456 
2446 

84  37  46 
59  43    6 
43  15  35 
53  13  13 
106  11  13 

2786 
2308 
2648 
2470 
9462 

86    3  33 
61  33    8 
44  53  13 
50  30  16 
104  39    5 

3802 
2522 
2666 

2486 
2477 

87  36  57 
63    3  51 
46  30  40 
48  48  43 
103  47  19 

3819 
9535 
9678 
9601 
9492 

56 


APRIL,    1857. 


I. 


AT 

GREENWICH  APPARENT  NOON. 

i 

1 
1 

i 

i 

2 

THE  SUN'S 

Sidereal 
Tfana 
of  the 
8ami- 

paning 

the 
Morld- 

Equation  of 

Time, 

tab* 

addtdto 

Dutfer 
lhoor. 

Jpptwtnt 

DHL  for 

JfffNraf 

Mftfbr 
lhoor 

flftnft- 

smbtmcud 

Jppartmt 

Tim*. 

Wed. 
Thur. 
Fri. 

i 

2 
3 

h.     m.     ft. 

0  43    5.14 
0  46  43.52 
0  50  22.01 

ft. 

9.098 
9.102 
9.106 

N.  4°  38  13.8 
5     1  18.3 
5  24  17.3 

57.80 
57.58 
57.85 

16'    L93 
16     1.66 
16     1.39 

64.51 
64.53 
64.55 

3  54.67 
3  36.54 
3  18.53 

a. 

0.758 
0.754 
0.749 

Sat 

Sun. 

Mon. 

4 
5 
6 

0  54    0.63 

0  57  39.41 

1  1  18.37 

9.114 
9.121 
9.129 

5  47  10.5 

6  9  57.6 
6  32  38.2 

57.10 
56.84 
56.56 

16     1.12 
16    0.85 
16    0.57 

64.57 
64.59 
64.62 

3    0.66 
2  42.94 
2  25.40 

0.743 
0.7S6 
0.728 

Tues. 
Wed. 
Thur. 

7 
8 
9 

1    4  57.53 
1     8  36.91 
1  12  16.52 

9.187 
9.146 
9.156 

6  55  12.0 

7  17  38.8 
7  39  58.2 

56.27 
55.97 
55.65 

16    0.30 
16    0.03 
15  59.76 

64.65 
64.68 
64.72 

2    8.05 
1  50.91 
1  34.02 

0.719 
0.710  ! 
0.700  ; 

Fri. 
Sat. 
Sun. 

10 
11 
12 

1  15  56.37 
1  19  36.52 
1  23  16.98 

9.167 
9.180 
9.193 

8    2    9.8 
8  24  13.3 

8  46    8.5 

55.32 
54.98 
54.63 

15  59.49 
15  59.21 
15  58.94 

64.76 
64.80 
64.85 

1  17.38 
1     0.99 
0  44.92 

0.689J 

0.677 

0.664 

Mon. 
Tues. 
Wed. 

13 
14 
15 

1  26  57.74 
1  30  38.84 
1  34  20.30 

9.206 
9.221 
9.2S6 

9    7  55.2 
9  29  33.0 
9  51     1.4 

54.27 
53.89 
53.49 

15  58.67 
15  58.40 
15  58.13 

64.90 
64.95 
65.00 

0  29.18 
0  1378 

6~L27 

0.65O 
0.685 
0.620 

Thur. 

Fri. 

Sat. 

16 
17 

18 

1  38    2.14 
1  41  44.36 
1  45  26.99 

9.252 
9.269 
9.286 

10  12  20.1 
10  33  29.0 
10  54  27.6 

58.08 
52.66 
52.23 

15  57.86 
15  57.59 
15  57.32 

65.05 
65.10 
65.16 

0  15.95 
0  30.24 
0  44.13 

0.604 
0.588 
0.571 

Sun. 
Mon. 
Tues. 

19 
20 
21 

1  49  10.03 
1  52  53.50 
1  56  37.41 

9.908 
9.821 
9.840 

11  15  15.6 
11  35  52.6 
11  56  18.2 

51.78 
51.31 
50.83 

15  57.05 
15  56.78 
15  56.52 

65.22 
65.28 
65.34 

0  57.60 

1  10.65 
1  23.26 

0.553 
0.585 
0.516 

Wed. 
Thur. 
Fri. 

22 
23 
24 

2    0  21.78 
2    4    6.61 
2    7  51.91 

9.859 
9.378 
9.898 

12  16  32.1 
12  36  33.9 
12  56  23.4 

50.33 
49.82 
49.30 

15  56.26 
15  56.00 
15  55.75 

65.41 
65.48 
65.55 

1  35.42 
1  47.11 
1  58.33 

0.497 
0.478 
0.458 

Sat. 
Sun. 
Mon. 

25 
26 
27 

2  11  37.68 
2  15  23.93 
2  19  10.67 

9.418 
9.438 
9.458 

13  16    0.2 
13  35  23  9 
13  54  34.1 

48.76 
48.21 
47.64 

15  55.50 
15  55.26 
15  55.02 

65.62 
65.69 
65.76 

2    9.08 
2  19.36 
2  29.15 

0.438 
0.418 
0.898 

Tues. 
Wed. 
Thur. 

28 
29 
30 

2  22  57.90 
2  26  45.65 
2  30  33.93 

9.479 
9.501 
9.528 

14  13  30.6 
14  32  12.9 
14  50  40.7 

47.06 
46.46 
45.85 

15  54.78 
15  54.54 
15  54.31 

65.83 
65.91 
65.99 

2  38.44 
2  47.22 
2  55.48 

0.377 
0.355 
0.333 

Fri. 

31 

2  34  22.74 

9.544 

N.15    8  53.8 

45.23 

15  54.08 

66.07 

3    3.21 

0.812 

Hon.- 

-XttnTlmtoftiM 

bar  pft— Ing  may  t»  found  by  f 

abtrmcttog  Oa.18  from  the 

Sidereal  Time. 
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AT  GREENWICH  MEAN  ] 

NOON. 

i 

1 
* 

i 

THE  SUN'S 

Bgoftttonof 

Time, 

to  be 

subtracted 

DUtfor 
lhoor. 

Sldtral 

Apparent 
Right  Ajoeufam. 

VOL  tat 
lhoor. 

Apparent 
DecUnattoiL 

Dtff.fbr 
lhoor. 

added  to 
Mean 
Time. 

Wed. 
Thur. 
Fri. 

i 

2 
3 

h.     m.     ■ 

0  43    4.54 
0  46  42.96 
0  50  21.50 

9.U98 
9.102 
9.108 

N.  4  38    10.0 

5     1  14.8 
5  24  14.1 

it 
57.80 
57.58 
57.85 

m.     i. 

3  54.72 
3  36.59 
3  18.57 

8. 

0.758 
0.754 
0.749 

h.     m.      g. 

0  39  9.82 
0  43  6.37 
0  47    2.93 

Sat. 

Sun. 

Mod. 

4 
5 
6 

0  53    0.17 

0  57  39.00 

1  1  18.01 

9.114 
9.121 
9.129 

5  47    7.6 

6  9  55.0 
6  32  35.9 

57.10 
56.84 
56.56 

3    0.69 
2  42.97 
2  25.43 

0.743 
0.736 
0.728 

0  50  59.48 
0  54  56.03 
0  58  52.58 

Tuies. 
Wed. 
Thur. 

7 
8 
9 

1     4  57.21 
1     8  36.63 
1  12  16.28 

9.187 
9.146 
9.156 

6  55  10.0 

7  17  37.1 
7  39  56.8 

56.27 
55.97 
55.65 

2    8.07 
1  50.94 
1  34.03 

0.719 
0.710 
0.700 

1  2  49.14 
1  6  45.69 
1  10  42.25 

Fri. 
Sat. 
Sim. 

10 
11 
12 

1  15  56.17 
1  19  36.36 
1  23  16.85 

9.167 
9.180 
9.198 

8    2    8.6 
8  24  12.4 
8  46    7.9 

55.82 
54.98 
54.68 

1  17.37 
1     1.00 
0  44.93 

0.689 
0.677 
0.664 

1  14  38.80 
1  18  35.36 
1  22  31.92 

Mod. 

Tues. 
Wed. 

13 
14 
15 

1  26  57.66 
1  30  38.80 
1  34  20.30 

9.206 
9.221 
9.286 

9    7  54.8 
9  29  32.8 
9  51     1.4 

54.27 
58.89 
58.49 

0  29.19 
0  13.78 
0     li7 

0.660 
0.635 
0.620 

1  26  28.47 
1  30  25.02 
1  34  21.57 

Thur. 

Fri. 

Sat. 

16 
17 
18 

1  38    2.18 
1  41  44.44 
1  45  27.11 

9.252 
9.269 
9.286 

10  12  20.3 
10  33  29.4 
10  54  28.2 

58.08 
52.66 
52.28 

0  15.95 
0  30.24 
0  44.13 

0.604 
0.588 
0.571 

1  38  18.13 
1  42  14.68 
1  46  11.24 

Sun. 
Mon. 
Tues. 

19 
20 
21 

1  49  10.19 
1  52  53.69 
1  56  37.63 

9.808 
9.821 
9.840 

11  15  16.4 
11  35  53.6 
11  56  19.4 

51.78 
51.31 
50.88 

0  57.60 

1  10.66 
1  23.27 

0.553 
0.585 
0.516 

1  50  7.79 
1  54  4.35 
1  58    0.90 

Wed. 
Thur. 
Fri. 

22 
23 
24 

2    0  22.03 
2    4    6.89 
2    7  52.22 

9.859 
9.878 
9.898 

12  16  33.5 
12  36  35.5 
12  56  25.1 

50.33 
49.82 
49.30 

1  35.43 
1  47.12 
1  58.35 

0.497 
0.478 
0.458 

2  1  57.46 
2  5  54.01 
2    9  50.57 

Sat. 

Sun. 

Mon. 

25 
26 
27 

2  11  38.02 
2  15  24.30 
2  19  11.07 

9.418 
9.488 
9.458 

13  16    2.0 
13  35  25.8 
13  54  36.1 

48.76 
48.21 
47.64 

2    9.11 
2  19.38 
2  29.17 

0.488 
0.418 
0.398 

2  13  47.13 
2  17  43.68 
2  21  40.24 

Tues. 
Wed. 
Thur. 

28 
29 
30 

2  22  58.33 
2  26  46.11 
2  30  34.41 

9.479 
9.501 
9.523 

14  13  32.7 
14  32  15.1 
14  50  43.0 

47.06 
46.46 
45.85 

2  38.46 
2  47.24 
2  55.49 

0.377 
0.355 
0.833 

2  25  36.79 
2  29  33.35 
2  33  29.90 

Fri. 

31 

2  34  23.23 

9.544 

N.15    8  56.2 

45.28 

3    3.23 

0.312 

2  37  26.46 

N 

on.— The  BomMlam 

iter  for  ]|n 

u  Noon  may  bo  ftscomed  Hit  n 

AMU  that  for 

Apparent 

Noon. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

1 
1 

1 

a 

* 

Lofu-Khm 

of  tho 

Radio*  Vector 

of  tho 

brth. 

Dlff.  tot 
1  how. 

MMnTtamt 

of 
BktaeolOh. 

Tnu  LONCUTUDl. 

DUTfor 
lhoor. 

LATITUDE. 

1 

l' 

1 
2 
3 

91 
92 
93 

O           1           H 

11  43    9.5 

12  42  15.7 

13  41  19.7 

42  59.0 
42    5.1 
41     9.0 

147.81 
147.72 
147.62 

+<S>.39 
0.38 
0.34 

0.0000308 
.0001532 
.0002755 

51.0 
51.0 
51.0 

h.     m.     ■. 

23  17     0.70 
23  13    4.79  | 

23     9    8.88  ' 

1 

4 
5 
6 

94 
95 
96 

14  40  21.4 

15  39  20.7 

16  38  17.9 

40  10.6 
39    9.8 
38    6.9 

147.52 
147.43 
147.34 

0.26 

0.17 

•4-0.05 

.0003979 
.0005206 
.0006434 

51.1 
51.1 
51.2 

23     5  12.97  | 
23     1   17.07 
22  57  21.16  | 

7 
8 
9 

97 
98 
99 

17  37  12.9 

18  36    5.7 

19  34  56.4 

37     1.7 
35  54.4 
34  45.0 

147.25 
147.16 
147.07 

—0.07 
0.22 
0.35 

.0007663 
.0008893 
.0010128 

51.2 
51.8 
61.5 

22  53  25.25 
22  49  29.34  ! 

22  45  33.43  I 

1 

10 
11 
12 

100 
101 
102 

20  33  45.0 

21  32  31.7 

22  31  16.6 

33  33.5 
32  20.1 
31     4.9 

146.98 
146.90 
146.83 

0.48 
0.59 
0.69 

.0011365 
.0012604 
.0013843 

51.5 
51.6 
51.6 

22  41  37.53  | 
22  37  41.62  I 
22  33  45.71 

13 
14 
15 

103 
104 
105 

23  29  59.7 

24  28  41.1 

25  27  20*8 

29  47.9 
28  29.1 
27    8.7 

146.76 
146.69 
146.62 

0.75 
0.79 
0.82 

.0015082 
.0016321 
.0017558 

51.6 
51.5 
51.4 

22  29  49.80 
22  25  53  89 
22  21  57.98 

16 
17 
18 

106 
107 
108 

26  25  58.8 

27  24  35.2 

28  23    9.9 

25  46.6 
24  22.9 
22  57.4 

146.55 
146.48 
146.41 

0.80 
0.75 
0.68 

.0018790 
.0020015 
.0021234 

51.2 
51.0 
60.6 

22  18    2.07 
22  14     6.16 
22  10  10.25 

19 
20 
21 

109 
110 
111 

29  21  42.8 

30  20  14.1 

31  18  43.8 

21  30.2 
20     1.4 
18  31.0 

146.34 
146.27 
146.20 

0.58 
0.46 
0.33 

.0022443 
.0023641 
.0024828 

50.1 
49.7 
49.2 

22    6  14.34 
22    2  18.43 
21  58  22.52 

22 
23 
24 

112 
113 
114 

32  17  11.8 

33  15  38.0 

34  14    2.4 

16  58.8 
15  248 
13  49.1 

146.13 
146.06 
145.98 

0.20 
—0.07 
+0.04 

.0026001 
.0027160 
.0028306 

48.5 
48.0 
47.4 

21  54  26.61 
21  50  30.70 
21  46  34.79 

25 
26 
27 

115 
116 
117 

35  12  24.9 

36  10  45.5 

37  9    4.2 

12  11.5 

10  32.0 

8  50.5 

145.90 
145.82 
145.73 

0.16 
0.23 
0.27 

.0029437 
.0030554 
.0031655 

46.9 
46.2 
45.6 

21  42  38.88 
21  38  42.97 
21  34  47.06 

28 
29 
30 

118 
119 
120 

38  7  20.8 

39  5  35.3 

40  3  47.9 

7    7.0 
5  21.4 
3  33.9 

145.65 
145.56 
145.48 

0.29 
0.30 
0.27 

.0032742 
.0033814 
.0034874 

45.0 
44.5 
48.9 

21  30  51.16 
21  26  55.25 
21  22  59.34 

31 

121 

41     1  58.6 

1  44.4 

145.40 

+0.20 

0.0035922 

48.3 

21  19     3.43 

«01B.^X  OQTTMfM 

mdfl  to  tho  tnu  equinox  of 

«hodftte,x' 

to  the  m«a»  equii 

k«  of  Jaa 

.Od. 
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GREENWICH 

MEAN  TIME. 

i 

2 

THE 

MOON'S 

BBBCCDIAMSTia. 

HORIZONTAL  PARALLAX. 

MERIDIAN  PASSAGE. 

s 
£ 

AGS. 

Noon* 

Midnight 

Noon. 

Biff,  for 
lhour. 

Midnight. 

Diff.  for 
lhonr. 

Dili,  for 
lhonr. 

i 

2 
3 

id  48.6 
15  36.1 
15  24.6 

id  42.2 
15  30.2 
15  19.4 

57'  54.7 
57    8.7 
56  26.8 

11 
-1.98 

1.84 

1.64 

57  31*3 
56  47.1 
56    7.7 

11 
-1.92 

1.75 

1.58 

h.    m. 

6  25.3 

7  21.7 

8  13.3 

m. 
2.48 
2.25 
2.06 

d. 

6.6 
7.6 
8.6 

4 
5 
6 

15  14.6 
15    6.1 
14  59.1 

15  10.2 
15    2.4 
14  56.1 

55  50.0 
55  18.8 
54  53.0 

1.42 
1.19 
0.97 

55  33.7 
55    5.2 
54  42.1 

1.80 
1.08 
0.86 

9    0.5 

9  44.1 

10  25.1 

1.89 
1.76 
1.68 

9.6 
10.6 
11.6 

7 
8 
9 

14  53.5 
14  49.2 
14  46.3 

14  51.2 
14  47.6 
14  45.3 

54  32.5 
54  16.8 
54    5.9 

0.75 
0.55 
0.35 

54  24.0 
54  10.8 
54    2.3 

0.65 
0.45 
0.25 

11    4.7 

11  44  1 

12  24.1 

1.65 
1.65 
1.70 

12.6 
13.6 
14.6 

10 
11 
12 

14  44.7 
14  44.5 
14  46.1 

14  44.4 
14  45.0 
14  47.5 

54    0.0 

53  59.4 

54  5.0 

-0.14 

40.10 

0.87 

53  59.0 

54  1.4 
54  10.3 

-0.02 

+0.23 

0.52 

13    5.8 

13  50.0 

14  37.1 

1.79 
1.90 
2.02 

15.6 
16.6 
17.6 

13 
14 

14  49.4 

14  54.8 

15  2.5 

14  51.8 

14  58.4 

15  7.2 

54  17.4 

54  37.4 

55  5.6 

0.67 
1.00 
1.85 

54  26.4 

54  50.4 

55  22.8 

0.83 
1.17 
1.53 

15  27.1 

16  19.6 

17  13.4 

2.13 
2.21 
2.24 

18.6 
19.6 
20.6 

16 
17 
18 

15  12.5 
15  24.8 
15  38.8 

15  18.4 
15  31.6 
15  46.3 

55  42.2 

56  26.9 

57  18.4 

1.70 
2.01 
2.26 

56    3.6 

56  51.9 

57  46.2 

1.86 
2.15 
2.84 

18  7.3 

19  0.0 
19  51.2 

2.22 
2.17 
2.10 

21.6 
22.6 
23.6 

19 
20 
21 

15  54.0 

16  9.5 
16  23.9 

16     1.8 
16  16.9 
16  30.2 

58  14.7 

59  11.7 

60  4.5 

2.88 
2.82 
2.02 

58  43.4 

59  39.0 

60  27.6 

2.88 
2.20 
1.78 

20  41.0 

21  30.0 

22  19.6 

2.06 
2.05 
2.10 

24.6 
25.6 
26.6 

22 
23 
24 

16  35.6 
16  43.0 
16  45.4 

16  39.9 
16  44.9 
16  44.5 

60  47.4 

61  14.9 
61  23.5 

1.49 
+0.77 
-0.06 

61    3.3 
61  21.7 
61  20.2 

1.15 

+0.86 
-0.48 

23  11.0 

6 
0    5.5 

2.20 
2.35 

27.6 

28.6 

0.2 

25 
26 
27 

16  42.3 
16  34.2 
16  22.2 

16  38.8 
16  28.6 
16  15.3 

61  11.9 
60  42.2 
59  58.3 

0.88 
1.56 
2.04 

60  59.1 
60  21.7 
59  32.7 

1.24 
1.88 
2.19 

1  4.1 

2  6.4 

3  10.8 

2.52 
2.64 
2.67 

1.2 
2.2 
3.2 

28 
29 
30 

16    7.9 
15  52.7 
15  37.8 

16    0.3 
15  45.1 
15  30.8 

59    5.7 
58     9.8 
57  15.2 

2.29 
2.82 
2.19 

58  37.8 
57  42.1 
56  49.6 

2.33 
2.08 

4  14.4 

5  14.2 

6  8.8 

2.57 
2.3S 
2.17 

4.2 
5.2 
6.2 

31 

15  24.2 

15  18.1 

56  25.4 

-1.95 

56    2.8 

-1.80 

6  57.8 

2.00 

7.2 

I 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Afloeuion. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Hoar. 

Bight  AjMOfkm. 

Diff. 
forlm. 

HtffiHMtfcTm 

Diff. 

forlia. 

WEDNESDAY  1. 

FRIDAY 

3. 

h.    m.    a. 

■. 

O        1       « 

a 

h.    m.    a. 

a. 

O       1      u 

■ 

0 

6  49  21.02 

2.5436 

N.28  16    9.6 

8.187 

0 

8  43  48.83 

3.2103 

N.22  50  43.7 

9.873 

1 

6  51  53.47 

£6381 

28  12  56.2 

8409 

1 

8  46     1.23 

24030 

22  40  48.2 

•477 

2 

6  54  25.59 

3.6335 

28    9  32.5 

8480 

9 

8  48  13.19 

2.1967 

22  30  46.5 

10479 

3 

6  56  51. W 

2.6988 

28    5  58.6 

8460 

3 

8  50  24.71 

2.1884 

22  20  38.7 

10,181 

4 

6  59  28.81 

24311 

28    2  14.5 

8430 

4 

8  52  35.80 

2.1812 

92  10  24.8 

10403 

5 

7     1  59.90 

34153 

27  58  20.2 

3.989 

5 

8  54  46.45 

2.1740 

22    0    4.9 

10481 

6 

7    4  30.64 

24093 

27  54  15.8 

4.166 

6 

8  56  56.67 

2.1666 

21  49  39.1 

10478 

7 

7    7     1.02 

3.6031 

27  50    1.5 

4430 

7 

8  59    6.46 

2.1596 

21  39    7.5 

10475   1 

8 

7    9  31.03 

34970 

27  45  37.4 

4483 

8 

9     1  15.82 

2.1624 

21  28  30.1 

10470   j 

9 

7  12    0.67 

34908 

27  41     3.5 

4446 

9 

9    3  24.75 

2.1463 

21  17  47.1 

10.703    ' 

10 

7  14  29.93 

34846 

27  36  19.9 

4407 

10 

9    5  33.26 

3.1383 

21    6  58  6 

10454    j 

11 

7  16  58.61 

24781 

27  31  96.7 

4467 

11 

9    7  41.35 

3.1813 

20  56    4.6 

10445   I 

19 

7  19  27.30 

24716 

27  26  93.9 

6.126 

19 

9    9  49.02 

2.1243 

20  45    5.1 

11485 

13 

7  21  55.40 

24650 

97  21  11.6 

6.283 

13 

9  11  56.27 

2.1173 

20  34    0.3 

11.133  j 

14 

7  24  23.10 

X4588 

27  15  49.9 

6489 

14 

9  14    3.10 

3.1104 

20  22  50.3 

11.309  1 

15 

7  26  50.39 

24615 

27  10  18.9 

6.693 

15 

9  16    9.52 

2.1036 

20  11  35.2 

11.394   : 

16 

7  99  17.96 

34447 

27    4  38.7 

6.746 

16 

9  18  16.53 

24968 

20    0  15.0 

11478 

17 

7  31  43.76 

24378 

26  58  49.4 

6497 

17 

9  20  21.14 

24901 

19  48  49.8 

11481 

18 

7  34    9.82 

34809 

26  52  51.0 

64)47 

18 

9  22  26.35 

24884 

19  37  19.7 

11442 

19 

7  36  35.47 

34339 

26  46  43.7 

6*196 

19 

9  24  31.16 

24768 

19  25  44.8 

11433 

20 

7  39    0.70 

24169 

26  40  27.5 

6444 

20 

9  96  35.57 

24703 

19  14     5.1 

11.701 

21 

7  41  25.50 

34098 

26  34    2.4 

6490 

21 

9  28  39.59 

34637 

19    2  20.7 

11.778 

29 

7  43  49.88 

24037 

26  27  28.6 

6434 

22 

9  30  43.22 

34673 

18  50  31.7 

11454 

93 

7  46  13.83 
THt 

24966 

JRSDA 

N.26  20  46.3 
Y  2. 

6*777 

23 

9  39  46.46 
SAT 

2460B 

TOIDA 

N.18  38  38.9 
J  4. 

11439  . 

0 

7  46  37.35 

2.3884 

N.26  13  55.4 

6418 

0 

9  34  49.32 

34446 

N.18  96  40.2 

12403 

1 

7  51    0.44 

24812 

26    6  56.1 

7468 

1 

9  36  51.80 

24383 

18  14  37.9 

12474 

2 

7  53  23.09 

24739 

25  59  48.4 

7.197 

2 

9  38  53.90 

34830 

18    9  31  3 

13.146 

3 

7  55  45.31 

24666 

25  52  32.4 

7436 

3 

9  40  55.63 

34358 

17  50  90.5 

13.315 

4 

7  58    7.09 

24693 

25  45    8.2 

7.470 

4 

9  42  56.99 

24197 

17  38    5.5 

13.383 

5 

8    0  28.42 

24618 

25  37  36.0 

7.604 

5 

9  44  57.99 

24187 

17  25  46.5 

12460 

6 

8    2*49.31 

24444 

25  29  55.7 

7.787 

6 

9  46  58.63 

24077 

17  13  23.4 

12417 

7 

8    5    9.76 

2.3370 

25  22    7.5 

7468 

7 

9  48  58.91 

24018 

17    0  56.4 

13483 

8 

8    7  29.76 

24396 

25  14  11.5 

7497 

8 

9  50  58.84 

14958 

16  48  25.6 

13446 

9 

8    9  49.31 

34333 

25    6     7.8 

8.136 

9 

9  52  58.42 

14900 

16  35  50.9 

13409 

10 

8  12    8.42 

34147 

24  57  56.4 

8.363 

10 

9  54  57.65 

1.9843 

16  23  12.5 

13470 

11 

8  14  27.08 

3.3073 

24  49  37.4 

8478 

11 

9  56  56.53 

1.9785 

16  10  30.5 

13.730 

12 

8  16  45.29 

2.3997 

24  41  11.0 

8.503 

12 

9  58  55.07 

14739 

15  57  44.9 

13.789 

13 

8  19    3.05 

2.3933 

24  32  37.2 

8434 

13 

10    0  53.28 

14674 

15  44  55.8 

13447 

14 

8  21  20.36 

3.2847 

24  23  56.1 

8.745 

14 

10    2  51.16 

14630 

15  32    3.3 

13403 

15 

8  23  37.22 

2.3773 

24  15    7.8 

8464 

15 

10    4  48.72 

1.9666 

15  19    7.4 

13469 

16 

8  25  53.63 

2.3698 

24    6  12.4 

8483 

16 

10    6  45.96 

14613 

15    6    8.2 

18413 

17 

8  28    9.60 

3.3634 

23  57  10.0 

9498 

17 

10    8  42.88 

1.9460 

14  53    5.8 

18467 

18 

8  30  25.12 

3.3549 

23  48    0.6 

9.313 

18 

10  10  39.48 

1.9408 

14  40    0.2 

18.119 

19 

8  32  40.19 

3.3474 

23  38  44.4 

9437 

19 

10  12  35.77 

14367 

14  26  51.5 

18.170 

90 

8  34  54.81 

2.3899 

23  29  21.4 

9438 

20 

10  14  31.76 

14807 

14  13  39.8 

18.330 

21 

8  37    8.98 

3.2825 

23  19  51.8 

9448 

21 

10  16  27.45 

1.9357 

14    0  25.1 

18469 

22 

8  39  22.71 

2.3361 

23  10  15.6 

9467 

22 

10  18  22.84 

1.9308 

13  47    7.5 

18417 

23 

8  41  35.99 

2.2177 

23    0  32.9 

9.766 

23 

10  20  17.04 

14169 

13  33  47.1 

18463 

24 

8  43  48.83 

2.2103 

N.22  50  43.7 

9473 

24 

10  22  12.75 

14111 

N.13  20  23.9 

13409    1 

VI. 
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flour. 

Right  Aaoetukm. 

Diff. 
forlm. 

Dtottnatkm. 

Diff. 
fori  m. 

Hour. 

Bight  AMomakm. 

Dtft 
forlm. 

DwHnfttkm. 

Diff. 
forlm. 

SB 

rNDAX 

r  5. 

TUESDAY  7. 

h.    m.    ■. 

o       I       « 

u 

h.    m.    ■. 

•. 

O         1         If 

M 

0 

10  22  12.75 

1.9111 

N.13  20  23.9 

18.409 

0 

11  49  50.22 

1.7679 

N.  2    2  41.5 

14479 

1 

10  24     7.27 

1.9063 

13    6  58.0 

13.468 

1 

11  51  36.26 

1.7667 

1  48  12.7 

14480 

2 

10  26     1.51 

1.9017 

12  63  29.6 

13.497 

2 

11  53  22.23 

1.7666 

1  33  43.9 

14481 

3 

10  27  55.47 

1.8971 

12  39  58.4 

13.639 

3 

11  55    8.14 

1.7646 

1  19  15.0 

14481 

4 

10  29  49.16 

1.8927 

12  26  24.8 

13.681 

4 

11  56  53.98 

1.7636 

1     4  46.2 

14479 

5 

10  31  42.59 

1.8983 

12  12  48.7 

18423 

5 

•  11  58  39.77 

1.7637 

0  50  17.5 

14477 

6 

10  33  35.76 

1.8840 

11  59  10.2 

13461 

6 

12    0  25.50 

1.7618 

0  35  49.0 

14473 

7 

10  35  28.67 

1.8798 

11  45  29.4 

13499 

7 

12    2  11.18 

1.7610 

0  21  20.7 

14469 

8 

10  37  21.33 

1.8736 

11  31  46.3 

13.737 

8 

12    3  56.82 

1.1603 

N.  0    6  52.7 

14464 

9 

10  39  13.74 

1.8714 

11  18    0.9 

13.774 

9 

12    5  42.42 

1*7697 

S.  0    7  35.0 

14469 

10 

10  41     5.90 

146:3 

11     4  13.4 

13409 

10 

12    7  27.98 

1.7691 

0  22    2.4 

14463 

11 

10  42  57.82 

1.8834 

10  50  23.8 

13443 

11 

12    9  13.51 

1.7686 

0  36  29.4 

14447 

12 

10  44  49.51 

1.9098 

10  36  32.2 

18477 

12 

12  10  59  01 

1.7.<61 

0  50  56.0 

14439 

13 

10  46  40.97 

14668 

10  22  38.6 

13410 

13 

12  12  44.48 

1.7677 

1     5  22.1 

14490 

14 

10  48  32.20 

14690 

10    8  43.0 

13443 

14 

12  14  29.94 

1.7676 

1  19  47.6 

14430 

15 

10  50  23.21 

1.8483 

9  54  45.6 

13472 

15 

12  16  15.38 

1.7673 

1  34  12.5 

14410 

16 

10  52  14.00 

14447 

9  40  46.4 

1440*2 

16 

12  18    0.81 

1-7671 

1  48  36.8 

14499 

17 

10  54    4.58 

1441*2 

9  26  45.4 

14490 

17 

12  19  46.23 

1-7570 

2    3    0.4 

14487 

18 

10  55  54.94 

14977 

9  12  42.7 

14468 

18 

12  21  31.65 

1*7670 

2  17  23.2 

14474 

19 

10  57  45.10 

14343 

8  58  38.4 

14485 

19 

12  23  16.07 

1*7670 

2  31  45.3 

14461 

20 

10  59  35.06 

14310 

8  44  32.5 

14.111 

20 

12  25    2.49 

1*7671 

2  46    6.6 

14447 

21 

11     1  24.82 

14*78 

8  30  25.0 

14.138 

21 

12  26  47.92 

1*7673 

3    0  27.0 

14433 

22 

11     3  14.39 

14*40 

8  16  16.1 

14.160 

22 

12  28  33.36 

1*7576 

3  14  46.5 

14417 

23 

11     5    3.77 

14916 

N.  8    2    6.8 

14.163 

23 

12  30  18.82 

1*7678 

S.  3  29    5.0 

14400 

MC 

>NDAJ 

r  6. 

WED 

NESD 

AY  8. 

0 

11     6  52.97 

14189 

N.  7  47  54.1 

14406 

0 

12  32    4.30 

1.7683 

S.  3  43  22.5 

14489 

1 

11     8  41.99 

14168 

7  33  41.1 

14.337 

1 

12  33  49.80 

1.1686 

3  57  38.9 

14464 

2 

11  10  30.84 

14197 

7  19  26.9 

14.347 

2 

12  35  35.33 

1.7691 

4  11  54.2 

14.346 

3 

11   12  19.51 

14099 

7    5  11.4 

14.-267 

3 

12  37  20.90 

1.7696 

4  26    8.4 

14.937 

4 

11  14    8.02 

14074 

6  50  54.8 

14.386 

4 

12  39    6.50 

1.7603 

4  40  21.5 

14.907 

5 

11  15  56.37 

14046 

6  36  37.1 

14403 

5 

12  40  52.14 

1.7610 

4  54  33.3 

14.186 

6 

11   17  44.56 

14019 

6  22  18.4 

14420 

6 

12  42  37.83 

1.7618 

5    8  43.8 

14.164 

7 

11   19  32  60 

1.7994 

6    7  58.7 

14436 

7 

12  44  23.56 

1.7697 

5  22  53.0 

14.141 

8 

11  21  20.49 

1.7970 

5  53  38.1 

14462 

8 

12  46    9.35 

1.7636 

6  37    0.8 

14.117 

9 

11  23    8.24 

1.7947 

5  39  16.5 

14467 

9 

12  47  55.19 

1.7646 

5  51     7.1 

14493 

10 

11  24  55.85 

1. 79*4 

5  24  54.1 

14461) 

10 

12  49  41.09 

1.7666 

6    5  11.9 

14467 

11 

11  26  43.33 

1.7903 

5  10  30.9 

14492 

11 

12  51  27.06 

1.7667 

6  19  15.2 

1444-2 

12 

11  28  30.67 

1.7881 

4  56    7.0 

14*404 

12 

12  53  13.09 

1.7678 

6  33  16.9 

14416 

13 

11  30  17.89 

1.7860 

4  41  42.4 

14-416 

13 

12  54  59.19 

1.7690 

6  47  17.0 

13488 

14 

11  32    4.99 

1.7840 

4  27  17.1 

1449* 

14 

12  56  45.37 

1.7703 

7     1   15.5 

13461 

15 

11  33  51.97 

1.7891 

4  12  51.3 

14434 

15 

12  58  31.63 

1.7717 

7  15  12.3 

13483 

16 

11  35  38.84 

1.7803 

3  58  25.0 

14.442 

16 

13    0  17.97 

1.7731 

7  29    7.3 

18401 

17 

1 1  37  25.60 

1-7784 

3.43  58.2 

14460 

17 

13    2    4.40 

17746 

7  43    0.4 

18469 

18 

11  39  12.25 

1.7767 

3  29  30  9 

14467 

18 

13    3  50.92 

1*7761 

7  56  51.6 

18488 

19 

11  40  58.80 

1.7161 

3  15    3.3 

14469 

19 

13    5  37.53 

1*7777 

8  10  41.0 

18407 

20 

11  42  45.26 

1.7736 

3    0  35.4 

14467 

90 

13    7  24.24 

1*7793 

8  24  28.5 

13.776 

21 

11  44  31.63 

1*7731 

2  46    7.2 

1447X 

21 

13    9  11.05 

1*7811 

8  38  14.0 

18.741 

22 

11  46  17.91 

1.7706 

2  31  38.8 

14476 

22 

13  10  57.97 

1*1839 

8  51  57.4 

13.708 

23 

11  48    4.11 

1*7693 

2  17  10.2 

14477 

23 

13  12  45.00 

1*7847 

9    5  38.7 

13470 

24 

11  49  50.22 

1*7679 

N.  2    2  41.5 

14.479 

24 

13  14  32.13 

1*7666 

S.   9    19    17.8      13434 
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ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aaoetukm. 

DHL 
forlm. 

Declination. 

Difl. 
for  1  m. 

Soar. 

Right  Aaoension. 

DM. 
for  1  m. 

PffftHnattom 

Diff. 
forlm. 

THURSDAY  9. 

SATURDAY  11. 

h.    m.    s. 

■. 

O         »        0 

it 

h.    m.    s. 

•. 

O         1         M 

» 

0 

13  14  32.13 

1.7865 

S.  9  19  17.8 

18.684 

0 

14  43  33.08 

14417 

S.19  16  36.8 

10480 

1 

13  16  19.38 

1.7865 

9  32  54.7 

18.597 

1 

14  45  29.71 

14460 

19  27  30.3 

10.863 

2 

13  18    6.75 

1.7906 

9  46  29.4 

13.560 

2 

14  47  26.60 

14503 

19  38  19.1 

10.774 

3 

13  19  54.25 

1.7937 

10    0     1.9 

18.433 

3 

14  49  23.75 

1.9547 

19  49    3.2 

10495 

4 

13  21  41.88 

1.7948 

10  13  32.0 

18.483 

4 

14  51  21.17 

14593 

19  59  42.5 

10414 

5 

13  23  29.63 

1.7970 

10  26  59.7 

13.443 

5 

14  53  18.85 

14636 

20  10  16.9 

10.533 

6 

13  25  17.52 

1.7998 

10  40  25.0 

18.401 

6 

14  55  16.80 

1.9681 

20  20  46.5 

10.451 

7 

13  27    5.55 

14017 

10  53  47.8 

13459 

7 

14  57  15.02 

1.9736 

20  31  11.1 

10468 

8 

13  28  53.72 

14040 

11     7    8.1 

18417 

8 

14  59  13.51 

1.9771 

20  41  30.7 

10.385 

9 

13  30  42.03 

14064 

11  20  25.8 

18.374 

9 

15     1  12.28 

1.9817 

20  51  45.3 

10.301 

10 

13  32  30.49 

14089 

11  33  40.9 

18.339 

10 

15    3  11.32 

14868 

21     1  54.8 

10.115 

11 

13  34  19.10 

14115 

11  46  53.3 

13.184 

11 

15    5  10.64 

14909 

21  11  59.1 

10.037 

12 

13  36    7.87 

14141 

12    0    3.0 

18.138 

12 

15    7  10.23 

1.9965 

21  21  58.1 

9489 

13 

13  37  56.79 

14167 

12  13    9  9 

13493 

13 

15    9  10.10 

34003 

21  31  51.8 

9451 

14 

13  39  45.88 

14195 

12  26  14.0 

13445 

14 

15  11   10.25 

34049 

21  41  40.2 

9.763 

15 

13  41  35.13 

14933 

12  39  15.3 

13.997 

15 

15  13  10.69 

3.0096 

21  51  23.3 

9.678 

16 

13  43  24.55 

14361 

12  52  13.6 

13.947 

16 

15  15  11.41 

34143 

22     1     1.0 

9.583 

17 

13  45  14.14 

14280 

13     5    8.9 

13497 

17 

15  17  12.41 

34191 

22  10  33.2 

9.490 

18 

13  47    3.90 

14810 

13  18     1.2 

13447 

18 

15  19  13.70 

34339 

22  19  59.8 

9497 

19 

13  48  53.84 

14340 

13  30  50.5 

13.796 

19 

15  21   15.28 

34387 

22  29  20.8 

9403 

20 

13  50  43.97 

14370 

13  43  36.7 

13.743 

20 

15  23  17.14 

34335 

22  38  36.1 

9.308 

21 

13  52  34.28 

14401 

13  56  19.7 

13490 

21 

15  25  19.29 

34883 

22  47  45.8 

9.118 

22 

13  54  24.78 

14483 

14    8  59.5 

13436 

22 

15  27  21.73 

34431 

22  56  49.7 

9417 

23 

13  56  15.47 
FB 

14464 

IDAY 

S.14  21  36.0 
10. 

13461 

23 

15  29  24.46 

SIL 

34478 

NDAY 

S.23    5  47.8 
12. 

8419 

0 

13  58    G.35 

14497 

S.14  34    9.2 

13436 

0 

15  31  27.47 

34536 

S.23  14  40.0 

6431 

1 

13  59  57.43 

14530 

14  46  39.0 

13.466 

1 

15  33  30.77 

34674 

23  23  26.3 

6.731 

2 

14     1  48.71 

14563 

14  59    5.4 

13.411 

2 

15  35  34.36 

34633 

23  32    6  6 

8.630 

3 

14     3  40.19 

14597 

15  11  28.3 

13463 

3 

15  37  38.24 

34671 

23  40  40.8 

8419 

4 

14    5  31.88 

14833 

15  23  47.7 

13.394 

4 

15  39  42  41 

3.0730 

23  49    8.9 

8.417 

5 

14    7  23.77 

146(17 

15  36    3.6 

13.334 

5 

15  41  46.88 

34769 

23  57  30.9 

8415 

6 

14    9  15.87 

14703 

15  48  15.8 

13.173 

6 

15  43  51.64 

34817 

24     5  46.7 

8.313 

7 

14  11    8.19 

14788 

16    0  24.3 

13.111 

7 

15  45  56.68 

34865 

24  13  56.3 

6.107 

8 

14  13    0.73 

14775 

16  12  29.1 

13449 

8 

15  48    2.01 

34913 

24  21  59.6 

8403 

9 

14  14  53.49 

14813 

16  24  30.2 

11466 

9 

15  50    7.64 

34961 

24  29  56.5 

7.895 

10 

14  16  46.47 

14849 

16  36  27.4 

11431 

10 

15  52  13.55 

3.1009 

24  37  47.0 

7.787 

11 

14  18  39.67 

14887 

16  48  20.7 

11456 

11 

15  54  19.75 

3.1057 

24  45  31.0 

7.679 

12 

14  20  33.10 

14935 

17    0  10.1 

11.790 

12 

15  56  26.24 

3.1105 

24  53    8.5 

7.670 

13 

14  22  26.77 

14964 

17  11  55.5 

11.732 

13 

15  58  33.01 

3.1153 

25    0  39.4 

7.459 

14 

14  24  20.67 

1.9003 

17  23  36.8 

11454 

14 

16    0  40.07 

3.1301 

25    8    3.6 

7448 

15 

14  26  14.81 

14043 

17  35  14.1 

11465 

15 

16    2  47.42 

3.1349 

25  15  21.1 

7.336 

16 

14  28    9.19 

1.9083 

17  46  47.2 

11417 

16 

16    4  55.06 

3.1397 

25  22  31.9 

7.133 

17 

14  30    3.81 

14133 

17  58  16.1 

11.447 

17 

16    7    2.99 

3.1345 

25  29  35.9 

7411 

18 

14  31  58.67 

14164 

18    9  40.8 

11476 

18 

16    9  11.20 

3.1393 

25  36  33.1 

6496 

19 

14  33  53.78 

14305 

18  21     1.2 

11403 

19 

16  11  19.69 

3.1439 

25  43  23.4 

6.780 

20 

14  35  49.14 

14346 

18  32  17.2 

11.380 

20 

16  13  28.46 

3.1486 

25  50    6.7 

6.664 

21 

14  37  44.74 

14388 

18  43  28.8 

11.366 

21 

16  15  37.51 

3.1533 

25  56  43.1 

6447 

22 

14  39  40.60 

14330 

18  54  36.0 

11463 

22 

16  17  46.84 

3.1578 

26    3  12.4 

6.439    1 

23 

14  41  36.71 

14878 

19    5  38.7 

11407 

23 

16  19  56.45 

3.1634 

26    9  34.6 

6410    1 

24 

14  43  33.08 

1.9417 

S.19  16  36.8 

10480 

24 

16  22    6.33 

3.1669 

S.26  15  49.6 

6.190    1 

VIII. 


APRIL,    1857. 
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GREENWICH    MEAN    TIME. 


THE  MOON'S   BIGHT  ASCENSION  AND   DECLINATION. 


Hour. 


Bight 


Diff. 
fbrlm. 


forTmJ*™ 


Bight 


fcrlm. 


forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h.  m. 
16  22 
16  24 
16  26 
16  28 
16  30 
16  32 
16  35 
16  37 
16  39 
16  41 
16  43 
16  46 
16  48 
16  50 
16  52 
16  55 
16  57 
16  59 


17 
17 
17 
17 
17 


17  13 


17  15 
17  17 
17  19 
17  22 
17  24 
17  26 
17  28 
17  31 
17  33 
17  35 
17  38 
17  40 
17  42 
17  45 
17  47 
17  49 
17  51 
17  54 
17  56 

17  58 

18  1 
18  3 
18  5 
18  8 
18  10 


MONDAY  13. 


o 
S.26 


26 
26 
26 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
28 
S.28 


TUESDAY   14. 


WEDNESDAY   15. 


s. 

s. 

6.33 

3. 1009 

16.48 

2.1714 

26.90 

2.1709 

37.59 

2.1804 

48.55 

2.1849 

59.78 

2.1893 

11.27 

2.1937 

23.02 

2.1900 

35.03 

2.2022 

47.29 

2.4064 

59.81 

2.2106 

12.57 

2.2147 

25.58 

2.2188 

38.83 

2.2*19 

52.33 

2.2269 

6.07 

2.2)09 

20.04 

2.2848 

34.25 

2.2387 

48.69 

2.2426 

4.35 

2.2492 

19.23 

2.2499 

33.33 

2.2686 

48.65 

2-2671 

4.18 

2.2006 

15  49.6 
21  57.4 
27  58.0 

33  51.3 
39  37.2 
45  15.7 
50  46.8 
56  10.4 

1  26.4 

6  34.9 

11  35.7 

16  28.8 
21  14.2 
25  51.8 
30  21.6 

34  43.5 
38  57.5 
43  3.6 
47  1.7 
50  51.7 
54  33.6 
58    7.4 

1  33.0 
4  50.5 


19.91 

2.2639 

35.84 

2.2672 

51.97 

2.2706 

8.30 

2.2737 

24.82 

2.2768 

41.52 

2.2798 

58.40 

2.2828 

15.46 

2.3867 

32.69 

2.2886 

50.09 

2.2913 

7.65 

2.2940 

25.37 

2.2967 

43.25 

2.2992 

1.28 

24017 

19.45 

2.3040 

37.76 

2.3062 

56.20 

34084 

14.77 

24106 

33.47 

24137 

52.29 

24147 

11.23 

24166 

30.28 

24183 

49.43 

24199 

8.67 

24216 

28.01 

34230 

1.28  7 
28  11 
28  13 
28  16 
28  19 
28  21 
28  24 
28  26 
28  28 
28  30 
28  31 
28  33 
28  34 
28  36 
28  37 
28  38 
28  39 
28  40 
28  40 
28  41 
28  41 
28  41 
28  41 
28  41 
.28  41 


59.8 

0.8 
53.4 
37.7 
13.6 
41.1 

0.1 
10.6 
12.6 

6.1 
51.0 
27.3 
55.0 
14.0 
24.3 
25.8 
18.6 

2.6 
37.8 

4.1 
21.6 
30.3 
30.1 
21.0 

2.9 


6.190 
6.070 


6 AH 
6.704 


6.204 
6.077 
4.949 
4421 
4.692 
4462 
4.4*1 
4.299 
4.167 
4436 
8.901 
8.768 
3481 


3447 
3.807 
3.668 
3438 
2487 
3446 
3.104 
1462 
1420 
1477 
1.633 
1489 
1.244 
1498 
0462 


0-612 
0466 
0-318 
0471 
0477 
0.327 
0476 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h.  m. 
18  10 
18  12 
18  15 
18  17 
18  19 
18  22 
18  24 
18  26 
18  29 
18  31 
18  33 
18  36 
18  38 
18  40 
18  43 
18  45 
18  47 
18  50 
18  52 
18  54 
18  57 

18  59 

19  1 
19  4 


1. 

•. 

28.01 

34330 

S 

47.44 

34246 

6.95 

24268 

26.54 

34370 

46.20 

34382 

5.93 

34293 

25.72 

24308 

45.57 

2.3813 

5.48 

24322 

25.44 

2.8329 

45.43 

24336 

5.46 

2.3341 

25  52 

24346 

45.61 

24360 

5.72 

24362 

25.84 

34364 

45.97 

34366 

6.11 

34367 

26.25 

34366 

46.38 

34364 

6.50 

2*3362 

26.61 

24849 

46.70 

248461 

6.76 

24341 1 

S 

.28  41  2.9 
28  40  35.9 
28  40  0.0 
28  39  15.1 
28  38  21.2 
28  37  18.3 
28  36  6.4 
28  34  45.5 
28  33  15.5 
28  31  36.4 
28  29  48.3 
28  27  51.1 
28  25  44.8 
28  23  29.4 
28  21  4.9 
28  18  31.4 
28  15  48.8 
28  12  57.1 
28  9  56.2 
28  6  46.3 
28  3  27.3 
27  59  59.2 
27  56  22.1 
.27  52  35.9 


THURSDAY  16. 


19  6 
19  8 
19  11 
19  13 
19  15 
19  18 
19  20 
19  22 
19  25 
19  27 
19  29 
19  32 
19  34 
19  36 
19  39 
19  41 
19  43 
19  45 
19  48 
19  50 
19  52 
19  55 
19  57 

19  59 

20  2 


26.79 

3.8836 

46.79 

34380 

6.75 

8.3328 

26.67 

3.3316 

46.54 

34307 

6.36 

3.3298 

26.12 

34288 

45.82 

3.8277 

5.45 

24206 

25.01 

34364 

44.50 

34242 

3.92 

34380 

23.26 

34316 

42.51 

34201 

1.67 

34186 

20.74 

34170 

39.71 

34168 

58.58 

34186 

17.35 

34118 

36.00 

34100 

54.55 

34082 

12.99 

34063 

31.31 

34043 

49.51 

24023 

7.59 

24003 

S.27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 
26 
26 
26 
26 
26 
26 


25 
25 
25 
25 
S.25 


48  40.6 
44  36.2 
40  22.8 

36  0.4 
31  28.9 
26  48.4 
21  58.9 
17  0.4 

11  52.9 
6  36.4 
1  10.9 

55  36.5 

49  53.2 
44  1.0 

37  59.9 
31  49.9 
25  31.1 
19  3.5 

12  27.1 
5  41.9 

58  47.9 
51  45.2 
44  33.8 
37  13.7 
29  45.0 


0476 

0.634 
0.673 
0423 
0478 
1.123 
1.273 
1.424 
1476 
1.727 
1478 
2429 
2.181 
2433 
3.488 
2484 
2.786 
3.938 
8490 
3.341 
3492 
8448 
3.694 
8446 


3.997 
4.148 
4.298 
4.449 
4.600 
4.760 
4400 
6460 
6.200 
6460 
8.499 
6447 
6.796 
6.944 
6.092 
6.240 
6487 
6.638 
6480 
6426 
6.972 
7-117 
7.262 
7407 
7.660 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aaoendon. 

Dlfl. 
for  1  m. 

Declination. 

Diff. 
forlm. 

How. 

Bight  Attention. 

Diff. 
forlm. 

Declination. 

Diff. 
Jbrlm. 

FRIDAY 

17. 

SUNDAY 

19. 

h.    m.    s. 

a. 

O         f         « 

IT 

h.    m.    b. 

8. 

O        I        II 

H 

0 

20    2    7.59 

9.3008 

S.25  29  45.0 

7.560 

0 

21  49  43.54 

2.1898 

S.16  53  51.4 

13444 

1 

90    4  25.55 

3.1982 

25  22    7.7 

7498 

1 

21  51  54.43 

9.1805 

16  40    9.6 

13.750 

3 

20    6  43.38 

24900 

25  14  21.8 

7436 

9 

21  54     5.19 

2.1784 

16  26  21.4 

18465 

3 

20    9     1.07 

2.9938 

25    6  27.3 

7.979 

3 

21  56  15.83 

2.1763 

16  12  26.9 

13469 

4 

20  11   18.63 

24916 

24  58  24.3 

8.121 

4 

21  58  26.35 

2.1743 

15  58  26.3 

14461 

5 

20  13  36.06 

2.2993 

24  50  12.8 

8462 

5 

22    0  36.75 

2.1793 

15  44  19.6 

14.109 

6 

20  15  53.35 

2.9870 

24  41  52.9 

8409 

6 

22    2  47.03 

2.1703 

15  30    6.9 

14469 

7 

20  18  10.50 

2.984? 

24  33  24.6 

8442 

7 

22    4  57.19 

9.1684 

15  15  48.2 

14461 

8 

20  20  27.51 

2.2893 

24  24  47.9 

8.689 

8 

22    7    7.24 

2.1666 

15     1  23.6 

14458 

9 

20  22  44.38 

2.9800 

24  16    2.8 

84  J 1 

9 

22    9  17.18 

2.1648 

14  46  53.2 

14465 

10 

20  25     1.11 

24776 

24    7    9.4 

8458 

10 

22  11  27.02 

2.1630 

14  32  17.0 

14461 

11 

20  27  17.69 

24751 

23  58    7.8 

9.096 

11 

22  13  36.76 

2.1613 

14  17  35.1 

14.745 

12 

20  29  34.12 

94797 

23  48  57.9 

9.933 

12 

22  15  46.39 

2.1697 

14    2  47.6 

14488 

13 

20  31  50.41 

94709 

23  39  39.8 

9470 

13 

22  17  55.93 

2.1589 

13  47  54.5 

14431 

14 

20  34    6.55 

24677 

23  30  13.5 

9406 

14 

22  20    5.38 

2.1567 

13  32  55.9 

16499 

15 

20  36  22.53 

24661 

23  20  39.1 

9441 

15 

22  22  14.74 

9.1559 

13  17  51.9 

16.111 

16 

20  38  38.36 

9.9896 

23  10  56  6 

9-775 

16 

22  24  24.01 

2.1588 

13    2  42.6 

16.199 

17 

20  40  54.04 

24600 

23     1     6.1 

9408 

17 

22  26  33.20 

2.16*5 

12  47  28.0 

16.987 

18 

20  43    9.56 

2*9674 

22  51     7.6 

10440 

18 

22  28  42.32 

2.1613 

12  32    8.1 

16474 

19 

20  45  24.93 

94648 

22  41     1.2 

10-172 

19 

22  30  51.36 

9.1501 

12  16  43.0 

16469 

30 

20  47  40.14 

2469* 

22  30  46.9 

10404 

20 

22  33    0.33 

9.1489 

12     1  12.9 

16.543 

91 

20  49  55.19 

24496 

22  20  24.7 

10*486 

21 

22  35    9.23 

9.1478 

11  45  37.8 

16496 

39 

90  52  10.09 

24470 

22    9  54.6 

10466 

22 

22  37  18.06 

9.1467 

11  29  57.8 

16.707 

S3 

90  54  94.83 

24443 

S.21  59  16.8 

10496 

23 

22  39  26.83 

9.1457 

S.U  14  13.0 

15.787 

SAT1 

UBDA" 

Y   18. 

MO] 

NDAY 

20. 

0 

90  56  39.41 

94417 

S.91  48  31.3 

10423 

0 

92  41  35.54 

9.1448 

S.10  58  23.4 

16468 

1 

90  58  53.83 

24391 

91  37  38.1 

10.951 

1 

22  43  44.20 

2.1440 

10  42  29.1 

15449 

2 

21     1     8.10 

24365 

91  26  37.2 

11478 

2 

22  45  52.82 

2.1433 

10  26  30.3 

16.018 

3 

21     3  22.21 

2.9339 

21  15  28.7 

11.204 

3 

22  48     1.40 

2.1426 

10  10  26.9 

16493 

4 

21     5  36.16 

24313 

21    4  12.7 

11429 

4 

22  50    9.94 

2.1419 

9  54  19.1 

16.167 

5 

21     7  49.96 

94987 

20  59  49.2 

11453 

5 

22  52  18.43 

2.1413 

9  38    6.3 

16.239 

6 

91  10     3.60 

94961 

20  41  18.3 

11476 

6 

22  54  26.89 

2.1408 

9  21  50.4 

16410 

7 

91  19  17.09 

24935 

20  29  40.0 

11.699 

7 

22  56  35.32 

2.1403 

9    5  29.7 

16479 

8 

91  14  30.42 

24909 

20  17  54.4 

11491 

8 

22  58  43.73 

9.1399 

8  49    4.9 

16447 

9 

91  16  43.60 

94184 

20    6     1.5 

11449 

9 

23    0  52.12 

2.1396 

8  32  36.0 

16413 

10 

21  18  56.63 

94168 

19  54     1.4 

19.069 

10 

23    3    0.50 

2.1394 

8  16    3.2 

16478 

11 

21  21     9.50 

24139 

19  41  54.0 

19.189 

11 

23    5    8.87 

9.1394 

7  59  26.6 

16449 

19 

21  23  22.22 

94107 

19  99  39.5 

19400 

19 

23    7  17.23 

9.1394 

7  42  46.2 

16.704 

13 

21  25  34.79 

94089 

19  17  18.0 

18.417 

13 

23    9  25.59 

9.1394 

7  26    2.1 

16.766 

14 

21  97  47.91 

24067 

19    4  49.5 

19433 

14 

23  11  33  96 

2.1395 

7    9  14.3 

16496 

15 

91  99  59.48 

94039 

18  59  14.0 

19449 

15 

23  13  42.34 

2.1397 

6  52  23.0 

K4B3 

16 

91  32  11.60 

94008 

18  39  31.6 

19.763 

16 

23  15  50.73 

2.1399 

6  35  28.3 

16439 

17 

21  34  23.58 

9,1985 

18  96  42.4 

19477 

17 

23  17  59.13 

2.1409 

6  18  30.3 

16494 

18 

21  36  35.42 

2.1969 

18  13  46.4 

19489 

18 

23  90    7.55 

2.1406 

6     1  29.0 

17447 

19 

21  38  47.12 

2.1988 

18    0  43.7 

13.101 

19 

93  22  16.00 

2.1411 

5  44  24.6 

17499 

90 

21  40  58.68 

2.1914 

17  47  34.3 

13419 

90 

23  24  24.49 

2.1417 

5  27  17.1 

17.150 

91 

21  43  10.09 

2.1691 

17  34  18.3 

13491 

91 

23  96  33.01 

9.1424 

5  10    6.6 

17.199 

99 

91  45  21.37 

2.1869 

17  90  55.8 

13429 

92 

23  28  41.58 

2.1431 

4  52  53.2 

17.946 

93 

21  47  32  52 

2.1847 

17    7  96.8 

13437 

23 

93  30  50.19 

2.1439 

4  35  37.1 

17491 

94 

21  49  43.54 

2.1896 

S.16  53  51.4 

13444 

24 

93  32  58.85 

2.1448 

S.  4  18  18.3 

17435 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

boor. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

TUI 

SSDA1 

r  31. 

THURSDAY  23. 

h.    m.    s. 

0. 

O        1        H 

» 

h.    m.    s. 

s. 

o       I      u 

4 

0 

23  32  58.85 

2.1448 

S.  4  18  18.3 

17.335 

0 

1  18  37.03 

2.2898 

N.  9  50  36.6 

17387 

1 

23  35    7.57 

2.1468 

4    0  56.9 

17.377 

1 

1  20  54.57 

2.2949 

10    7  52.3 

17.285 

2 
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6 
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7 

23  48     1.37 

2.1636 

2  15  59.7 

17.696 

7 

1  34  46.38 

2.8266 

11  50  15.7 
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16312 

0 
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2.1068 

1  40  44.5 

17.656 

9 
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2.3378 

12  23  53.2 

16.748 

10 

23  54  29.45 

2.1066 
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17.683 

10 

1  41  46.69 

23436 

12  40  35.7 
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11 

23  56  39.02 

2.1604 
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11 
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12 
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13 
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14 
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15 
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15 
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23727 

14    2  59.5 
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16 

0    7  28.66 

2.1710 

0  23  26.4 

17.809 

16 

1  55  56.63 

2.8787 

14  19  13.6 

16.192 

17 

0    9  38.99 

2.1733 

0  41  15.4 

17.823 

17 

1  58  19.54 

23848 

14  35  22.5 

16.108 

18 

0  11  49.46 

2.1707 

0  59    5.2 

17.836 

18 

2    0  42.81 

23909 

14  51  26.0 

16312 

19 

0  14    0.08 

2.1783 

1  16  55.7 

17.847 

19 

2    3    6.44 

2.3970 

15    7  24.0 

15.920 

20 

0  16  10.86 

2.1810 

1  34  46.8 

17.866 

20 

2    5  30.44 

24032 

15  23  16.4 

15326 

21 

0  18  21.80 

2.1837 

1  52  38.4 

17.883 

21 

2    7  54.82 

2.4094 

15  39    3.0 

15.727 

22 

0  20  32.90 

2.1866 

2  10  30.4 

17.868 

22 

2  10  19.57 

24167 

15  54  43.7 

16327 

23 
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23 
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1 
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17.873 

1 

2  17  36.08 

2.4346 

16  41     9.0 

15315 

2 

0  29  19.08 
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3  21  59.8 

17370 

2 

2  20    2.35 

2.4410 

16  56  24.6 

16.206 

3 

0  31  31.10 

2.2020 

3  39  51.9 

17365 

3 

2  22  29.00 

2.4474 

17  11  33.6 

16.094 

4 

0  33  43.32 

2.9063 

3  57  43.6 

17358 

4 

2  24  56.03 

2.4688 

17  26  35.9 

14.981 

5 

0  35  55.74 

2.2087 

4  15  34.9 

17360 

5 

2  27  23.45 

2.4602 

17  41  31.3 

14.866 

6 

0  38    8.36 

2.2121 

4  33  25.6 

17.839 

6 

2  29  51.26 

2.4667 

17  56  19.7 

14.747 

7 

0  40  21.19 

2.2167 

4  51  15.6 

17327 

7 

2  32  19.45 

2.4731 

18  11     0.9 

14326 

8 

0  42  34.24 

24194 

5    9    4.7 

17311 

8 

2  34  48.03 

2.4796 

18  25  34.8 

14.603 

9 

0  44  47.52 

2.2232 

5  26  52.9 

17.794 

9 

2  37  17.00 

2.4860 

18  40     1.3 

14378 

10 

0  47     1.03 

2.2271 

5  44  40.0 

17.775 

10 

2  39  46.35 

24924 

18  54  20.2 

14.261 

11 

0  49  14.78 

2.2311 

6    2  25.9 

17.756 

11 

2  42  16.09 

24968 

19    8  31.5 

14.122 

12 

0  51  28.76 

2.2361 

6  20  10.6 

17.732 

12 

2  44  46.23 

23053 

19  22  35.0 

13.991 

13 

0  53  42.99 

2.2392 

6  37  53.8 

17.707 

13 

2  47  16.75 

23118 

19  36  30.5 

13357 

14 

0  55  57.47 

2.2434 

6  55  35.4 

17.679 

14 

2  49  47.66 

2.5183 

19  50  17.8 

13.720 

15 

0  58  12.20 

2.2477 

7  13  15.3 

17.649 

15 

2  52  18.95 

2.5247 
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16 
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17.617 
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17 
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GREENWICH 

MEAN  TIME. 

THB  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Dlff. 
for  1  m. 
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Dlff. 
forlm. 

Boar. 

Bight  Ascension. 

Dtff. 
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Declination. 
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1 
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7.759 

1 
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9484 

2 
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9.7093 
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2 
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9.935 

3 
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26  27  24.6 

7406 

3 

6  37  24.56 

9.6607 

28  23  54.8 
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4 

4  29  38.51 

9.7157 

26  34  40.0 

7.107 

4 

6  40    3.43 

9.6149 

28  21  24.2 

9403 

5 
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9.7186 
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6.956 

5 

6  42  41.95 

9.6390 

28  18  42.4 
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6 
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9.7913 
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6 
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9.6340 
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7 
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15 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  KIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 
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for  lm. 
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Soar. 

Bight  Ascension. 
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for  1  m. 

Declination. 
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13 
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24  31  52.9 
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3.1476 

20  29  52.5 

11.263 

20 

8  20    4.30 
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8  22  24.31 

2.3292 
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21 
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22 
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9  18     1.57 

2.1045 

19  55  42.4 

11413 

23 

8  27    2.78 

2.3121 

23  55  54.5 

9.284 

23 

9  20    8.82 

2.1169 

19  44    9.2 

11.594 

24 

i 

1       8  29  21.25 

24036 

N.23  46  36.9 

9451 

24 

9  22  15.61 

2.1094 

N.19  32  31.1 

11.674 

PHASE 

S  OF  TH 

E    MOON. 

Day. 

h.    m. 

3)  First  Quarter, 
O  Full  Moon,     . 

...        1 

1  34.0 

.     .     .      8    i 

U  28.6 

C  Last  Quarter, 
%  New  Moon,    . 

...     17 

0    0.3 

...     23 

19  14.2 

3)  First  Quarter 

...     30 

12  17.7 

Da 

y.    b. 

(C    AnmrAA. 

....    h 

)    14.0 

<c  I 

*6ricee,    •    • 

•  -  ...    9! 

£    22.3 

68 
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GREENWICH    MEAN   TIME. 

LDNAB  DISTANCES. 

*4 

*! 

S* 

1 

Star's  Nam* 
and 

Noon. 

P.L. 

of 

mh. 

P.L. 
of 

vi*. 

P.L. 
of 

DP*- 

V 

PoaUkm. 

DUE. 

DUE. 

Diff. 

DHL 

Sun 

W. 

O        1       II 

80  11    0 

9866 

O        1       If 

90  44  43 

9801 

O        1       II 

92  18    5 

9886 

O        1        II 

93  51     7 

«B 

a  Arietis 

W. 

64  44  15 

9649 

66  24  20 

9088 

68    4    6 

9577 

69  43  33 

9800 

Venus 

w. 

48    7  49 

9009 

49  44  39 

9707 

51  21     9 

9791 

52  57  21 

9780 

Aldebaran 

w. 

34  45  34 

9716 

36  21  54 

9718 

37  58  17 

9718 

39  34  39 

9716 

Regulua 

E. 

47    7  30 

saie 

45  26  39 

9089 

43  46  10 

9547 

42    6    2 

9569 

Spica 

E. 

101     5  54 

9407 

99  24  60 

9591 

97  44    6 

9686 

96    3  43 

9551 

2 

Sun 

W. 

101  31  23 

9858 

103    2  29 

9079 

104  33  17 

9080 

106    3  47 

8001 

a  Arietis 

w. 

77  56  12 

9067 

79  33  49 

9070 

81  11     9 

9689 

82  48  13 

9608 

Venus 

w. 

60  53  48 

9803 

62  28  11 

9810 

64    2  18 

9898 

65  36    9 

9841 

Aldebaran 

w. 

47  35    9 

9744 

49  10  51 

9701 

50  46  23 

9750 

52  21  45 

9767 

Saturn 

w. 

17  16  41 

9850 

18  49  56 

9844 

20  23  27 

9884 

21  57  11 

9B96 

Regulus 

E. 

33  50  35 

9088 

32  12  32 

9858 

30  34  49 

9008 

28  57  26 

9684 

Spica 

E. 

87  46  41 

9891 

86    8  14 

9088 

84  30    4 

9040 

82  52  12 

9080 

» 

Sun 

W. 

113  32    3 

8007 

115    0  53 

8070 

116  29  28 

SOOT 

117  57  48 

8104 

a  Arietis 

W. 

90  49  17 

9700 

92  24  42 

9700 

93  59  51 

9780 

95  34  45 

9799 

Venus 

W. 

73  21  31 

9808 

74  53  51 

9011 

76  95  56 

9091 

77  57  48 

9031 

Aldebaran 

w. 

60  15  49 

9811 

61  50    3 

9810 

63  24     6 

9898 

64  57  57 

9888 

Saturn 

w. 

29  47  39 

9819 

31  21  42 

9895 

32  55  38 

9880 

34  29  27 

9885 

Spica 

E. 

74  47  11 

9791 

73  10  59 

9788 

71  35     3 

9744 

69  59  22 

9755 

Antares 

E. 

120  40  57 

9791 

119    4  45 

9788 

117  28  49 

9744 

115  53    8 

9755 

4 

Sun 

W. 

125  15  52 

8181 

126  42  48 

8179 

128    9  31 

8181 

129  36    3 

8199 

a  Arietis 

W. 

103  25  39 

98U 

104  59    8 

9855 

106  32  24 

9866 

108    5  27 

9876 

Venus 

W. 

85  33  58 

9980 

87     4  36 

9080 

88  35    2 

9808 

90    5  17 

8000 

Aldebaran 

W. 

72  44  18 

9889 

74  17    0 

9800 

75  49  32 

9800 

77  21  52 

9907 

Saturn 

W. 

42  16  32 

9800 

43  49  31 

9877 

45  22  19 

9885 

46  54  57 

980-2 

Pollux 

W. 

28  47  28 

9810 

30  21  37 

9898 

31  55  35 

9889 

33  29  21 

9B4* 

Spica 

E. 

62    4  30 

9808 

60  30  12 

9816 

58  56    7 

9897 

57  22  17 

9880 

Antares 

E. 

107  58  15 

9808 

106  23  57 

9817 

104  49  51 

9890 

103  15  57 

9880 

5 

Venus 

W. 

97  34    3 

8040 

99    3  20 

8059 

100  32  29 

8050 

102     1  29 

8005 

Aldebaran 

W. 

85    0  57 

9947 

86  32  16 

9055 

88    3  25 

9068 

89  34  24 

9970 

Saturn 

W. 

54  35  51 

9097 

56     7  35 

9085 

57  39  10 

9049 

59  10  35 

9040 

Pollux 

W. 

41  15  24 

9888 

42  48    5 

9801 

44  20  36 

9808 

45  52  57 

9805 

Spica 

E. 

49  35  46 

9880 

48    3     1 

9887 

46  30  25 

9805 

44  58     1 

2903 

Antares 

E. 

95  29  26 

9860 

93  56  41 

9867 

92  24    6 

9804 

90  51  40 

9009 

•6 

Venus 

W. 

109  24  32 

8000 

110  52  47 

8101 

112  20  55 

8106 

113  48  57 

8111 

Aldebaran 

W. 

97    7    0 

8007 

98  37    4 

8014 

100    6  59 

8091 

101  36  46 

8097 

Saturn 

W. 

66  45  40 

9081 

68  16  17 

9087 

69  46  46 

9908 

71   17    9 

9097 

Pollux 

W. 

53  32  27 

9040 

55    3  55 

9040 

56  35  15 

9959 

58    6  28 

9068 

Regulus 

W. 

16  58    6 

9000 

18  28  25 

9008 

19  58  47 

9998 

'21  29     9 

9008 

Spica 

E. 

37  18  16 

9080 

35  46  46 

9045 

34  15  24 

9051 

32  44  10 

9067 

Antares 

E. 

83  11  53 

9088 

81  40  22 

9044 

80    8  59 

9050 

78  37  43 

9056 

7 

Aldebaran 

W. 

109    3  37 

8000 

110  32  35 

8006 

112     1  24 

8078 

113  30    6 

8081 

Saturn 

W. 

78  47  18 

8090 

80  17    0 

8080 

81  46  36 

8084 

83  16     6 

8030 

Pollux 

W. 

65  40  42 

9080 

67  11  12 

9901 

68  41  36 

9000 

70  11  54 

8000 

Regulus 

W. 

29    0  30 

8000 

30  30  36 

8000 

32.  0  38 

8019 

33  30  36 

8015 

Spica 

E. 

25    9  51 

9080 

23  39  20 

9000 

22    8  55 

9008 

20  38  37 

8001 

Antares 

E. 

71     3  16 

9084 

69  32  43 

9080 

68    2  17 

9004 

66  31  57 

9000 

a  Aquilae 

E. 

117  47  32 

4080 

116  37  16 

4068 

115  26  38 

4040 

114  15  38 

4090 

XIV. 
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I" 

8tar>i  Nan 

• 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVb. 

of 

xvm*. 

of 

XXIh. 

of 

Position. 

DHL 

Diff. 

Diff. 

Diff. 

O        1       II 

O         1        II 

O         1        II 

O         1        II 

1 

Sun 

W. 

95  33  49 

2898 

96  56  11 

9919 

98  28  14 

3997 

99  59  58 

3049 

a  Arietis 

W. 

71  22  42 

9604 

73     1  32 

3618 

74  40    3 

9631 

76  18  16 

9648 

Venus 

W. 

54  33  15 

3748 

56     8  51 

3763 

57  44     8 

3777 

59  19    7 

3791 

Aldebaran 

W. 

41  10  57 

9790 

42  47  10 

3735 

44  23  17 

3780 

45  59  17 

3736 

Regulus 

E. 

40  26  15 

9577 

38  46  49 

3593 

37    7  44 

3607 

35  28  59 

9638 

Spica 

E. 

94  23  40 

9664 

92  43  56 

3578 

91     4  31 

3593 

89  25  26 

3607 

2 

Sum 

W. 

107  34     0 

SOU 

109     3  56 

8098 

110  33  35 

3040 

112    2  57 

8054 

a  Arietis 

W. 

84  24  59 

9708 

86     1  28 

3790 

87  37  41 

3783 

89  13  37 

3745 

Venus 

W. 

67    9  44 

9859 

68  43    4 

9865 

70  16    8 

3876 

71  48  57 

3888 

Aldebaran 

W. 

53  56  56 

9778 

55  31  56 

3784 

57    6  45 

3799 

58  41  23 

3801 

Saturn 

w. 

23  31     5 

9819 

25    5     8 

3816 

26  39  17 

9819 

28  13  29 

3814 

Regulus 
Spica 

E. 

27  20  24 

9696 

25  43  42 

3714 

24    7  21 

9781 

22  31  22 

3748 

E. 

81  14  38 

9679 

79  37  21 

3685 

78    0  21 

9698 

76  23  38 

3710 

3 

Sun 

W. 

119  25  53 

8115 

120  53  44 

8198 

122  21  20 

3188 

123  48  43 

3150 

a  Arietis 

W. 

97    9  24 

9809 

98  43  49 

3813 

100  18    0 

3835 

101  51  56 

9835 

Venus 

W. 

79  29  27 

9949 

81     0  53 

3952 

82  32    6 

3961 

84     3    8 

3970 

Aldebaran 

W. 

66  31  36 

9846 

68    5    4 

3855 

69  38  20 

3861 

71  11  25 

9873 

Saturn 

W. 

36     3     9 

9841 

37  36  43 

9848 

39  10     9 

9855 

40  43  25 

9869 

Spica 

E. 

68  23  55 

9766 

66  48  43 

9777 

65  13  45 

9788 

63  39     1 

3796 

Antares 

E. 

114  17  41 

9766 

112  42  28 

3777 

111     7  30 

9788 

109  32  46 

3798 

4 

Sun 

W. 

131    2  22 

8901 

132  28  30 

3210 

133  54  27 

89-20 

135  20  13 

8380 

a  Arietis 

W. 

109  38  17 

9886 

HI   10  54 

3895 

112  43  19 

3905 

114  15  32 

3916 

Venus 

W. 

91  35  22 

8014 

93     5  17 

80*2 

94  35    2 

3030 

96     4  37 

3038 

Aldebaran 

W. 

78  54    2 

9916 

80  26     1 

3994 

81  57  50 

3931 

83  29  29 

3940 

Saturn 

W. 

48  27  26 

9888 

49  £9  47 

3906 

51  31  58 

3914 

53     3  59 

9991 

Pollux 

W. 

35    2  55 

9850 

36  36  18 

3858 

38    9  31 

9866 

39  42  33 

3875 

Spica 

E. 

55  48  33 

9846 

54  15     5 

3855 

52  41  48 

3868 

51     8  42 

9871 

Antares 

E. 

101  42  16 

9845 

100    8  47 

3854 

98  35  29 

3863 

97    2  22 

3871 

5 

Venus 

W. 

103  30  21 

8072 

104  59     5 

8078 

106  27  41 

8084 

107  56  10 

3090 

Aldebaran 

W. 

91     5  14 

9978 

92  35  54 

3985 

94    6  25 

9993 

95  36  47 

3000 

Saturn 

W. 

60  41  52 

9954 

62  13     2 

3961 

63  44     4 

9989 

65  14  56 

9975 

Pollux 

W. 

47  25     9 

991-2 

48  57  12 

39-20 

50  29     6 

3997 

52     0  51 

3934 

Spica 

E. 

43  25  46 

•  9910 

41  53  40 

9917 

40  21  43 

9934 

38  49  55 

9931 

Antares 

E. 

89  19  24 

9910 

87  47  18 

9917 

86  15  21 

9924 

84  43  33 

9931 

6 

Venus 

W. 

115  16  53 

8116 

116  44  43 

3191 

118  12  27 

31-25 

119  40    6 

3180 

Aldebaran 

w. 

103     6  25 

8084 

104  35  55 

8041 

106     5  17 

8047 

107  34  31 

3054 

Saturn 

w. 

72  47  25 

8004 

74  17  33 

8009 

75  47  35 

3014 

77  17  30 

8090 

Pollux 

w. 

59  37  34 

3964 

61     8  32 

9970 

62  39  22 

3976 

64  10     5 

3981 

Regulus 

w. 

22  59  30 

9994 

24  29  50 

3997 

26    0     7 

8000 

27  30  20 

8003 

Spica 

E. 

31  13     3 

9968 

29  42    4 

3969 

28  11  12 

3975 

26  40  28 

3981 

Antares 

E. 

77    6  35 

9969 

75  35  34 

9968 

74    4  41 

3973 

72  33  55 

3979 

7 

Aldebaran 

W. 

114  58  39 

8087 

116  27    4 

8094 

117  55  21 

8101 

119  23  29 

8109 

Saturn 

W. 

84  45  30 

8044 

86  14  48 

8049 

87  44     0 

3059 

89  13    8 

8057 

Pollux 

W. 

71  42    7 

8005 

73  12  14 

3009 

74  42  15 

8014 

76  12  10 

8018 

Regulus 
Spica 

W. 

35     0  30 

8019 

36  30  19 

803-2 

38    0    4 

8036 

39  29  45 

8080 

E. 

19    8  26 

8006 

17  38  21 

8011 

16    8  22 

8015 

14  38  28 

8019 

Antares 

E. 

65     1  43 

8008 

63  31  34 

3008 

62     1  31 

8013 

60  31  33 

8017 

a  Aquile 

E. 

113    4  18 

4003 

111  52  41 

8985 

110  40  47 

8970 

109  28  38 

8956 

TO 
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riME. 

LUNAR  DISTANCES. 

r 

Star's  Name 

P.  L. 

P.  L. 

. 

P.L. 

P.L. 

and 

Noon. 

of 

nin. 

of 

Vlh. 

of 

I»- 

of 

Position. 

DHL 

Diff. 

BUI 

Diff. 

O         1        /( 

O         /        A 

O       1       u 

O         1        II 

8 

Saturn 

W. 

90  42  10 

8061 

92  11     7 

8065 

93  39  59 

8009 

95    8  46 

SOTS 

Pollux 

W. 

77  42    0 

8032 

79  11  45 

8036 

80  41  25 

8010 

82  11     1 

8034' 

Regulus 

W. 

40  59  21 

8083 

42  28  54 

8035 

43  58  23 

8039 

45  27  47 

8043 

Antares 

E. 

59     1  41 

8021 

57  31  54 

8034 

56    2  11 

8038 

54  32  33 

8033 

a  Aquilae 

E. 

108  16  15 

8944 

107     3  40 

8934 

105  50  55 

8934 

104  38     0 

8916 

0 

Saturn 

W. 

102  31  35 

8000 

103  59  57 

8093 

105  28  15 

8097 

106  56  28 

8099 

Pollux 

W. 

89  37  57 

8049 

91     7     9 

8052 

92  36  17 

8065 

94     5  22 

8056 

Regulus 

W. 

52  53  56 

8050 

54  23     0 

8058 

55  52     1 

8060 

57  20  59 

8063 

Antares 

E. 

47     5  28 

8047 

45  36  14 

8051 

44    7     4 

8053 

42  37  57 

8065 

a  Aquilae 

E. 

98  31  32 

8887 

97  17  59 

8884 

96     4  23 

8883 

94  50  46 

8881 

10 

Saturn 

W. 

114  16  50 

8113 

115  44  45 

3116 

117  12  36 

8116 

118  40  26 

8115 

Pollux 

W. 

101  30     8 

8067 

102  58  58 

8068 

104  27  47 

8069 

105  56  34 

8070 

Regulus 

W. 

64  45  13 

8071 

66  13  58 

8073 

67  42  41 

8073 

69  11  23 

8074 

Spica 

W. 

10  41  51 

8071 

12  10  36 

8073 

13  39  20 

8073 

15     8    4 

8071 

Antares 

E. 

35  12  59 

8065 

33  44     6 

8066 

32  15  15 

8067 

30  46  25 

8069 

a  Aquilae 

E. 

88  42  33 

8887 

87  29     0 

8890 

86  15  30 

8894 

85     2    4 

8899 

Fomalhaut 

E. 

116  11     2 

8838 

114  47  35 

8833 

113  24     2 

8338 

112     0  23 

8835 

11 

Pollux 

W. 

113  20  15 

8073 

114  48  58 

8073 

116  17  41 

8073 

117  46  25 

8073 

Regulus 

W. 

76  34  40 

8077 

78    3  18 

8077 

79  31  56 

8076 

81     0  35 

8074 

Spica 

W. 

22  31  42 

8072 

24     0  26 

307-2 

25  29  10 

8073 

26  57  54 

8071 

Antares 

E. 

23  22  34 

8070 

21  53  48 

8070 

20  25    2 

8070 

18  56  16 

8069 

a  Aquilae 

E. 

78  56  21 

3934 

77  43  36 

3943 

76  31     0 

8952 

75  18  33 

8988 

Fomalhaut 

E. 

105     1     1 

8306 

103  36  56 

8303 

102  12  48 

8800 

100  48  37 

8397 

12 

Regulus 

W. 

88  24  13 

8068 

89  53     2 

3065 

91  21  54 

8064 

92  50  48 

8081 

Spica 

W. 

34  21  58 

3064 

35  50*52 

8061 

37  19  49 

8069 

38  48  49 

8066 

a  Aquilae 

E. 

69  19  35 

4038 

68     8  33 

4053 

66  57  50 

4077 

65  47  26 

4098 

Fomalhaut 

E. 

93  46  51 

3388 

92  22  20 

3381 

90  57  46 

8378 

89  33     9 

8376 

a  Pegasi 

E. 

115     9  32 

8416 

113  47  34 

8406 

112  25  24 

8396 

111     3     3 

8869 

13 

Regulus 

W. 

100  16  17 

8043 

101  45  37 

8039 

103  15    2 

8034 

104  44  33 

8038 

Spica 

W. 

46  14  48 

8038 

47  44  14 

8034 

49  13  45 

8039 

50  43  22 

8038 

a  Aquilae 

E. 

60     1   10 

4335 

58  53  17 

4368 

57  45  55 

4305 

56  39     7 

4845 

Fomalhaut 

E. 

82  29  20 

8368 

81     4  25 

8-260 

79  39  27 

8357 

78  14  25 

8364 

a  Pegasi 

E. 

104     8  44 

8344 

102  45  23 

8386 

101  21  53 

8337 

99  58  13 

8319 

Sun 

E. 

135  11   17 

8410 

133  49  12 

8405 

132  27     1 

8400 

131     4  44 

3894 

14 

Regulus 

W. 

112  13  53 

3997 

113  44     9 

8991 

115  14  38 

3984 

116  45    6 

3976 

Spica 

W. 

58  13  15 

3993 

59  43  38 

3985 

61  14  10 

9977 

62  44  51 

9989 

Antares 

w. 

12  19  16 

399-2 

13  49  39 

3985 

15  20  11 

9977 

16  50  52 

9989 

a  Aquilae 

E. 

51   15  21 

4606 

50  13     1 

4671 

49  11  37 

4745 

48  11  15 

4835 

Fomalhaut 

E. 

71     8  30 

8343 

69  43  10 

3339 

68  17  47 

8337 

66  52  22 

8336 

a  Pegasi 

E. 

92  57  38 

8380 

91  33     3 

8378 

90    8  20 

8365 

88  43  28 

3368 

Sun 

E. 

124  11  33 

8360 

122  48  31 

8353 

121  25  20 

8344 

120     1  59 

8836 

15 

Spica 

W. 

70  21     0 

2934 

71  52  48 

3914 

73  24  49 

3903 

74  57    4 

9891 

Antares 

W. 

24  27     1 

S934 

25  58  50 

3913 

27  30  52 

9903 

29     3    8 

9893 

Fomalhaut 

E. 

59  44  45 

8339 

58  19  10 

8330 

56  53  36 

8330 

55  28    2 

8981 

a  Pegasi 

E. 

81  36  53 

8330 

80  11     7 

8313 

78  45  12 

8304 

77  19    8 

3198 

Sun 

E. 

113    2  33 

8388 

111  38    5 

8374 

110  13  23 

8363 

108  48  28 

8351 

16 

Spica 

W. 

82  42     3 

3831 

84  15  50 

3818 

85  49  55 

3804 

87  24  18 

9791 

XVI. 


APRIL,    1857. 


Tl 


GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

u 

Star's  Nam* 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XV*. 

of 

XVIIIh. 

Of 

XXPl- 

Of 

Position. 

DHL 

Diff. 

DHL 

Diff. 

O        |       u 

O        /        If 

O       1       u 

O       1       u 

8 

Saturn 

W. 

96  37  28 

8077 

98    6     6 

8080 

99  34  40 

8084 

101     3     9 

8087 

Pollux 

W. 

83  40  32 

8037 

85     9  59 

8010 

86  39  22 

8043 

88    8  41 

8046 

Regultu 

w. 

46  57     8 

3045 

48  26  25 

8047 

49  55  39 

8051 

51  24  49 

8053 

Antares 

E. 

53     3     0 

8035 

51  33  31 

8039 

50    4     6 

8049 

48  34  45 

8045 

a  Aquilae 

E. 

103  24  56 

8908 

102  11  44 

8901 

100  58  25 

8896 

99  45     1 

3891 

9 

Saturn 

W. 

108  24  39 

8101 

109  52  47 

3105 

HI  20  51 

3107 

112  48  52 

8110 

Pollux 

W. 

95  34  25 

8059 

97     3  25 

8081 

98  32  21 

8064 

100     1   16 

8065 

Regulua 

W. 

58  49  54 

8065 

60  18  47 

8086 

61  47  38 

8069 

63  16  26 

3069 

Antares 

E. 

41     8  52 

8057 

39  39  50 

8060 

38  10  51 

8061 

36  41  54 

8063 

a  Aquilae 

E. 

93  37    7 

8881 

92  23  28 

8881 

91     9  49 

8881 

89  56  10 

8883 

10 

Saturn 

W. 

120    8  17 

3114 

121  36  10 

3111 

123    4     6 

3109 

124  32     5 

3107 

Pollux 

W. 

107  25  20 

807J 

108  54     5 

3073 

110  22  49 

8073 

111  51  32 

3073 

Regulus 

W. 

70  40    4 

8075 

72     8  44 

8076 

73  37  23 

8076 

75    6     2 

3077 

Spica 

W. 

16  36  49 

8079 

18     5  33 

8073 

19  34  16 

8073 

21     2  59 

3078 

Antares 

E. 

29  17  37 

8069 

27  48  50 

3070 

26  20    4 

3071 

24  51   19 

8071 

a  Aquilae 

E. 

83  48  43 

8904 

82  35  27 

8910 

81  22  17 

8918 

80    9  15 

8996 

Fomalhaut 

E. 

110  36  40 

8320 

109  12  52 

8316 

107  48  59 

8313 

106  25     2 

8809 

11 

Pollux 

W. 

119  15    9 

3071 

120  43  54 

3069 

122  12  41 

3060 

123  41  29 

8068 

Regulus 
Spica 

W. 

82  29  16 

8073 

83  57  58 

8073 

85  26  41 

3071 

86  55  26 

8069 

W. 

28  26  39 

8089 

29  55  26 

8068 

31  24  15 

8066 

32  53     6 

8065 

Antares 

E. 

17  27  29 

8069 

15  58  41 

8068 

14  29  52 

3066 

13     1     1 

8066 

a  Aquilae 

E. 

74    6  17 

8977 

72  54  15 

8991 

71  42  27 

4016 

70  30  53 

4099 

Fomalhaut 

E. 

99  24  22 

8294 

98    0    4 

3392 

96  35  43 

8989 

95  11   19 

3286 

13 

Regulus 
Spiea 

W. 

94  19  45 

8058 

95  48  46 

8054 

97  17  52 

8051 

98  47    2 

8047 

W. 

40  17  53 

8058 

41  47    0 

8050 

43  16  11 

8046 

44  45  27 

8042 

a  Aquilae 

E. 

64  37  22 

4121 

63  27  41 

4146 

62  18  24 

4174 

61     9  33 

4203 

Fomalhaut 

E. 

88    8  30 

8973 

86  43  47 

8970 

85  19     1 

8968 

83  54   12 

3365 

a  Pegasi 

E. 

109  40  32 

8878 

108  17  50 

8369 

106  54  58 

8360 

105  31  56 

8851 

13 

Regulus 

W. 

106  14  11 

8093 

107  43  55 

8018 

109  13  46 

SOU 

110  43  45 

8004 

Spica 

W. 

52  13    6 

8018 

53  42  57 

8019 

55  12  55 

8005 

56  43     1 

3999 

a  Aquilae 

E. 

55  32  56 

4890 

54  27  26 

4488 

53  22  39 

4488 

52  18  36 

4543 

Fomalhaut 

E. 

76  49  90 

8353 

75  24  12 

8349 

73  59     1 

8947 

72  33  47 

8944 

a  Pegasi 

E. 

98  34  24 

8313 

97  10  26 

8304 

95  46  19 

8996 

94  22    3 

8988 

Sun 

E. 

129  42  21 

8388 

128  19  51 

8891 

126  57  13 

8374 

125  34  27 

8367 

14 

Regulus 

W. 

118  15  49 

3967 

119  46  43 

9958 

121  17  48 

3950 

122  49     4 

9941 

Spica 

W. 

64  15  42 

3961 

65  46  44 

2951 

67  17  58 

3942 

68  49  23 

2933 

Antares 

i- 

18  21  44 

9961 

19  52  46 

3959 

21  23  59 

3949 

22  55  24 

3938 

a  Aqui'ae 

47  11  59 

4913 

46  13  55 

5009 

45  17     7 

6116 

44  21  42 

5326 

Fomalhaut 

E. 

65  26  55 

8388 

64     1  25 

8381 

62  35  53 

8930 

61   10  20 

8299 

a  Pegasi 

E. 

87  18  27 

3950 

85  53  17 

3143 

84  27  58 

3935 

83    2  30 

8227 

Sun 

E. 

118  38  28 

3395 

117  14  46 

8316 

115  50  53 

8306 

114  26  49 

8296 

15 

Spica 

W. 

76  29  35 

3880 

78    2  20 

38S9 

79  35  19 

3857 

81     8  33 

2846 

Antares 

W. 

30  35  37 

9880 

32     8  21 

3868 

33  41  21 

3856 

35  14  36 

3844 

Fomalhaut 

E. 

54     2  29 

3983 

52  36  59 

3336 

51  11  33 

8943 

49  46   13 

3247 

a  Pegasi 

E. 

75  52  56 

3190 

74  26  35 

8183 

73    0    6 

8176 

71  33  28 

3169 

Sun 

E. 

107  23  19 

8338 

105  57  55 

8935 

104  32  16 

8213 

103    6  22 

3199 

16 

Spica 

W. 

88  58  58 

9T70 

90  33  56 

3769 

92     9  14 

2747 

93  44  52 

3732 

72 
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GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES 

r 

16 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

Of 

Diff. 

Elh. 

P.L. 
of 
Dili. 

Via. 

P.L. 

of 

DHL 

IX*- 

P.L. 
of 
DHL 

Antares 
Fomalhaut 
a  Pegasi 

Son 

W. 

E. 
E. 
E. 

o       i      n 

36  48    7 

48  20  59 

70     6  42 

101  40  12 

3631 
8263 
S16S 
3185 

O         1        II 

38  21  55 

46  55  53 

68  39  49 

100  13  45 

3818 
3-263 
3168 
8171 

O         1        II 

39  56     0 
45  30  58 
67  12  49 
98  47     1 

3805 
3374 
8153 
3157 

O       1       it 

41  30  22 
44    6  16 

65  45  42 
97  20    0 

3790 
8388 
8147 
8141 

17 

Spica 
Antares 
Fomalhaut 
a  Pegasi 

Sun 

W. 

W. 

E. 

E. 

E. 

95  20  50 
49  26  56 
37     7  59 
58  28  47 
90     0  10 

3716 
3716 
3410 
3130 
3061 

96  57     9 
51     3  15 
35  45  54 
57     1  14 
88  31  13 

3700 
3700 
3461 
3130 
8043 

98  33  49 
52  39  55 
34  24  35 
55  33  41 
87     1  54 

3684 
3684 
3500 

3131 
8036 

100  10  50 
54  16  56 
33     4  11 
54     6    9 
85  32  14 

3668 
3666 
8658 
8188 
8009 

18 

Spica 
Antares 
a  Pegasi 
Sun 

W. 
W. 
E. 
E. 

108  21  34 
62  27  42 
46  49  57 

77  58  16 

35S3 
3583 
3176 
3916 

110     0  52 
64     7     1 
45  23  19 
76  26  18 

3564 
3564 
3193 
3898 

111  40  36 
65  46  45 
43  57    2 
74  53  56 

3546 
3546 
3314 

3678 

113  20  45 
67  26  54 
42  31  10 
73  21     9 

3538 
3538 
8341 
3859 

19 

Antares 
a  Pegasi 
Sun 

W. 

E. 
E. 

75  54     0 
35  31  57 
65  30  54 

3436 
8477 
3760 

77  36  43 
34  11     7 
63  55  34 

3411 
8555 

3741 

79  19  52 
32  51  44 
62  19  48 

3399 
8649 
3730 

81     3  28 
31  34     3 
60  43  35 

9880 
8763 
3701 

20 

Antares 
a  Aquilae 
Sun 

W. 
W. 
E. 

89  48    8 
48  18  33 
52  35  57 

3389 
4036 
3604 

91  34  23 

49  29  37 

50  57     7 

3373 
3939 
3565 

93  21     4 
50  42  27 
49  17  52 

3353 
8839 

3566 

95    8  12 
51  56  59 
47  38  11 

9337 
8753 
3548 

21 

Antares 
a  Aquilae 
Sun     . 

W. 
W 
E. 

104  10     6 
58  32  35 
39  13  39 

3155 
3361 
3468 

105  59  41 
59  55  36 
37  31  34 

3140 
3301 
3448 

107  49  39 
61  19  46 
35  49     8 

3135 
8344 
3433 

109  40    0 
62  45    3 
34    6  21 

3111 
8189 
3430 

26 

Sun 
Saturn 
Pollux 
Regulus 

W. 

E. 
E. 
E. 

31  28  58 

32  20  12 
43  42  52 
80  29    9 

3381 
3173 
3077 
3079 

33  13    0 
30  31     4 
41  51  18 

78  37  38 

3394 
3194 
3091 
3093 

34  56  44 
28  42  27 
40    0    5 
76  46  27 

9406 
3318 
3105 
3104 

36  40  10 
26  54  26 
38    9  13 
74  55  35 

3430 
3345 
3118 
3118 

27 

Sun 

Aldebaran 

Pollux 

Regulus 

Spica 

W. 
W. 
E. 
E. 
E. 

45  12    9 
17  46  39 
29    0  26 
65  46  46 
119  47  24 

3497 
3973 
3197 
3194 
3188 

46  53  26 
19  17  26 
27  11  54 
63  58  10 
117  58  39 

3515 
3859 
3314 
2-211 
3305 

48  34  19 
20  50  38 
25  23  47 
62    9  59 
116  11  19 

3533 
3775 
3331 
3338 
3331 

50  14  48 

22  25  38 

23  36    6 
60  22  13 

114  22  23 

3648 
3713 
3350 
3344 
3388 

28 

Sun 

Aldebaran 
Regulus 
Spica 

W. 
W. 
E. 
E. 

58  31     5 

30  35  10 

51  29  43 

105  29     2 

3641 
3585 
3333 
3835 

60     9    4 

32  14  26 

49  44  32 

103  43  39 

3660 
3678 
3351 
3343 

61  46  37 

33  53  51 

47  59  47 

101  58  42 

3680 
3575 
3370 
2361. 

63  23  44 

35  33  20 

46  15  29 

100  14  11 

3698 
3577 
3888 

3875 

29 

Sun 

Aldebaran 
Regulus 
Spica 

W. 

w. 

E. 
E. 

71  22  56 
43  49  33 
37  40  38 
91  38    2 

3795 
3608 
3483 
3469 

72  57  30 
45  28  17 
35  59    0 
89  56     5 

3815 
3618 
3503 
3487 

74  31  39 
47    6  48 
34  17  49 
88  14  33 

3634 

3639 
3531 
3505 

76     5  23 
48  45     4 
32  37    5 
86  33  27 

3853 
3640 
3640 
3533 

30 

Sun 

Aldebaran 

Saturn 

Regulus 

Spica 

W. 
W. 
W. 
E. 
E. 

83  47  59 
56  52  21 
24  37    4 
24  20    7 
78  13  56 

3946 
3704 
3748 
3640 
3609 

85  19  20 
58  28  56 
26  12  40 
22  42    6 
76  35  13 

3964 
3717 
3758 
3660 
3636 

86  50  18 
60    5  13 
27  48  10 
21     4  32 
74  56  53 

3981 
3730 
3759 
3681 
3641 

88  20  54 
61  41  13 
29  23  32 
19  27  26 
73  18  51 

3999 

3744 
3767 
3701 
3607 
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GREENWICH   MEAN 

TIME. 

LUNAR  DISTANCES. 

16 

Start  Ntn» 

and 

Position. 

Midnight. 

P.L. 
of 
Diff. 

XV*. 

P.L. 
of 
Diff. 

xvm*. 

P.L. 

of 

Diff. 

XXfr* 

P.L. 
of 
Diff. 

A  n  tares 
Fomalhaut 
a  Pegasi 
Sun 

W. 

E. 
E. 
E. 

O        1        II 

43     5     3 
42  41  50 
64  18  29 
95  52  40 

2778 
8304 
8143 
8135 

O         /        If 

44  40    2 
41  17  43 
62  51   10 
94  25     1 

3763 
8824 
8188 
3110 

O         f        II 

46  15  20 
39  53  59 
61  23  46 
92  57     3 

2747 
3348 
3184 
8094 

O        /        II 

47  50  58 
38  30  43 
59  56  18 
91  28  46 

3783 
8376 
8183 
8078 

17 

Spica 
Antarea 
Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 

E. 
E. 
E. 

101  48  13 
55  54  19 
31  44  51 
52  38  40 
84    2  12 

9601 
2851 
86-27 
8188 
3891 

103  25  59 
57  32     5 
30  26  46 
51  11   16 
82  31  48 

3635 
3684 
8711 
3148 
3978 

105    4    7 
59  10  14 
29  10  11 
49  43  59 
81     1     1 

3618 
3617 
8811 
3161 
2954 

106  42  38 
60  48  46 
27  55  20 
48  16  51 
79  29  50 

3601 
3699 
8938 
3163 
3936 

18 

Spica 
Antarea 
a  Pegasi 

Sun 

W. 
W. 
E. 
E. 

115     1  19 
69    7  28 
41     5  49 
71  47  57 

3610 
3610 
8373 
3889 

116  42  18 
70  48  27 
39  41     5 
70  14  20 

3493 
3493 
8311 
3819 

118  23  43 
72  29  52 
38  17    6 
68  40  17 

9474 
9473 
8859 
3799 

120    5  33 
74  11  43 
36  54    0 
67    5  48 

3456 
3455 
8413 
3780 

19 

Antarea 
a  Pegasi 
Sun 

W. 
E. 
E. 

82  47  31 
30  18  22 
59    6  56 

3863 
8899 

3681 

84  32    0 
29    5     1 
57  29  50 

3844 
4068 
3663 

86  16  56 
27  54  23 
55  52  19 

3836 
4361 
3643 

68    2  19 
26  46  54 
54  14  21 

3307 
4500 

3623 

20 

Antarea 
a  Aquila? 
Sun 

W. 
W. 
E. 

96  55  45 
53  13    8 
45  58    5 

3330 
8647 
3681 

98  43  43 
54  30  52 
44  17  35 

3303 
8663 

3514 

100  32    6 
55  50     7 
42  36  41 

3186 
8488 
3496 

102  20  54 
57  10  44 
40  55  22 

3170 
3433 
3479 

21 

Antarea 
a  Aquilae 
Sun 

W. 
W. 
E. 

111  30  43 
64  11  25 
32  23  15 

3097 
8143 
3407 

113  21  47 
65  38  44 
30  39  50 

3084 
8101 
3894 

115  13  11 

67    6  52 
28  56     7 

JM71 
8083 

3883 

117    4  55 
68  35  45 
27  12     6 

3069 
8036 
3371 

26 

i 

Sun 
Saturn 
Pollux 
Regains 

W. 
E. 
E. 
E. 

38  23  16 
25    7    5 
36  18  42 
73    5    4 

3484 
3374 
31SS 
3183 

40    6    2 
23  20  28 
34  28  33 
71  14  55 

3449 
3309 
3148 
3148 

41  48  27 
21  34  41 
32  38  47 
69  25    9 

3465 
3348 
3163 
3163 

43  30  29 
19  49  52 
30  49  24 
67  35  46 

3481 
3891 
3180 
3178 

27 

Sun 

Aldebaran 

Pollux 

Regulus 

Spica 

W. 
W. 
E. 
E. 
E. 

51  54  54 
24    2    0 
21  48  53 
58  34  51 
112  34  52 

3566 
3669 
3369 
3363 
3365 

53  34  35 
25  39  22 
20    2    8 
56  47  55 
110  47  45 

3585 
3686 
2989 
2279 
3373 

55  13  50 
27  17  28 
18  15  52 
55     1  25 
109     1     6 

3604 
3613 
3309 
2397 
2389 

56  52  40 
28  56     7 
16  30    6 
53  15  21 
107  14  51 

3623 
3594 
3331 
3815 
3807 

28 

Sun 

Aldebaran 
Regulus 
Spica 

W. 
W. 
E. 
E. 

65    0  26 
37  12  47 
44  31  37 
98  30    6 

3718 
3579 
3407 
3896 

66  36  42 
38  52  11 
42  48  12 
96  46  26 

2738 
3583 
3436 
3416 

68  12  32 

40  31  29 

41  5  14 
95     3  12 

2756 
2591 
3446 
3438 

69  47  57 
42  10  37 
39  22  43 
93  20  24 

3776 
3599 
3463 
3461 

29 

Sun 

Aldebaran 
Regulus 
Spica 

W. 

W. 
E. 
E. 

77  38  42 
50  23    5 
30  56  47 
84  52  45 

3873 
3653 
3559 
3540 

79  11  37 
52    0  49 
29  16  56 
83  12  27 

3891 
3664 
3580 
3557 

80  44    8 
53  38  17 
27  37  33 

81  32  33 

2909 
3677 
3599 
3574 

82  16  15 
55  15  28 
25  58  36 
79  53    3 

3997 
3690 
3619 
3691 

30 

Sun 

Aldebaran 

Saturn 

Regulus 

Spica 

W. 
W. 

w. 

E. 
E. 

89  51     8 
63  16  55 
30  58  43 
17  50  48 
71  41  17 

8016 
3757 
3776 
3733 
3673 

91  21     1 
64  52  19 
32  33  42 
16  14  37 
70    4     1 

8088 

2770 
3786 
2748 
2689 

92  50  33 
66  27  26 
34     8  28 
14  38  54 

68  27    7 

8050 
3784 
3795 
2764 
2705 

94  19  44 
68    2  15 
35  43    2 
13     3  39 
66  50  34 

8067 

3798 
2806 
2785 
2720 

10 


74 


MAY,    1857. 


I. 


AT 

GREENWICH  APPARENT  NOON. 

THE  SUN'S 

* 

Sidereal 
Time 

i 

1 
1 

3 

* 

of  the 
Semi- 

pairing 
the 

Moid- 
fen. 

Equation  of 

lime, 

toot 

subtracted 

JT9M 

Apparent 
Time. 

DUE.  for 
lhour. 

Appartnt 
Bight  Aerxmirton. 

Diftfar 
lhour. 

Apparent 
Declination. 

DUT.fbr 
lhour. 

8eml- 
dlameter. 

Fri. 
Sat. 
Sun. 

1 

2 
3 

h.     m.     »• 

2  34  22.74 
2  38  12.07 
2  42     1.91 

s. 

9.544 
9.566 

9.588 

N.15    8  53.8 
15  26  51.8 
15  44  34.6 

45.23 
44.60 
43.95 

15  54.08 
15  53.85 
15  53.62 

66.07 
66.15 
66.23 

m.     b. 

3    3.21 
3  10.41 
3  17.10 

0.312  [ 
0.290  | 
0.268  i 

Mon. 
Tues. 
Wed. 

4 
5 
6 

2  45  52.26 
2  49  43.17 
2  53  34.63 

9.610 
9.633 
9.656 

16    2     1.6 
16  19  12.6 
16  36    7.4 

43.29 
42.62 
41.94 

15  53.40 
15  53.18 
15  52.96 

66.31 
66.39 
66.48 

3  23.28 
3  28.93 
3  34.03 

0.246 
0.224 
0.201 

Thur. 

Fri. 

Sat. 

7 
8 
9 

2  57  26.63 

3  1  19.17 
3    5  12.31 

9.679 
9.703 
9.727 

16  52  45.6 

17  9    7.0 
17  25  11.3 

41.24 
40.58 
89.81 

15  52.74 
15  52.52 
15  52.31 

66.56 
66.64 
66.72 

3  38.57 
3  42.57 
3  45.98 

0.178 
0.154 
0.130 

Sun. 
Mon. 
Tues. 

10 
11 
12 

3    9    6.05 
3  13    0.37 
3  16  55.27 

9.751 
9.776 
9.800 

17  40  58.2 

17  56  27.4 

18  11  38.7 

89.08 
38.34 
37.59 

15  52.10 
15  51.89 
15  51.68 

66.80 
66.89 
66,97 

3  48.79 
3  51.02 
3  52.67 

0.106 
0.081 
0.056 

Wed. 
Thur. 
Fri. 

13 
14 
15 

3  20  50.76 
3  24  46.83 
3  28  43.50 

9.824 
9.849 
9.874 

18  26  31.9 
18  41     6.6 
18  55  22.6 

36.83 
86.06 
85.27 

15  51.47 
15  51.26 
15  51.06 

67.05 
67.13 
67.21 

3  53.74 
3  54.22 
3  54.11 

0.031 
0.006 
0.018 

Sat. 
Sun. 
Mon. 

16 
17 
18 

3  32  40.77 
3  36  38.62 
3  40  37.05 

9.899 
9.923 
9.947 

19    9  19.6 
19  22  57.2 
19  36  15.2 

84.47 
83.65 
82.83 

15  50.86 
15  50.67 
15  50.48 

67.29 
67.37 
67.45 

3  53.41 
3  52.12 
3  50.25 

0.042 
0.066 
0.090 

Tues. 
Wed. 
Thur. 

19 
20 
21 

3  44  36.06 
3  48  35.62 
3  52  35.74 

9.971 

9.994 

10.017 

19  49  13.2 

20  1  51.0 
20  14    8.6 

82.00 
81.15 
80.29 

15  50.29 
15  50.10 
15  49.92 

67.53 
67.61 
67.69 

3  47.82 
3  44.82 
3  41.25 

0.114 
0.138 
0.161 

Fri. 
Sat. 
Sun. 

22 
23 
24 

3  56  36.42 

4  0  37.64 
4    4  39.38 

10.039 
10.061 
10.083 

20  26     5.4 
20  37  41.2 
20  48  55.7 

29.42 
28.54 
27.65 

15  49.75 
15  49.58 
15  49.41 

67.76 
67.83 
67.90 

3  37.13 
3  32.48 
3  27.31 

0.183 
0.205 
0.226 

Mon. 
Tues. 
Wed. 

25 
26 
27 

4    8  41.62 
4  12  44.36 
4  16  47.58 

10.104 
10.124 
10.148 

20  59  48.8 

21  10  20.2 
21  20  29.6 

26.75 
25.84 
24.93 

15  49.24 
15  49.09 
15  48.94 

67.97 
68.04 
68.11 

3  21.64 
3  15.47 
3     8.83 

0.247 
0.267 
0.287 

Thur. 
Fri. 
Sat. 
Sun. 

28 
29 
30 
31 

4  20  51.26 
4  24  55.38 
4  28  59.92 
4  33    4.88 

10.162 
10.180 
10.198 
10.214 

21  30  16.9 
21  39  41.8 
21  48  44.1 
21  57  23.7 

24.00 
23.06 
22.12 
21.17 

15  48.80 
15  48.66 
15  48.52 
15  48.39 

68.18 
68.25 
68.31 
68.37 

3     1.73 
2  54.19 
2  46.23 
2  37.85 

0.306 
0.324 
0.341 
0.358 

Mon. 

32 

4  37  10.25 

10.231 

N.22    5  40.3 

20.21 

15  48.26 

68.43 1    2  29.08 

0.374 

i 

Von. 

— Mean  Time  of  the 

8emidiam< 

•tor  paaelng  may  be  f < 

rand  by  lubtracting  0«.18  from  the  Sidereal  Time. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

i 

* 

1 

Equation  of 
Time, 
tobe 
added  to 
Mean 
Time, 

Diff.for 
lhonr. 

Sidereal 
Time. 

Apptutnt 
Bight  Aaoenrion. 

Dififor 
lhonr. 

Apparent 
Declination. 

Diff.for 
lhonr. 

Fri. 

1 

h.     m.     8. 

2  34  23.23 

a. 
9.544 

N.15      8  56.2 

45^23 

m.     a. 

3    3.23 

a. 
0.312 

h.     m.     e. 

2  37  26.46 

Sat. 

2 

2  38  12.58 

9.666 

15  26  54.3 

44.60 

3  10.43 

0.290 

2  41  23.01 

Sun. 

3 

2  42    2.45 

9.588 

15  44  37.1 

43.95 

3  17.12 

0.268 

2  45  19.57 

Mon. 

4 

2  45  52.83 

9.610 

16    2    4.1 

43.29 

3  23.29 

0.246 

2  49  16.12 

Tues. 

5 

2  49  43.75 

9.683 

16  19  15.1 

42.62 

3  28.93 

0.224 

2  53  12.68 

Wed. 

6 

2  53  35.21 

9.656 

16  36    9.9 

41.94 

3  34.03 

0.201 

2  57     9.24 

Thur. 

7 

2  57  27.22 

9.679 

16  52  48.1 

41.24 

3  38.58 

0.178 

3     1     5.80 

Fri. 

8 

3     1  19.77 

9.708 

17    9    9.5 

40.53 

3  42.58 

0.154 

3    5    2.35 

Sat. 

9 

3    5  12.92 

9.727 

17  25  13.8 

39.81 

3  45.99 

0.130 

3    8  58.91 

Sun. 

10 

3    9    6.67 

9.751 

17  41     0.7 

39.08 

3  48.80 

0.106 

3  12  55.47 

Mon. 

11 

3  13     1.00 

9.776 

17  56  29.9 

38.34 

3  51.02 

0.081 

3  16  52.02 

Tues. 

12 

3  16  55.91 

9.800 

18  11  41.2 

87.59 

3  52.67 

0.056 

3  20  48.58 

Wed. 

13 

3  20  51.40 

9.824 

18  26  34.4 

36.88 

3  53.73 

0.031 

3  24  45.13 

Thur. 

14 

3  24  47.47 

9.849 

18  41     9.0 

36.06 

3  54.22 

0.006 

3  28  41.69 

Fri. 

15 

3  28  44.14 

9.874 

18  55  24.9 

35.27 

3  54.11 

0.018 

3  32  38.25 

Sat. 

16 

3  32  41.40 

9.899 

19    9  21.8 

34.47 

3  53.41 

0.042 

3  36  34.81 

Sun. 

17 

3  36  39.25 

9.928 

19  22  59.3 

33.65 

3  52.12 

0.066 

3  40  31.37 

Mon. 

18 

3  40  37.68 

9.947 

19  36  17.2 

32.83 

3  50.25 

0.089 

3  44  27.93 

Tues. 

19 

3  44  36.68 

9.970 

19  49  15.2 

32.00 

3  47.81 

0.114 

3  48  24.49 

Wed. 

20 

3  48  36.23 

9.994 

20     1  53.0 

81.15 

3  44.81 

0.138 

3  52  21.04 

Thur. 

21 

3  52  36.35 

10.017 

20  14  10.5 

30.29 

3  41.24 

0.161 

3  56  17.59 

Fri. 

22 

3  56  37.03 

10.039 

20  26    7.2 

29.42 

3  37.12 

0.188 

4    0  14.15 

Sat. 

23 

4    0  38.23 

10.061 

20  37  42.9 

28.54 

3  32.47 

0.205 

4    4  10.70 

Sun. 

24 

4    4  39.96 

10.083 

20  48  57.3 

27.65 

3  27.30 

0.226 

4    8    7.26 

Mon. 

25 

4    8  42.19 

10.104 

20  59  50.3 

26.75 

3  21.63 

0.247 

4  12    3.82 

Tues. 

26 

4  12  44.92 

10.124 

21  10  21.6 

25.84 

3  15.46 

0.267 

4  16    0.38 

Wed. 

27 

4  16  48.12 

10.143 

21  20  30.9 

24.93 

3    8.82 

0.287 

4  19  56.94 

Thur. 

28 

4  20  51.78 

10.162 

21  30  18.1 

24.00 

3     1.72 

0.306 

4  23  53.50 

Fri. 

29 

4  24  55.88 

10.180 

21  39  42.9 

23.06 

2  54.18 

0.324 

4  27  50.06 

Sat. 

30 

4  29    0.40 

10.198 

21  48  45.1 

22.12 

2  46.21 

0.341 

4  31  46.61 

Sun. 

31 

4  33    5.34 

10.214 

21  57  24.6 

21.17 

2  37.83 

0.858 

4  35  43.17 

Mon. 

32 

4  37  10.66 

10.231 

N.22    5  41.1 

20.21 

2  29.07 

0.374 

4  39  39.73 

i 

N 

on.— The  Semldiami 

iter  for  Mai 

in  Noon  may  he  assumed  the  n 

une  aa  that  for 

Apparent 

Noon. 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

1 

I 

I 

a 

Logarithm 

of  the 

Badine  Vector 

of  the 

Earth. 

Dili,  for 
1  hoar. 

Mean  Time 

of 
Sidereal  Oh. 

True  LONGITUDE. 

DHL  for 
lhour. 

LATITUDE. 

X 

X' 

1 

2 
3 

121 
122 
123 

O          1           II 

41     1  58.6 

41  60    7.3 

42  58  14.0 

1       II 

1  44.4 
59  52.9 
57  59.5 

145.40 
145.32 
145.24 

H-6'.20 
+0.10 
—0.01 

0.0035922 
.0036957 
.0037984 

48.3 
42.9 
42.6 

h.     m.     a. 

21  19     3.43 
21  15    7.52 
21  11  11.61 

4 
5 
6 

124 
125 
126 

43  56  18.7 

44  54  21.5 

45  52  22.4 

56    4.0 
54    6.7 
52    7.3 

145.16 
145.08 
145.00 

0.13 
0.26 
0.40 

.0039002 
.0040012 
.0041015 

42.3 
42.0 
41.7 

21     7  15.70 
21     3  19.79 
20  59  23.88 

7 
8 
9 

127 
128 
129 

46  50  21.4 

47  48  18.8 

48  46  14.6 

50    6.2 
48    3.5 
45  59.2 

144.93 
144.86 
144.79 

0.54 
0.65 
0.75 

.0042011 
.0043000 
.0043982 

41.4 
41.0 
40.7 

20  55  27.96 
20  51  32.05 
20  47  36.14 

10 
11 
12 

130 
131 
132 

49  44    8.9 

50  42     1.8 

51  39  53.4 

43  53.3 
41  46.1 
39  37.6 

144.73 
144.67 
144.62 

0.82 
0.86 
0.89 

.0044956 
.0045921 
.0046878 

40.4 
40.0 
39.7 

20  43  40.23 
20  39  44.32 
20  35  48.41 

13 
14 
15 

133 
134 
135 

52  37  43.6 

53  35  32.6 

54  33  20.5 

37  27.6 
35  16.4 
33    4.1 

144.57 
144.52 
144.47 

0.88 
0.83 
0.76 

.0047826 
.0048764 
.0049691 

39.3 

88.8 
88.8 

20  31  52.50 
20  27  56.59 
20  24    0.67 

16 
17 

18 

136 
137 
138 

55  31     7.3 

56  28  53.0 

57  26  37.5 

30  50.7 
28  36.2 
26  20.5 

144.42 
144.38 
144.33 

0.65 
0.54 
0.42 

.0050603 
.0051500 
.0052380 

87.7 
87.0 
86.8 

20  20    4.75 
20  16    8.84 
20  12  12.93 

19 
20 
21 

139 
140 
141 

58  24  20.9 

59  22    3.2 

60  19  44.4 

24    3.7 
21  45.9 
19  26.9 

144.28 
144.28 
144.19 

0.28 

0.16 

—0.04 

.0053242 
.0054084 
.0054906 

85.5 
34.7 
83.8 

20    8  17.02 
20    4  21.11 
20    0  25.20 

22 
23 
24 

142 
143 
144 

61  17  24.5 

62  15    3.4 

63  12  41.1 

17    6.8 
14  45.6 
12  23.1 

144.15 
144.10 
144.05 

+0.07 
0.16 
0.22 

.0055707 
.0056485 
.0057242 

82.9 
32.0 
81.0 

19  56  29.29 
19  52  33.38 
19  48  37.47 

25 
26 
27 

145 
146 
147 

64  10  17.6 

65  7  52.9 

66  5  26.9 

9  59.5 
7  34.6 
5     8.4 

144.00 
143.94 
143.89 

0.25 
0.25 
0.22 

.0057976 
.0058687 
.0059376 

80.1 
29.2 
28.2 

19  44  41.55 
19  40  45.64 
19  36  49.73 

28 
29 
30 
31 

148 
149 
150 
151 

67  2  59.5 

68  0  30.8 

68  58    0.8 

69  55  29.4 

2  40.9 

0  12.0 

57  41.9 

55  10.4 

143.83 
143.78 
143.72 
143.66 

0.17 
+0.08 
—0.02 

0.14 

.0060044 
.0060692 
.0061319 
.0061927 

27.4 
26.5 
25.7 
24.9 

19  32  53.82 
19  28  57.91 
19  25     1.99 
19  21    6.08 

32 

152 

70  52  56.7 

52  37.5 

148.61 

—0.28 

0.0062517 

24.8 

19  17  10.17 

NOTl.  — X  OORMp 

mda  to  the  tru*  equinox  of 

the  date,  k'  t 

o  the  mean  eqain 

ax  of  Jen 

.Od. 
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GREENWICH 

MEAN  TIME. 

THE 

MOON'S 

1 

3 

8EMIDIAMBTKR. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

AGB. 

Noon. 

Midnight. 

Noon. 

DilL  for 
lhonr. 

Midnight. 

Diff.  for 
lhonr. 

Diff.  for 
lhonr. 

i 

2 
3 

15  24.2 
15  12.5 
15    2.8 

\i  i8w.i 

15    7.4 

14  58.8 

56  25.4 
55  42.2 
55    6.6 

a 
-1.96 
1.64 
1.32 

f        n 

56    2.8 
55  23.4 
54  51.8 

-1.80 
1.48 
1.16 

h.    m. 

6  58.2 

7  43.1 

8  24.9 

m. 
1.95 
1.80 
1.69 

d. 

7.2 

8.2 
9.2 

4 
5 
6 

14  55.3 
14  49.8 
14  46.3 

14  52.3 

14  47.8 
14  45.2 

54  38.9 
54  18.8 
54    5.9 

0.99 
0.68 
0.40 

54  27.9 
54  11.6 
54     1.8 

0.83 
0.54 
0.27 

9    4.7 

9  43.9 

10  23.4 

1.64 
1.63 
1.67 

10.2 
11.2 
12.2 

7 
8 
9 

14  44.5 
14  44.2 
14  45.4 

14  44.2 
14  44.6 
14  46.5 

53  59.2 

53  58.4 

54  2.8 

-0.15 

+0.08 

0.28 

53  58.2 

53  59.9 

54  6.9 

-0.08 

+0.18 

0.89 

11    4.5 

11  47.8 

12  34.0 

1.75 
1.86 
1.99 

13.2 
14.2 
15.2 

10 
11 
12 

14  48.0 
14  52.0 
14  57.6 

14  49.8 

14  54.6 

15  1.1 

54  12.3 
54  27.1 
54  47.6 

0.50 
0.74 
0.98 

54  19.0 

54  36.6 

55  0.1 

0.62 
0.86 
1.10 

13  23.3 

14  15.2 

15  8.5 

2.11 
2.20 
2.24 

16.2 
17.2 
18.2 

13 
14 
15 

15    4.9 
15  13.8 
15  24.4 

15    9.1 
15  18.9 
15  30.4 

55  14.2 

55  47.0 

56  26.1 

1.23 
1.49 
1.75 

55  29.8 

56  5.8 
56  47.9 

1.36 
1.62 
1.87 

16    2.0 

16  54.3 

17  44.7 

2.21 
2.14 
2.06 

19.2 
20.2 
21.2 

16 
17 

18 

15  36.7 

15  50.1 

16  4.1 

15  43.3 

15  57.1 

16  11.0 

57  11.0 

58  0.3 
58  51.6 

1.97 
2.11 
2.13 

57  35.2 

58  25.9 

59  16.9 

2.06 
2.14 
2.07 

18  33.3 

19  20.8 

20  8.2 

2.00 
1.97 
1.99 

22.2 
23.2 
24.2 

19 
20 
21 

16  17.6 
16  29.3 
16  37.9 

16  23.8 
16  34.1 
16  40.6 

59  41.2 

60  24.5 
60  56.0 

1.97 
1.59 
1.00 

60    4.0 

60  42.0 

61  6.0 

1.81 
1.32 

+0.65 

20  57.0 

21  48.7 

22  44.5 

2.08 
2.23 
2.43 

25.2 
26.2 
27.2 

22 
23 
24 

16  42.2 
16  41.3 
16  35.4 

16  42.4 
16  39.0 
16  30.7 

61  11.6 

61    8.5 
60  46.7 

+0.27 

-0.58 

1.26 

61  12.4 
60  59.8 
60  29.5 

-0.13 
0.91 
1.58 

23  45.1 

6 
0  49.6 

2.62 

2.74 

28.2 

29.2 

0.9 

25 
26 
27 

16  25.0 
16  11.6 
15  56.4 

16  18.6 
16    4.1 
15  48.6 

60    8.7 
59  19.2 
58  23.4 

1.86 
2.22 
2.38 

59  45.0 
58  51.8 
57  54.8 

2.07 
2.33 
2.37 

1  55.6 

2  59.3 

3  58.2 

2.73 
2.57 
2.33 

1.9 
2.9 
3.9 

28 
29 
30 
31 

15  40.9 
15  26.3 
15  13.6 
15    3.0 

15  33.4 
15  19.7 
15    8.0 
14  58.6 

57  26.6 
56  33.1 
55  46.1 
55    7.3 

2.32 
2.10 
1.80 
1.43 

56  59.2 
56    8.7 
55  25.6 
54  51.3 

2.23 
1.96 
1.62 
1.24 

4  51.3 

5  39.0 

6  22.6 

7  3.5 

2.09 
1.90 
1.75 
1.67 

4.9 
5.9 
6.9 
7.9 

32 

14  54.9 

14  51.8 

54  37.6 

-1.05 

54  26.2 

-0.85 

7  43.0 

1.63 

8.9 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Amendon. 

forlm. 

Declination. 

Difl. 
forlm. 

Hoar. 

Bight  Afloauton. 

Biff, 
forlm. 

Dtclimttan. 

INC 
forlm. 

FRIDAY 

1. 

SUNDAY  3. 

h.    m.    ». 

s. 

O       f       * 

« 

h.    m.    ». 

0. 

O         f         M 

• 

0 
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0 
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14371 
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14.06)4 

1 

9  24  21.96 
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19  20  48.2 

11.752 

1 

10  58    5.02 

14334 

8  51    5.6 

14.058 

2 

9  26  27.86 

24947 

19    9    0.9 
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2 

10  59  54.92 

14399 

8  37     1.4 

14.081 

3 

9  28  33.32 

34878 

18  57    9.1 

11.901 

3 

11     1  44.61 

14364 

8  22  55.9 

14.109 

4 

9  30  38.34 

34600 

18  45  12.8 

11.976 

4 

11     3  34.09 

14339 

8    8  49.1 

14.1*3 

5 

9  32  42.92 

34738 

18  33  12.1 

13448 

5 

11     5  23.36 

14196 

7  54  41.1 

14.144 

6 

9  34  47.08 

34657 

18  21    7.0 

13.130 

6 

11     7  12.43 

14163 

7  40  31.8 
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7 

9  36  50.81 

34867 

18    8  57.7 

12.189 

7 

11    9     1.31 

14130 

7  26  21.4 

14.183   1 

8 

9  38  54.12 

24617 

17  56  44.3 

13.366 

8 

11  10  50.00 

14100 

7  12    9.9 

14.198    1 

9 

9  40  57.02 

34448 

17  44  27.0 

13422 

9 

U  12  38.51 

14070 

6  57  57.5 

14.315 

10 

9  42  59.50 

34879 

17  32    5.7 

13488 

10 

11  14  26.84 

14040 

6  43  44.1 

14.383    | 

11 

9  45     1.57 

34813 

17  19  40.4 

12-154 

11 

11  16  14.99 

14013 

6  29  29.7 

14.347    | 

12 

9  47    3.25 

34347 

17    7  11.2 

13418 

12 

11  18    2.98 

1.7984 

6  15  14.4 

14^02   1 

13 

9  49    4.53 

34180 

16  54  38.2 

13.560 

13 

11  19  50.80 

1.7957 

6    0  58.3 

14J279   1 

14 

9  51    5.41 

34114 

16  42    1.6 

12439 

14 

11  21  38.46 

1-7930 

5  46  41.4 

14JSB7   ] 

15 

9  53    5.90 

34049 

16  29  21.5 

13.697 

15 

11  23  25.96 

1.7904 

5  32  23.8 

14.399 

16 

9  55    6.00 

14986 

16  16  37.9 

13.756 

16 

11  25  13.31 

1.7878 

5  18    5.5 

14-311 

17 

9  57    5.73 

14934 

16    3  50.8 

13414 

17 

11  27    0.51 

1.7855 

5    3  46.5 

14^33 

18 

9  59    5.09 

14863 

15  51     0.2 

13471 

18 

11  28  47.58 

1*7833 

4  49  26.9 

14481 

19 

10     1    4.07 

1.9799 

15  38    6.3 

12-934 

19 

11  30  34.51 

L7811 

4  35    6.8 

14.339 

20 

10    3    2.68 

14789 

15  25    9.3 

13.976 

20 

11  32  21.31 

1-7789 

4  20  46.2 

14447   | 

21 

10    5    0.94 

14680 

15  12    9.2 

18437 

21 

11  34     7.98 

L7768 

4    6  25.1 

14405 

22 

10    6  58.84 

1.9030 

14  59    6.0 

18479 

22 

11  35  54.53 

1*7748 

3  52     3.6 

14461    | 

23 

10    8  56.38 
SAT 

14561 

VEDA 

N.14  45  59.7 
lY  2. 

18.180 

23 

11  37  40.96 
MC 

1.7730 

)NDA1 

N.  3  37  41.8 

r  4. 

14460 

0 

10  10  53.57 

1.9608 

N.14  32  50.4 

18.179 

0 

11  39  27.29 

1.7712 

N.  3  23  19.7 

14471 

1 

10  12  50.42 

1.9447 

14  19  38.2 

18.327 

1 

11  41  13.51 

1.7694 

3    8  57.3 

14476 

2 

10  14  46.93 

14393 

14    6  23.2 

18.373 

2 

11  42  59.62 

1.7677 

2  54  34.7 

14478 

3 

10  16  43.12 

1.9387 

13  53    5.5 

18417 

3 

11  44  45.63 

1.7661 

2  40  11.9 

14461 

4 

10  18  38.98 

1.9383 

13  39  45.1 

18462 

4 

11  46  31.55 

1.7646 

2  25  49.0 

14484 

5 

10  20  34.52 

1.9380 

13  26  22.1 

1M04 

5 

11  48  17.38 

1.7682 

2  11  25.9 

14486 

6 

10  22  20.74 

14177 

13  12  56.6 

18446 

6 

11  50     3.13 

1.7618 

1  57    2.8 

14486 

7 

10  24  24.64 

14134 

12  59  28.6 

I34S7 

7 

11  51  48.80 

1.7606 

1  42  39.7 

14485 

8 

10  26  19.23 

14074 

12  45  58.1 

18.628 

8 

11  53  34.39 

1.7692 

1  28  16.6 

14488 

9 

10  28  13.53 

1.9035 

12  32  25.2 

13.667 

9 

11  55  19.91 

1.7582 

1  13  53.7 

14480 

10 

10  30    7.53 

14976 

12  18  50.0 

13.606 

10 

11  57    5.37 

1.7572 

0  59  31.0 

14478 

11 

10  32     1.23 

14926 

12    5  12.6 

18.642 

11 

11  58  50.77 

1.7562 

0  45    8.4 

14475 

12 

10  33  54.64 

14877 

11  51  33.0 

13478 

12 

12    0  36.11 

1.7652 

0  30  46.0 

14471 

13 

10  35  47.76 

14832 

11  37  51.3 

18-713 

13 

12    2  21.40 

1.7543 

0  16  23.9 

14460 

14 

10  37  40.61 

14786 

11  24    7.5 

13.748 

14 

12    4    6.64 

1-7536 

N.  0    2    2.1 

14400 

15 

10  39  33.19 

14741 

11  10  21.6 

18.781 

15 

12    5  51.83 

1.7529 

S.  0  12  19.3 

14458 

16 

10  41  25.50 

14698 

10  56  33.8 

13412 

16 

12    7  36.99 

1.7524 

0  26  40.3 

14-847 

17 

10  43  17.54 

14653 

10  42  44.1 

18442 

17 

12    9  22.11 

1-7517 

0  41     0.9 

14440 

18 

10  45    9.33 

14610 

10  28  52.7 

13473 

18 

12  11     7.20 

1-7513 

0  55  21.1 

14482 

19 

10  47    0.86 

14568 

10  14  59.5 

13-902 

19 

12  12  52.27 

1.7510 

1     9  40.7 

14833 

20 

10  48  52.14 

14528 

10     1     4.5 

13-931 

20 

12  14  37.32 

1.7507 

1  23  59.7 

14-813 

21 

10  50  43.19 

14488 

9  47     7.8 

18458 

21 

12  16  22.35 

1.7604 

1  38  18.1 

14401 

22 

10  52  34.00 

14448 

9  33    9.5 

13-983 

22 

12  18    7.37 

1.7502 

1  52  35.8 

14*389 

23 

10  54  24.57 

14109 

0  19    9.7 

14409 

23 

12  19  52.38 

1-7502 

2    6  52.8 

14*377 

24 

10  56  14.91 
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N.  9    5    8.4 

14.034 

24 

12  21  37.39 

1-7502 

S.  2  21     9.1 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Qoar.l 

Bight  AMMuton. 

Dift 
forlm. 

Declination. 

Diff. 
forlm. 

Hoar. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm 

TU 

ESDA1 

r  5. 

THUBSDAY  7. 

h.    m.    ■. 

B. 

O        1         It 

a 

h.    m.    ». 

O       1       ■ 

V 

0 

12  21  37.39 

1.7502 

S.  2  21    9.1 

14465 

0 

13  46  55.11 

14389 

S.13  17    2.9 

12.779 

1 

12  23  22.40 

1.760-2 

2  35  24.6 

14.969 

1 

13  48  44.94 

1.8391 

13  29  47.7 

19.799 

3 

12  25    7.42 

1.7003 

2  49  39.3 

14.937 

2 

13  50  34.96 

1.8859 

13  42  29.5 

12.671 

3 

12  26  52.44 

1.7505 

3    3  53.0 

14.991 

3 

13  52  25.16 

14883 

13  55    8.2 

12.619 

4 

12  28  37.48 

1.7506 

3  18    5.8 

14.908 

4 

13  54  15.56 

1.8417 

14    7  43.8 

12.666 

5 

12  30  22.54 

1.7510 

3  32  17.7 

14.190 

5 

13  56    6.17 

14469 

14  20  16.2 

19.813 

6 

12  32    7.61 

1.7514 

3  46  28.6 

14.173 

6 

13  57  56.99 

14487 

14  32  45.4 

19.469 

7 

12  33  52.71 

1.7590 

4    0  38.4 

14.164 

7 

13  59  48.01 

1.8691 

14  45  11.3 

19404 

8 

12  35  37.85 

1.7596 

4  14  47.1 

14.136 

8 

14     1  39.24 

14666 

14  57  33.8 

13447 

e 

12  37  23.02 

1.7639 

4  28  54.7 

14.117 

9 

14    3  30.68 

14691 

15    9  52.9 

13.389 

14) 

12  39    8.23 

1.7539 

4  43     1.1 

14.097 

10 

14    5  22.33 

14627 

15  22    8.5 

13.981 

I11 

12  40  53.49 

1.7547 

4  57    6.3 

140)75 

11 

14    7  14.21 

14666 

15  34  20.7 

19.173 

13 

12  42  38.79 

1.7554 

5  11  10.1 

14468 

12 

14    9    6.31 

14709 

15  46  29.3 

13.113 

13 

12  44  24.14 

1.7583 

5  25  12.6 

14431 

13 

14  10  58.64 

1.8740 

15  58  34.3 

12.068 

14 

12  46    9.55 

1.7573 

5  39  13.8 

14.009 

14 

14  12*61.19 

1.8779 

16  10  35.7 

11.993 

15 

12  47  55.02 

1.7583 

5  53  13.7 

13.985 

15 

14  14  43.97 

14817 

16  22  33.3 

11499 

16 

12  49  40.55 

1.7594 

6    7  12.1 

18460 

16 

14  16  36.98 

1.8868 

16  34  27.2 

11486 

17 

12  51  26.15 

1.7807 

6  21     8.9 

13.934 

17 

14  18  30.24 

14897 

16  46  17.3 

11408 

18 

12  53  11.83 

1.7819 

6  35    4.2 

13408 

18 

14  20  23.74 

14937 

16  58    3.6 

11.739 

19 

12  54  57.58 

1.7632 

6  48  57.9 

13.881 

19 

14  22  17.48 
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20 

12  56  43.41 

1.7846 
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20 

14  24  11.46 

14017 

17  21  24.3 

11.606 

21 

12  58  29.33 
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7  16  40.5 
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21 

14  26    5.68 

1.9068 

17  32  58.6 

11.637 

22 

13    0  15.34 

1.7676 

7  30  29.3 

13.797 

22 

14  28    0.15 
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17  44  28.8 

11468 

23 

13    2     1.44 
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S.  7  44  16.2 

13.767 

23 

14  29  54.88 

1.9142 

S.17  55  54.9 

11498 

WED] 

MESDj 

\Y   6. 

FI 

UDAY 

8. 

0 

13    3  47.63 

1.7707 

S.  7  58    1.3 

18.737 

0 

14  31  49.86 

1.9184 

S.18    7  16.7 

11.338 

1 

13    5  33.93 

1.7795 

8  11  44.6 

13.706 

1 

14  33  45.09 

1.9998 

18  18  34.3 

11.367 

2 

13    7  20.33 

1.7749 

8  25  26.0 

13474 

2 

14  35  40.59 

1.9979 

18  29  47.6 

11.186 

3 

13    9    6.83 

1.7769 

8  39    5.4 

13441 

3 

14  37  36.35 

14815 

18  40  56.6 

11.114 

4 

13  10  53.44 

1.7779 

8  52  42.9 

13.608 

4 

14  39  32.37 

14368 

18  52     1.2 

11.040 

5 

13  12  40.18 

1.7800 

9    6  18.4 

13474 

5 

14  41  28.65 

14409 

19    3     1.3 

10.986 

6 

13  14  27.04 

1.7890 

9  19  51.7 

13.638 

6 

14  43  25.19 

1.9447 

19  13  56.9 

10489 

7 

13  16  14.02 

1.7810 

9  33  22.9 

13.509 

7 

14  45  22.01 

1.9499 

19  24  47.9 

10413 

8 

13  18     1.12 

1.7862 

9  46  52.0 

13466 

8 

14  47  19.10 

1.9537 

19  35  34.3 

10.734 

9 

13  19  48.36 

1.7884 

10    0  18.9 

13499 

9 

14  49  16.46 

1.9683 

19  46  16.0 

10466 

10 

13  21  35.73 

1.7907 

10  13  43.5 

13490 

10 

14  51  14.10 

14899 

19  56  53.0 

10476 

11 

13  23  23.24 

1.7980 

10  27    5.7 

13460 

11 

14  53  12.01 

1.9675 

20    7  25.1 

10494 

12 

13  25  10.89 

1.7963 

10  40  25.5 

13410 

12 

14  55  10.20 

1.9799 

20  17  52.3 

10413 

13 

13  26  58.68 

1.7978 

10  53  42.9 

13.970 

13 

14  57    8.67 

1.9768 

20  28  14.6 

10431 

14 

13  28  46.63 

1-8004 

11     6  57.9 

18.930 

14 

14  59    7.42 

1.9816 

20  38  32.0 

10.948 

15 

13  30  34.73 

1.8030 

11  20  10.5 

13.189 

15 

15     1     6.45 

1.9869 

20  48  44.4 

10-164 

16 

13  32  22.99 

1-8067 

11  33  20.6 

13.148 

16 

15    3     5.77 

1.9910 

20  58  51.7 

10-079 

17 

13  34  11.41 

1-8083 

11  46  28.0 

13.101 

17 

15    5    5.37 

1.9957 

21     8  53.9 

9.999 

18 

13  35  59.99 

1-8111 

11  59  32.7 

13466 

18 

15    7    5.26 

24006 

21  18  50.8 

9-906 

19 

13  37  48.74 

1-8139 

12  12  34.7 

13411 

19 

15    9    5.44 

34063 

21  28  42.5 

9417 

20 

13  39  37.66 

1*8167 

12  25  34.1 

19.986 

20 

15  11     5.90 

34101 

21  38  28.9 

9-738 

21 

13  41  26.75 

1-8197 

12  38  30.7 

19419 

21 

15  13    6.65 

34160 

21  48    9.9 

9.638 

22 

13  43  16.02 

1.8297 

12  51  24.4 

19470 

22 

15  15    7.70 

3*0198 

21  57  45.5 

9-647 

23 

13  45    5.47 

1-8957 

13    4  15.1 

19491 

23 

15  17    9.03 

3-0946 

22    7  15.6 

9456 

24 

13  46  55.11 

14289 

S.13  17    2.9 

19.772 

24 

15  19  10.65 

94994 

S.22  16  40.2 

9464 
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GREENWICH 

MEAN   TIME. 

THE  MOON'S   RIGHT  ASCENSION  AND   DECLINATION. 
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0 

15  19  10.65 

34994 

S.22  16  40.2 
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0 

17    2    3.12 

93467 

S.27  41  30.3 

1 

15  21  12.56 

94843 

22  25  59.2 

9.370 

1 

17    4  17.97 

94699 

97  45  16.4 

8.701 

2 

15  23  14.77 

94893 

22  35  12.5 

9.176 

2 

17    6  33.03 

9.9697 

27  48  54.5 

3406 

3 
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3 
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9.9661 
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4 

15  27  20.08 
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4 
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9.3693 
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5 
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5 
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9.9694 
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6 
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94669 

23  11     8.0 

8.783 

6 
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9.9666 

28    2    4.8 
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7 

15  33  30.24 

94888 

23  19  52.1 
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7 

17  17  51.29 

9.9689 

28    5     1.7 

9479   ! 

8 

15  35  34.22 

94868 

23  28  30.3 
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8 
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3.3716 

28    7  50.3 
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9 

15  37  38.50 
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23  37    2.4 

8.484 

9 

17  22  23.87 

9.9748 

28  10  30.5 

9400 

10 

15  39  43.07 

34786 

23  45  28.4 

8383 

10 

17  24  40.41 

94772 

28  13    2.3 

3460 

11 

15  41  47.93 

94634 

23  53  48.3 

8479 

11 

17  26  57.13 

94800 

28  15  25.7 

9419   ' 

12 

15  43  53.08 

94683 

24    2     1.9 

8.174 

12 

17  29  14.01 

9.3826 

28  17  40.5 

9-177   | 

13 

15  45  58.53 

94982 

24  10    9.2 

8489 

13 

17  31  31.04 

34861 

28  19  46.8 

9486   { 

14 

15  48    4.27 

94981 

24  18  10.2 

7464 

14 

17  33  48.22 

3.9876 

28  21  44.7 

1401  | 

15 

15  50  10.30 

9.1029 

24  26    4.9 

7467 

15 

17  36    5.54 

9.3896 

28  23  34.0 

1.760  1 

16 

15  52  16.62 

9.1078 

24  33  53.1 

7.748 

16 

17  38  23.00 

9.3930 

28  25  14.7 

1407 

17 

15  54  23.24 

9.1137 

24  41  34.7 

7488 

17 

17  40  40.59 

9.3943 

28  26  46.8 

1.464 

18 

15  56  30.14 

9.1174 

24  49    9.7 

7.698 

18 

17  42  58.31 

9.3964 

28  28  10.4 

1490 

19 

15  58  37.33 

9.19*2 

24  56  38.1 

7.418 

19 

17  45  16.16 

9.3986 

28  29  25.3 

1.175 

20 

16    0  44.81 

9.1371 

25    3  59.9 

7407 

20 

17  47  34.13 

94003 

28  30  31.4 

1400 

21 

16    2  52.58 

9.1818 

25  11  15.0 

7.196 

21 

17  49  52.20 

34031 

28  31  28.9 

0486 

22 

16    5    0.63 

9.1866 

25  18  23.3 

7489 

22 

17  52  10.38 

94039 

28  32  17.6 

0.790 

23 

16    7    8.97 
SU 

9*1414 

NDAY 

S.25  25  24.8 
10. 

6487 

23 

17  54  28.67 
TU] 

94067 

2SDA1 

S.28  32  57.6 
r   12. 

0408 

0 

16    9  17.59 

9.1460 

S.25  32  19.4 

6461 

0 

17  56  47.06 

9.8078 

S.28  33  28.8 

0447 

1 

16  11  26.49 

9.1607 

25  39    7.0 

6.736 

1 

17  59    5.54 

94067 

28  33  51.2 

0400 

2 

16  13  35.67 

9.1663 

25  45  47.7 

6.619 

2 

18     1  24.10 

94100 

28  34    4.8 

0.164 

3 

16  15  45.12 

3.1697 

25  52  21.3 

6401 

3 

18    3  42.74 

94113 

28  34    9.7 

0406 

4 

16  17  54.84 

9.1648 

25  58  47.8 

6483 

4 

18    6     1.46 

94138 

28  34    5.7 

0.141 

5 

16  20    4.84 

9.1669 

26    5    7.2 

6.963 

5 

18    8  20.24 

34136 

28  33  52.8 

0.988 

6 

16  22  15.11 

9.1784 

26  11  19.3 

6.143 

6 

18  10  39.08 

34146 

28  33  31.2 

0434 

7 

16  24  25.65 

9.1778 

26  17  24.2 

6431 

7 

18  12  57.98 

94166 

28  33    0.7 

0463 

8 

16  26  36.45 

9.1832 

26  23  21.8 

6496 

8 

18  15  16.94 

94163 

28  32  21.3 

0.781 

9 

16  28  47.52 

3.1866 

26  29  12.0 

6.778 

9 

18  17  35.94 

94170 

28  31  33.0 

0479 

10 

16  30  58.85 

9.1909 

26  34  54.8 

6461 

10 

18  19  54.98 

9.8177 

28  30  35.8 

1438 

11 

16  33  10.43 

3.1963 

26  40  30.2 

6496 

11 

18  22  14.06 

94183 

28  29  29.7 

1.176 

12 

16  35  22.27 

9.1994 

26  45  58.0 

6401 

12 

18  24  33.16 

94186 

28  28  14.7 

1494 

13 

16  37  34.36 

9.9086 

26  51  18.3 

6.978 

13 

18  26  52.28 

94189 

28  26  50.8 

1.473 

14 

16  39  46.70 

9.9077 

26  56  31.0 

6.148 

14 

18  29  11.43 

94193 

28  25  18.0 

1.631 

15 

16  41  59.29 

9.3119 

27     1  36.1 

6491 

15 

18  31  30.59 

94194 

28  23  36.3 

1.769 

16 

16  44  12.13 

9.3169 

27    6  33.5 

4493 

16 

18  33  49.76 

94196 

28  21  45.7 

1.918 

17 

16  46  25.20 

3.3196 

27  11  23.2 

4.763 

17 

18  36    8.93 

94194 

28  19  46.1 

9468 

18 

16  48  38.51 

3.3386 

27  16    5.0 

4433 

18 

18  38  28.09 

94193 

28  17  37.7 

9.914 

19 

16  50  52.06 

3.3377 

27  20  39.0 

4403 

19 

18  40  47.24 

34191 

28  15  20.4 

9463 

20 

16  53     5.83 

3.3813 

27  25    5.2 

4471 

20 

18  43    6.38 

94186 

28  12  54.1 

9419 

21 

16  55  19.82 

3.3861 

27  29  23.5 

4.338 

21 

18  45  25.50 

34184 

28  10  18.9 

9461 

22 

16  57  34.04 

3-3886 

27  33  33.8 

4-106 

22 

18  47  44.59 

34179 

28    7  34.8 

9409 

23 

16  59  48.48 

3.3438 

27  37  36.1 

3471 

23 

18  50    3.65 

94178 

28    4  41.8 

9456 

24 

17    2    3.12 

9-3467 

S.27  41  30.3 

8436 

24 

18  52  22.67 

34167 

S.28     1  39.9 

3.108 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMaukm. 

DM. 
for  1  m. 

Declination. 

Dtff. 
forlm. 

Hour. 

Right  Ascension. 

forlm. 

Declination. 

sur. 

forlm. 

WED1 

YESDi 

LY   13. 

FRIDAY 

15. 

h.    m.    b. 

8. 

O        1        n 

H 

h.    m.    s. 

8. 

O         1         « 

u 

0 

18  52  22.67 

34107 

S.28     1  39.9 

3.106 

0 

20  41  29.78 

2.2103 

S.22  48  21.9 

9.755 

1 

18  54  41.65 

2.3160 

27  58  29.1 

3.264 

1 

20  43  42.31 

2.3072 

22  38  32.9 

9.879 

3 

18  57    0.59 

24152 

27  55    9.5 

3.401 

2 

20  45  54.65 

3.2042 

22  28  36.5 

104)01 

3 

18  59  19.48 

2.3143 

27  51  41.0 

8.649 

3 

20  48     6.81 

3.2011 

22  18  32.8 

10.122 

4 

19     1  38.31 

2.3133 

27  48    3.7 

3.696 

4 

20  50  18.78 

2.1980 

22     8  21.8 

10.243 

5 

19     3  57.08 

2.31*2 

27  44  17.5 

3.843 

5 

20  52  30.57 

2.1949 

21  58    3.6 

10463 

6 

19    6  15.78 

2.3111 

27  40  22.5 

3.990 

6 

20  54  42.17 

2.1918 

21  47  38.2 

10.483 

7 

19    8  34.41 

3.3009 

27  36  18.7 

4.137 

7 

20  56  53.59 

2.1887 

21  37    5.6 

10402 

8 

19  10  52.97 

24066 

27  32    6.1 

4.384 

8 

20  59    4.82 

2.1857 

21  26  25.9 

10.721 

9 

19  13  11.44 

24073 

27  27  44.7 

4.430 

9 

21     1  15.87 

2.1826 

21  15  39.1 

10439 

10 

19  15  29.83 

24067 

27  23  14.6 

4.576 

10 

21     3  26.73 

2.1795 

21     4  45.3 

10455 

11 

19  17  48.13 

24043 

27  18  35.7 

4.731 

11 

21     5  37.41 

2.1765 

20  53  44.5 

11470 

12 

19  20    6.33 

34036 

27  13  48.1 

4.866 

12 

21     7  47.91 

2.1735 

20  42  36.9 

11.185 

13 

19  22  24.43 

24008 

27    8  51.8 

6.011 

13 

21     9  58.23 

2.1704 

20  31  22.4 

11x398 

14 

19  24  42.43 

2*2992 

27    3-46.8 

5.156 

14 

21  12    8.36 

2.1673 

20  20     1.1 

11.411 

15 

19  27    0.33 

2.2974 

26  58  33.2 

6.299 

15 

21  14  18.31 

2.1648 

20    8  33.0 

11.638 

16 

19  29  18.12 

2.2966 

26  53  11.0 

6.443 

16 

21  16  28.08 

2.1614 

19  56  58.2 

11.635 

17 

19  31  35.79 

2.2936 

26  47  40.1 

5.667 

17 

21  18  37.68 

2.1586 

19  45  16.7 

11.746 

18 

19  33  53.34 

2.2916 

26  42    0.6 

5.730 

18 

21  20  47.10 

2.1656 

19  33  28.7 

11455 

19 

19  36  10.77 

2.2691 

26  36  12.5 

5.872 

19 

21  22  56.35 

2.1537 

19  21  34.1 

11.964 

20 

19  38  28.07 

2.2873 

26  30  16.0 

6.013 

20 

21  25    5.43 

2.1498 

19     9  33.0 

13473 

21 

19  40  45.25 

2.2862 

26  24  11.0 

6.164 

21 

21  27  14.33 

2.1469 

18  57  25.5 

13*178 

22 

19  43    2.30 

2.2829 

26  17  57.5 

6.396 

22 

21  29  23.06 

2.1442 

18  45  11.7 

13*283 

23 

19  45  19.20 
THU 

2.2806 

RSDA 

S.26  11  35.5 
Y   14. 

6.437 

23 

21  31  31.63 
SAT1 

2.1414 

S.18  32  51.6 
Y   16. 

12468 

0 

19  47  35.96 

3.2782 

S.26     5    5.1 

6.677 

0 

21  33  40.03 

2.1386 

S.18  20  25.1 

12.493 

1 

19  49  52.58 

OJ2758 

25  58  26.3 

6.716 

1 

21  35  48.26 

3.1358 

18    7  52.5 

12496 

2 

19  52    9.06 

2.2734 

25  51  39.2 

6.854 

2 

21  37  56.33 

3.1332 

17  55  13.6 

12.698 

3 

19  54  25.39 

2.3709 

25  44  43.8 

6.993 

3 

21  40    4.25 

2.1306 

17  42  28.7 

12.799 

4 

19  56  41.57 

2.2683 

25  37  40.1 

7.131 

4 

21  42  12.01 

2.1380 

17  29  37.7 

12.900 

5 

19  58  57.59 

2.2666 

25  30  28.1 

7.368 

5 

21  44  19.61 

2.1255 

17  16  40.7 

13.000 

6 

20     1  13  44 

2.2638 

25  23    7.9 

7.405 

6 

21  46  27.07 

2.1231 

17     3  37.7 

13.099 

7 

20    3  29.13 

2.2602 

25  15  39.5 

7.541 

7 

21  48  34.38 

2.1206 

16  50  28.8 

13.197 

8 

20    5  44.67 

2.2676 

25    8    3.0 

7.677 

.8 

21  50  41.54 

2.1181 

16  37  14.1 

13.293 

9 

20    8    0.05 

2.2649 

25    0  18.3 

7.813 

9 

21  52  48.55 

2.1157 

16  23  53.7 

13.388 

10 

20  10  15.26 

2*2621 

24  52  25.5 

7*946 

10 

21  54  55.42 

2.1133 

16  10  27.6 

13.482 

11 

20  12  30.30 

2.2492 

24  44  24.8 

84)79 

11 

21  57     2.15 

2.1111 

15  56  55.9 

13*576 

12 

20  14  45.17 

2.2463 

24  36  16.1 

8.212 

12 

21  59     8.75 

2.1069 

15  43  18.5 

13.669 

13 

20  16  59.87 

2-2435 

24  27  59.4 

8.344 

13 

22     1   15.22 

2.1067 

15  29  35.6 

13.760 

14 

20  19  14.39 

2.2406 

24  19  34.8 

8*476 

14 

22     3  21.55 

2.1045 

15  15  47.3 

13451 

15 

20  21  28.74 

2-2377 

24  11     2.3 

8.607 

15 

22     5  27.75 

2.1023 

15     1  53.5 

13.941 

16 

20  23  42.92 

2-2318 

24    2  21.9 

8.738 

16 

22    7  33.83 

2.1003 

14  47  54.4 

14*030 

17 

20  25  56.92 

2-2318 

23  53  33.7 

8468 

17 

22     9  39.79 

2.0984 

14  33  50.0 

14*118 

18 

20  28  10.73 

2-2287 

23  44  37.8 

8.996 

18 

22  11  45.64 

2.0966 

14  19  40.3 

14*205 

19 

20  30  24.36 

2-2237 

23  35  34.2 

9.124 

19 

22  13  51.38 

24)947 

14    5  25.4 

14*290 

20 

20  32  37.81 

2*2227 

23  26  22.9 

9.263 

20 

22  15  57.01 

2.0928 

13  51     5.4 

14475 

21 

20  34  51.08 

2*2197 

23  17    3.9 

9379 

21 

22  18    2.52 

2.0910 

13  36  40.5 

14458 

22 

20  37     4.17 

3.3166 

23    7  37.4 

9.605 

22 

22  20    7.93 

2.0894 

13  22  10.6 

14*640 

23 

20  39  17.07 

3*2134 

22  58     3.4 

9430 

23 

22  22  13.25 

2.0878 

13     7  35.7 

14*622 

24 

20  41  29.78 

2-2103 

S.22  48  21.9 

9-755 

24 

22  24  18.48 

2.0864 

S.12  52  55.9 

14.703 

11 
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IX. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aaoenaion. 

DM. 
farlm. 

Deeliofttton. 

Diff. 

forlm. 

Hoar. 

Bight  AflMukm. 

Diff. 
farlm. 

Decimation. 

DHL 

(brim. 

SUNDAY 

17. 

TUESDAY   19. 

h.    m.    *. 

0. 

O        1        » 

« 

h.    m.    i. 

B. 

O       I       u 

« 

0 

22  24  18.48 

2.0684 

S.12  52  55.9 

14.703 

0 

0     4     5.75 

2.1035 

N.  0    3  51.6 

17.182 

1 

22  26  23.62 

2.0849 

12  38  11.3 

14.782 

1 

0    6  12.04 

2.1061 

0  21    3.1 

17.901 

2 

22  28  28.67 

3.0634 

12  23  22.0 

14480 

2 

0     8  18.49 

2.1068 

0  38  15.7 

17.218 

3 

22  30  33.63 

2.0821 

12    8  28.1 

14.938 

3 

0  10  25.10 

2.1116 

0  55  29.2 

17.233 

4 

22  32  38.52 

2.0808 

11  53  29.5 

13415 

4 

0  12  31.88 

2.1144 

1  12  43.6 

17.247 

5 

22  34  43.33 

2.0796 

11  38  26.4 

16.090 

5 

0  14  38.83 

2.1172 

1  29  58.8 

17.260 

6 

22  36  48.07 

2.0783 

11  23  18.8 

15.184 

6 

0  16  45.95 

2.1202 

1  47  14.8 

17.272 

7 

22  38  52.75 

2.0774 

11     8    6.8 

15.237 

7 

0  18  53.25 

9.1283 

2    4  31.4 

17.281 

8 

22  40  57.36 

2.0763 

10  52  50.4 

15.808 

8 

0  21     0.75 

2.1286 

2  21  48.4 

17.287 

9 

22  43     1.91 

24754 

10  37  29.8 

15.878 

9 

0  23    8.44 

2.1298 

2  39    5.8 

17.298 

10 

22  45    6.41 

2.0746 

10  22    5.0 

15.448 

10 

0  25  16.33 

2.1883 

2  56  23.5 

17.297 

11 

22  47  10.86 

2.0788 

10    6  36.0 

15418 

11 

0  27  24.42 

2.1866 

3  13  41.4 

17.299 

12 

22  49  15.27 

24732 

9  51     2.8 

15.587 

12 

0  29  32.72 

2.1402 

3  30  59.4 

17400 

13 

22  51  19.64 

24729 

9  35  25.6 

15.852 

13 

0  31  41.24 

2.1489 

3  48  17.4 

17.289 

14 

22  53  23.97 

2.0719 

9  19  44.6 

16.716 

14 

0  33  49.99 

2.1476 

4     5  35.3 

17.296 

15 

22  55  28.27 

24716 

9    3  59.7 

16.780 

15 

0  35  58.96 

2.1614 

4  22  53.0 

17.292 

16 

22  57  32.55 

24712 

8  48  11.0 

16448 

16 

0  38    8.16 

2.1554 

4  40  10.4 

17.286 

17 

22  59  36.81 

24707 

8  32  18.6 

16.904 

17 

0  40  17.61 

2.1594 

4  57  27.4 

17.278 

18 

23     1  41.04 

2.0704 

8  16  22.5 

15.985 

18 

0  42  27.31 

9.1887 

5  14  43.8 

17.968 

19 

23     3  45.26 

24703 

8    0  22.8 

16424 

19 

0  44  37.26 

2.1679 

5  31  59.6 

17456   | 

20 

23    5  49.48 

24703 

7  44  19.6 

16482 

20 

0  46  47.46 

2.1722 

5  49  14.6 

17-248 

21 

23     7  53.70 

24703 

7  28  13.0 

16.189 

21 

0  48  57.93 

2.1767 

6    6  28.8 

17*228 

22 

23    9  57.92 

2.0704 

7  12    2.9 

16-195 

22 

0  51     8.67 

2.1812 

6  23  42.0 

17*911 

23 

23  12    2.15 
MO 

24706 

NDAY 

S.  6  55  49.5 
18. 

16.250 

23 

0  53  19.68 
WEDI 

2.1858 

*ESDi 

N.  6  40  54.2 
\Y  20. 

17*192 

0 

23  14    6.40 

2.0709 

S.  6  39  32.9 

16.804 

0 

0  55  30.97 

2.1906 

N.  6  58    5.1 

17.171 

1 

23  16  10.66 

24712 

6  23  13.1 

16.856 

1 

0  57  42.55 

2.1954 

7  15  14.7 

17.148 

2 

23  18  14.94 

2.0717 

6    6  50.2 

16.406 

2 

0  59  54.42 

2.9002 

7  32  22.9 

17.124 

3 

23  20  19.26 

2.0723 

5  50  24.4 

16.454 

3 

1     2    6.58 

2.2052 

7  49  29.6 

17.097 

4 

23  22  23.61 

24728 

5  33  55.7 

16.502 

4 

1     4  19.04 

2.2103 

8    6  34.6 

17.088 

5 

23  24  27.99 

24734 

5  17  24.1 

16.550 

5 

1     6  31.82 

2.2156 

8  23  37.8 

17.088 

6 

23  26  32.41 

24741 

5    0  49.7 

16.596 

6 

1    8  44.91 

2.2208 

8  40  39.2 

17.005 

7 

23  28  36.88 

3.0760 

4  44  12.6 

16.640 

7 

1  10  58.32 

2.2282 

8  57  38.6 

16.970 

8 

23  30  41.41 

2.0761 

4  27  32.9 

16.682 

8 

1  13  12.05 

2.2815 

9  14  35.8 

16484 

9 

23  32  46.01 

2.0772 

4  10  50.7 

16.724 

9 

1  15  26.10 

2.2869 

9  31  30.7 

18495 

10 

23  34  50.67 

2.0782 

3  54     6.0 

16.765 

10 

1  17  40.48 

2.2426 

9  48  23.2 

18455 

11 

23  36  55.39 

2.0794 

3  37  18.9 

16.804 

11 

1  19  55.21 

2.2484 

10    5  13.3 

16418 

12 

23  39    0.19 

24806 

3  20  29.5 

16.842 

12 

1  22  10.29 

2.2542 

10  22    0.8 

16.768 

13 

23  41     5.08 

2.0822 

3     3  37.9 

16.878 

13 

1  24  25.72 

2.2600 

10  38  45.5 

16.721 

14 

23  43  10.05 

2.0836 

2  46  44.2 

16.913 

14 

1  26  41.49 

2.2658 

10  55  27.3 

16.872 

15 

23  45  15.11 

24852 

2  29  48.4 

16.916 

15 

1  28  57.62 

2.2719 

11  12    6.1 

16.621 

16 

23  47  20.27 

2.0869 

2  12  50.7 

16.978 

16 

1  31  14.12 

2.2781 

11  28  41.8 

18.567 

17 

23  49  25.54 

24686 

1  55  51.1 

17.009 

17 

1  33  30.99 

2.2843 

11  45  14.2 

16.612 

18 

23  51  30.91 

2.0904 

1  38  49.6 

17.039 

18 

I  35  48.24 

2.2907 

12     1  43.3 

16.456 

19 

23  53  36.39 

24924 

1  21  46.4 

17.068 

19 

1  38    5.87 

2.2969 

12  18    8.9 

18496 

20 

23  55  42.00 

2.0946 

1     4  41.7 

17.091 

20 

1  40  23.87 

2.3032 

12  34  30.8 

16432 

21 

23  57  47.74 

2.0987 

0  47  35.5 

17.116 

21 

1  42  42.26 

24097 

12  50  48.8 

16-267 

22 

23  59  53.61 

24989 

0  30  27.8 

17.140 

22 

1  45     1.04 

2.3162 

13    7    2.9 

16.201 

23 

0     1  59.61 

2.1011 

S.  0  13  18.7 

17.162 

23 

1  47  20.21 

24229 

13  23  13.0 

16*184 

24 

0    4    5.75 

2.1035 

N.  0    3  51.6 

17.182 

24 

1  49  39.79 

24297 

N.13  39  19.0 

10.064 

X. 
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GREENWICH    MEAN    TIME. 

THE  MOON'S   BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Amortm. 

DHL 
forlm. 

Dwttnation. 

DUE. 
tori  m. 

Hour. 

Bight  Afloenakm. 

Diff. 
forlm. 

Declination. 

DUt 
forlm. 

THU 

RSDA 

Y  21. 

SATUBDAY  23. 

h.    m.    b. 

B. 

O         /         II 

if 

h.    m.    a. 

B. 

O        1         N 

u 

0 

1  49  39.79 

34307 

N.13  39  19.0 

16.064 

0 

3  49  51.59 

3.6760 

N.24  24  51.1 

9.967 

1 

1  51  59.77 

24864 

13  55  20.6 

15400 

1 

3  52  32.34 

3.6838 

24  34  43.2 

9.777 

2 

1  54  20.16 

34439 

14  11  17.7 

15.014 

2 

3  55  13.47 

34886 

24  44  24.4 

9.506 

3 

1  56  40.95 

34000 

14  27  10.3 

15487 

3 

3  57  54.97 

34046 

24  53  54.7 

0.413 

4 

1  59    2.16 

34670 

14  42  58.2 

15.757 

4 

4     0  36.82 

9.7004 

25    3  13.9 

0.336 

5 

2     1  23.79 

34841 

14  58  41.2 

16474 

5 

4     3  19.02 

9.7061 

25  12  21.8 

0.068 

6 

2    3  45.85 

34713 

15  14  19.1 

16.680 

6 

4    6     1.55 

3.7116 

25  21  18.4 

8.848 

7 

2    6    8.33 

34783 

15  29  51.9 

16408 

7 

4    8  44.41 

3.7171 

25  30    3.6 

8.657 

8 

2    8  31.24 

34858 

15  45  19.5 

16416 

8 

4  11  27.60 

3.7336 

25  38  37.3 

8465 

9 

2  10  54.57 

34934 

16    0  41.7 

15494 

9 

4  14  11.12 

3.7379 

25  46  59.4 

8.371 

10 

2  13  18.33 

34807 

16  15  58.3 

15.380 

10 

4  16  54.95 

3.7838 

25  55    9.8 

8476 

11 

2  15  42.54 

34073 

16  31     9.2 

16.188 

11 

4  19  39.06 

3.7375 

26    3    8.5 

7.870 

12 

2  18    7.19 

3.4145 

16  46  14.2 

16.088 

12 

4  22  23.45 

3.7433 

26  10  55.3 

7.681 

13 

2  20  32.28 

3.4318 

17     1  13.2 

14.083 

13 

4  25    8.12 

3.7468 

26  18  30.2 

7481 

14 

2  22  57.81 

34303 

17  16    6.2 

14481 

14 

4  27  53.07 

9.7613 

26  25  53.0 

7.370 

15 

2  25  23.78 

34808 

17  30  52.9 

14.796 

15 

4  30  38.28 

9.7666 

26  33     3.7 

7476 

16 

2  27  50.20 

34443 

17  45  33.2 

14417 

16 

4  33  23.74 

9.7606 

26  40    2.2 

6478 

17 

2  30  17.08 

34517 

18    0    7.0 

14407 

17 

4  36    9.43 

9.7638 

26  46  48.5 

6.668 

18 

2  32  44.40 

34503 

18  14  34.1 

14405 

18 

4  38  55.33 

3.7663 

26  53  22.4 

6469 

19 

2  35  12.17 

34687 

18  28  54.4 

14.380 

19 

4  41  41.45 

3-7704 

26  59  43.9 

6.355 

20 

2  37  40.40 

34743 

18  43    7.7 

14.163 

20 

4  44  27.78 

3.7737 

27    5  53.0 

6447 

21 

2  40    9.08 

34818 

18  57  13.9 

14449 

21 

4  47  14.30 

3.7768 

27  11  49.6 

5488 

22 

2  42  38.22 

34884 

19  11  12.8 

18.090 

22 

4  50     1.00 

3.7708 

27  17  33.6 

6.698 

23 

2  45    7.81 
FB 

34060 

IDAY 

N.19  25    4.3 
22. 

18.706 

23 

4  52  47.86 
SU 

3.7633 

NDAY 

N.27  23    5.0 
24. 

6418 

0 

2  47  37.85 

84045 

N.19  38  48.4 

18.671 

0 

4  55  34.87 

9.7847 

N.27  28  23.8 

5.307 

1 

2  50    8.35 

34131 

19  52  24.8 

18.549 

1 

4  58  22.02 

9.7870 

27  33  29.9 

4404 

2 

2  52  39.30 

34107 

20    5  53.4 

18.400 

2 

5     1     9.31 

9.7803 

27  38  23.1 

4.780 

3 

2  55  10.71 

34973 

20  19  13.9 

18.976 

3 

5    3  56.72 

3.7010 

27  43    3.5 

4466 

4 

2  57  42.57 

3.6847 

20  32  26.4 

19.140 

4 

5    6  44.23 

3.7096 

27  47  31.1 

4.863 

5 

3    0  14.88 

3.5433 

20  45  30.7 

18.009 

5 

5    9  31.83 

3.7930 

27  51  45.8 

4.188 

6 

3    2  47.64 

34407 

20  58  26.6 

13461 

6 

5  12  19.50 

3.7051 

27  55  47.7 

3434 

7 

3    5  20.85 

3.5573 

21  11  14.0 

13.718 

7 

5  15    7.24 

3.7081 

27  59  36.7 

8.708 

8 

3    7  54.51 

34647 

21  23  52.8 

13.578 

8 

5  17  55.03 

3.7068 

28    3  12.7 

8.403 

9 

3  10  28.61 

34731 

21  36  22.8 

13.436 

9 

5  20  42.86 

3.7073 

28    6  35.8 

8.976 

10 

3  13    3.16 

34705 

21  48  43.9 

13.377 

10 

5  23  30.71 

3.7076 

28    9  45.9 

3.060 

11 

3  15  38.15 

34867 

22    0  56.0 

13.136 

11 

5  26  18.57 

3.7078 

28  12  43.0 

9444 

12 

3  18  13.57 

34040 

22  12  58.8 

11.070 

12 

5  29    6.44 

3.7077 

28  15  27.2 

9.698 

13 

3  20  49.43 

34018 

22  24  52.3 

11414 

13 

5  31  54.29 

3.7073 

28  17  58.4 

9411 

14 

3  23  25.72 

34085 

22  36  36.4 

11.656 

14 

5  34  42.10 

3.7065 

28  20  16.6 

9.106 

15 

3  26    2.47 

34167 

22  48  11.0 

11.406 

15 

5  37  29.87 

3.7057 

28  22  21.8 

1.970 

16 

3  28  39.63 

34337 

22  59  35.9 

11433 

16 

5  40  17.58 

3.7046 

28  24  14.1 

1.768 

17 

3  31  17.20 

34307 

23  10  51.0 

11.168 

17 

5  43     5.22 

3.7033 

28  25  53.4 

1447 

18 

3  33  55.19 

34866 

23  21  56.1 

11401 

18 

5  45  52.78 

3.7018 

28  27  19.8 

1.839 

19 

3  36  33.59 

34484 

23  32  51.1 

10483 

19 

5  48  40.24 

9.7000 

28  28  33.3 

1.117 

20 

3  39  12.40 

34603 

23  43  36.0 

10.663 

20 

5  51  27.58 

9.7879 

28  29  33.9 

0.001 

21 

3  41  51.61 

3*6688 

23  54  10.6 

10490 

21 

5  54  14.78 

9-7857 

28  30  21.5 

0.686 

22 

3  44  31.22 

34684 

24    4  34.8 

10414 

22 

5  57     1.86 

9-7839 

28  30  56.3 

0478 

23 

3  47  11.22 

34608 

24  14  48.3 

10.186 

23 

5  59  48.78 

3.7806 

28  31  18.3 

0.360 

24 

3  49  51.59 

94760 

N.24  24  51.1 

0.057 

24 

6    2  35.54 

3.7778 

N.28  31  27.5 

0447 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION.                              1 

Hoar. 

Right  Ascension. 

DUEL 
for  1  m. 

Declination. 

DUE. 
forlm. 

Sour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

"1 

DUL     ! 
forlm.  1 

MONDAY 

25. 

WEDNESDAY  27. 

h.    m.    i. 

i. 

O         f         M 

« 

h.    m.    b. 

B. 

O       f        * 

M 

0 

6    2  35.54 

2.T778 

NJ28  31  27.5 

0.047 

0 

8     9  10.99 

2.4466 

N.24  51  34.7 

8483  < 

1 

6    5  22.12 

2.7748 

28  31  23.9 

0.166 

1 

8  11  37.51 

2.4374 

24  42  55.1 

8.733   5 

2 

6    8    8.51 

2.7717 

28  31     7.6 

0.376 

2 

8  14     3.48 

2.4283 

24  34    7.4 

8-863   j 

3 

6  10  54.69 

2.7082 

28  30  38.8 

0.585 

3 

8  16  28.90 

2.419) 

24  25  11.6 

84196  | 

4 

6  13  40.66 

2.7645 

28  29  57.4 

0.795 

4 

8  18  53.77 

2.4099 

24  16    7.9 

9.126   i 

5 

6  16  26.41 

2.7604 

28  29    3.4 

1404 

5 

8  21  18.09 

2.4006 

24    6  56.5 

9.153   | 

6 

6  19  11.91 

2.7961 

28  27  56.9 

1.212 

6 

8  23  41.85 

24914 

23  57  37.6 

9-379   | 

7 

6  21  57.15 

2.7518 

28  26  38.0 

1.419 

7 

8  26     5.06 

2.3821 

23  48  11.1 

9-504   , 

8 

6  24  42.13 

2.7473 

28  25    6.7 

1.625 

8 

8  28  27.71 

24729 

23  38  37.1 

94»7   | 

9 

6  27  26.83 

2.7426 

28  23  23.1 

1430 

9 

8  30  49.81 

24636 

23  28  55.8 

9-748   i 

10 

6  30  11.24 

2.7876 

28  21  27.2 

2.033 

10 

8  33  11.35 

24544 

23  19    7.3 

9408   1 

11 

6  32  55.34 

2.73-22 

28  19  19.2 

2.234 

11 

8  35  32.33 

24452 

23    9  11.7 

94BB   ' 

12 

6  35  39.11 

2.7269 

28  16  59.1 

2.435 

12 

8  37  52.77 

2.3361 

22  59    9.1 

10499   | 

13 

6  38  22.56 

2.7214 

28  14  27.0 

2.635 

13 

8  40  12.66 

24269 

22  48  59.7 

104  IS    ! 

14 

6  41     5.68 

2.7158 

28  11  42.9 

2434 

14 

8  42  31.99 

24176 

22  38  43.6 

10424    ! 

15 

6  43  48.46 

2.7100 

28    8  46.9 

3.032 

15 

8  44  50.77 

34085 

22  28  20.8 

10-434    I 

16 

6  46  30.88 

2.7039 

28    5  39.1 

8.228 

16 

8  47    9.01 

2.2998 

22  17  51.5 

10443    ! 

17 

6  49  12.93 

2.6978 

28    2  19.6 

8.421 

17 

8  49  26.72 

2.2907 

22     7  15.8 

10447   | 

18 

6  51  54.61 

2.6915 

27  58  48.6 

3418 

18 

8  51  43.89 

2.2817 

21  56  33.9 

10.750   | 

19 

6  54  35.90 

2.6849 

27  65    6.1 

3404 

19 

8  54    0.52 

2*2727 

21  45  45.8 

10462   ! 

20 

6  57  16.79 

2.6781 

27  51  12.1 

8.996 

20 

8  56  16.61 

3.2637 

21  34  51.6 

10.963  1 

21 

6  59  57.28 

2.6712 

27  47    6.6 

4.185 

21 

8  58  32.16 

3.2548 

21  23  51.4 

11459 

22 

7    2  37.35 

2.6642 

27  42  49.9 

4471 

22 

9    0  47.18 

3.3469 

21  12  45.4 

11.149 

23 

7    5  17.00 
TUI 

2.6571 
SSDA^ 

N.27  38  22.1 
r   26. 

4465 

23 

9    3     1.67 
THU 

3.3371 
RSDA 

N.21     1  33.6 
Y  28. 

11.945 

0 

7    7  56.21 

2.6496 

N.27  33  43.3 

4.738 

0 

9     5  15.63 

3.2383 

N50  50  16.1 

11438 

1 

7  10  34.98 

2.6425 

27  28  53.6 

4420 

1 

9    7  29.07 

3.3196 

20  38  53.1 

11.428 

2 

7  13  13.31 

9.6850 

27  23  52.9 

6.101 

2 

9    9  41.99 

3.2110 

20  27  24.7 

11.617   1 

3 

7  15  51.18 

24273 

27  18  41.4 

5.280 

3 

9  11  54.39 

2.2024 

20  15  51.0 

11.605   1 

4 

7  18  28.59 

24196 

27  13  19.3 

6.456 

4 

9  14    6.27 

3.1939 

20    4  12.1 

11.691    | 

5 

7  21     5.53 

2.6117 

27    7  46.7 

5.629 

5 

9  16  17.65 

2.1854 

19  52  28.1 

11.776   | 

6 

7  23  41.99 

2.6037 

27    2    3.8 

5401 

6 

9  18  28.52 

2.1770 

19  40  39.0 

11.859   | 

7 

7  26  17.97 

2.5956 

26  56  10.6 

6.972 

7 

9  20  38.89 

3.1687 

19  28  45.0 

11440  J 

8 

7  28  53.46 

2.5874 

26  50    7.1 

6.143 

8 

9  22  48.76 

2.1604 

19  16  46.2 

12420  i 

9 

7  31  28.46 

2.5791 

26  43  53.4 

6412 

9 

9  24  58.13 

2.1521 

19     4  42.6 

12.098   | 

10 

7  34     2.96 

2.5708 

26  37  29.7 

6.477 

10 

9  27    7.01 

2.1439 

18  52  34.4 

12.176 

11 

7  36  36.96 

2.5623 

26  30  56.2 

6.639 

11 

9  29  15.40 

2.1358 

18  40  21.6 

12.250 

12 

7  39  10.44 

2.5538 

26  24  13.0 

6*801 

12 

9  31  23.31 

2.1278 

18  28    4.4 

12.323 

13 

7  41  43.41 

2.5452 

26  17  20.1 

6461 

13 

9  33  30.74 

2.1199 

18  15  42.8 

12496 

14 

7  44  15.86 

2.5364 

26  10  17.7 

7.119 

14 

9  35  37.70 

2.1120 

18    3  17.0 

12.465 

15 

7  46  47.78 

2.5276 

26     3    5.8 

7.275 

15 

9  37  44.18 

2.1042 

17  50  47.0 

12434 

16 

7  49  19.17 

2.5188 

25  55  44.6 

7-429 

16 

9  39  50.20 

2.0965 

17  38  12.9 

12401 

17 

7  51  50.04 

2.6100 

25  48  14.3 

7.580 

17 

9  41  55.77 

2.0890 

17  25  34.9 

12.666 

18 

7  54  20.37 

2.5011 

25  40  35.0 

7.730 

18 

9  44    0.88 

2.0814 

17  12  53.0 

12.730 

19 

7  56  50.17 

2.4921 

25  32  46.7 

7479 

19 

9  46     5.54 

2.0739 

17    0    7.3 

12.793 

20 

7  59  19.42 

2.4830 

25  24  49.5 

8426 

20 

9  48    9.75 

2.0665 

16  47  17.8 

12455 

21 

8     1  48.13 

2-4740 

25  16  43.6 

8-170 

21 

9  50  13.52 

24593 

16  34  24.7 

12416 

22 

8    4  16.30 

2.4649 

25    8  29.1 

8*312 

22 

9  52  16.85 

34620 

16  21  28.0 

12474 

23 

8    6  43.92 

2.4558 

25    0    6.1 

8*453 

23 

9  54  19.75 

24448 

16    8  27.8 

13.031 

24 

8    9  10.99 

2.1466 

N.24  51  34.7 

8.592 

24 

9  56  22.22 

24377 

N.15  55  24.3 

13.086 

XII. 
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GREENWICH 

MEAN    TIME. 

THE  MOON'S   EIGHT  ASCENSION  AND   DECLINATION. 

Hoar. 

Right  ABcanrion. 

Difl. 
forlm. 

Declination. 

DUE. 
for  1  m. 

Hour. 

«. — 

Dill 

brim. 

Decllnatton. 

DuT 
for  1  m. 

FR 

CDAY 

29. 

SUNDAY  31. 

h.    m.    b. 

B. 

o      i      a 

if 

h.    m.    b. 

■•                     O       1       u 

if 

0 

9  56  22.22 

£0377 

N.15  55  24.3 

13386 

0 

11  27  42.41 

13034 

N.  4  45  33.2 

14.431 

1 

9  58  24.27 

24307 

15  42  17.5 

13.141 

1 

11  29  30.47 

1.7997 

4  31     7.2 

14.436 

2 

10     0  25.90 

3.0339 

15  29    7.4 

13.194 

2 

11  31  18.37 

1.7971 

4  16  40.9 

14.440 

3 

10    2  27.13 

3.0171 

15  15  54.2 

13.345 

3 

11  33    6.12 

1.1946 

4    2  14.4 

14443 

4 

10    4  27.95 

24)103 

15    2  38.0 

13.395 

4 

11  34  53.72 

1.7991 

3  47  47.7 

14.446 

5 

10    6  28.36 

3X036 

14  49  18.8 

13345 

5 

11  36  41.17 

1.7897 

3  33  20.9 

14*447 

6 

10    8  28.37 

1.9970 

14  35  56.6 

18393 

6 

11  38  28.48 

1.7874 

3  18  54.0 

14448 

7 

10  10  27.99 

1.9905 

14  22  31.6 

13.439 

7 

11  40  15.65 

1.7853 

3    4  27.1 

14.449 

8 

10  12  27.23 

1.9843 

14    9    3.9 

13.484 

8 

11  42    2.70 

1.7833 

2  50    0.1 

14450 

9 

10  14  26.10 

1.9780 

13  55  33.5 

13.538 

9 

11  43  49.63 

1.7813 

2  35  33.1 

14449 

10 

10  16  24.59 

1.9718 

13  42    0.5 

13371 

10 

11  45  36.44 

1.7792 

2  21    6.2 

14447 

11 

10  18  22.71 

1.9*56 

13  28  24.9 

13314 

11 

11  47  23.13 

1.7773 

2    6  39.4 

14444 

12 

10  20  20.46 

1.9595 

13  14  46.8 

18355 

12 

11  49    9.71 

1.7754 

1  52  12.9 

14440 

13 

10  22  17.85 

1.9536 

13     1     6.3 

18394 

13 

11  50  56.18 

1*7737 

1  37  46.6 

14437 

14 

10  24  14.89 

1.9478 

12  47  23.5 

13.733 

14 

11  52  42.56 

1-7733 

1  23  20.5 

14433 

15 

10  26  11.58 

1.9430 

12  33  38.5 

13.769 

15 

11  54  28.85 

1.7707 

1     8  54.7 

14436 

16 

10  28    7.93 

1.9363 

12  19  51.3 

13305 

16 

11  56  15.05 

1-7693 

0  54  29.3 

14430 

17 

10  30    3.94 

1.9307 

12    6    2.0 

13340 

17 

11  58     1.16 

1-7678 

0  40    4.2 

14414 

18 

10  31  59.62 

1.9353 

11  52  10.6 

13373 

18 

11  59  47.19 

1-7666 

0  25  39.6 

14406 

19 

10  33  54.97 

1-9198 

11  38  17.3 

13305 

19 

12     1  33.15 

1-7654 

N.  0  11  15.5 

14398 

20 

10  35  50.00 

1.9145 

11  24  22.0 

13.937 

20 

12    3  19.04 

1-7643 

S.  0    3    8.1 

14389 

21 

10  37  44.71 

1.9093 

11  10  24.8 

13.968 

21 

12    5    4.86 

1-7633 

0  17  31.2 

14380 

22 

10  39  39.11 

1.9043 

10  56  25.8 

13.998 

22 

12    6  50.62 

1*7633 

0  31  53.7 

14370 

23 

10  41  33.21 

14993 

N.10  42  25.1 

14336 

23 

12    8  36.33 

1.7614 

S.  0  46  15.6 

14359 

SAT 

QRDA 

Y  30. 

MOND 

AY,  JUNE   1. 

0 

1 
2 

10  43  27.01 
10  45  20.52 
10  47  13.74 

13933 

N.10  28  22.7 
10  14  18.7 
10    0  13.1 

14.063 

0 

|     12  10  21.99 

1.7606]  S.    1      0  36.7| 

14346 

1.8893 
13846 

14.105 

3 

10  49    6.67 

13800 

9  46    6.1 

14.139 

4 

10  50  59.32 

13755 

9  31  57.5 

14.153 

5 

10  52  51.71 

13709 

9  17  47.7 

14.174 

6 

10  54  43.83 

13666 

9    3  36.7 

14.196 

PHASES 

OF  THE  MOON. 

7 

10  56  35.69 

13633 

8  49  24.3 

14.317 

8 
9 

10  58  27.29 

11  0  18.63 

1.8679 
13537 

8  35  10.7 
8  20  56.0 

14.336 

14.256 

10 

11     2    9.73 

13497 

8    6  40.1 

14.373 

Day.    h.     m. 
n,     .     .      8     14  10- 

11 

11     4    0.59 

13457 

7  52  23.2 

14.390 

O  Full  Moo 

8 

12 

11     5  51.22 

1.8419 

7  38    5.3 

14.306 

d  Last  Qua 

rter,.     .     16     11  10. 

4 

13 

11     7  41.62 

13383 

7  23  46.4 

14331 

0  New  Moc 

m,     .     .    23      2  47. 

7 

14 

11     9  31.80 

13345 

7    9  26.7 

14335 

2>  First  Qui 

irter,      .    30       1  12. 

0 

15 

16 

11  11  21.75 
11  13  11.49 

13808 
13373 

6  55    6.2 
6  40  45.0 

14348 
14360 

17 

11  15     1.02 

13339 

6  26  23.0 

14.373 

Day.     h. 

18 

11  16  50.36 

1.8306 

6  12    0.4 

14383 

C  Apogee, 

....       7     15 

8 

19 

11  18  39.50 

1.8173 

5  57  37.2 

14393 

C  Perigee, 

....     22      8 

1 

20 

11  20  28.44 

13143 

5  43  13.4 

14-101 

21 

11  22  17.20 

13113 

5  28  49.0 

14-410 

22 

11  24    5.78 

13083 

5  14  24.2 

14-118 

23 

11  25  54.18 

13053 

4  59  58.9 

14-425 

1 

24 

|     11  27  42.41 

13034 

N.  4  45  33.2 

14-431 

1 

1 

86 
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GREENWICH  MEAN  ' 

time. 

LUNAB  DISTANCES. 

Star's  Nuu 

P.L. 

P.L. 

P.L. 

P.L. 

sad 

Noon. 

or 

mh. 

of 

VPl 

of 

IX*- 

of 

Position. 

DUt 

DUL 

DUL 

Difl. 

O         I        « 

O        t       u 

O       f       « 

O        I        N 

1 

Sun 

W. 

95  48  30 

S0B1 

97  17    3 

8097 

98  45  16 

3118 

100  13  10 

8130 

Aldebaran 

W. 

69  36  46 

9810 

71  11     1 

9834 

72  44  58 

9887 

74  18  38 

9849 

Saturn 

W. 

37  17  29 

9818 

38  51  27 

3838 

40  25  18 

9840 

41  58  54 

9861 

Pollux 

W. 

25  38  22 

3748 

27  14     5 

3758 

28  49  30 

3770 

30  24  37 

3388 

Spica 

E. 

65  14  21 

3784 

63  38  26 

3749 

62    2  51 

3763 

60  27  35 

3778 

Antares 

E. 

111     8  16 

9184 

109  32  21 

3749 

107  56  46 

3763 

106  21  30 

3777 

2 

Sun 

W. 

107  28    9 

8190 

108  54  19 

8319 

110  20  14 

8335 

HI  45  54 

8387 

Aldebaran 

W. 

82    3    0 

9009 

83  35    7 

9931 

85    6  59 

3983 

86  38  36 

3941 

Saturn 

W. 

49  43  20 

9906 

51  15  31 

3916 

52  47  29 

3927 

54  19  14 

9937 

Pollux 

W. 

38  15  58 

9846 

39  49  27 

3858 

41  22  41 

3869 

42  55  39 

9880 

Spica 

E. 

52  35  39 

9843 

51     2    5 

3858 

49  28  46 

9886 

47  55  43 

3878 

Antarea 

E. 

98  29  31 

3843 

96  55  57 

3853 

95  22  38 

3865 

93  49  34 

3878 

1 

3 

Sun 

W. 

118  50  42 

8994 

120  15     1 

8304 

121  39     8 

8313 

123     3    4 

8334    I 

Aldebaran 

W. 

94  13  23 

3904 

95  43  43 

8004 

97  13  51 

8018 

98  43  48 

8033    1 

Saturn 

W. 

61  54  51 

3984 

63  25  24 

3993 

64  55  46 

8001 

66  25  58 

8009    J 

Pollux 

w. 

50  37  11 

3999 

52     8  53 

3939 

53  40  23 

3946 

55  11  43 

3986    J 

Spica 

E. 

40  13  51 

3937 

38  42     7 

3936 

37  10  34 

3946 

35  39  12 

9964    | 

Antares 

E. 

86    7  39 

3937 

84  35  54 

3935 

83    4  20 

3944 

81  32  57 

3988 

4 

Aldebaran 

W. 

106  10  49 

8064 

107  39  43 

9071 

109     8  28 

8078 

110  37     4 

8087 

Saturn 

W. 

73  54  36 

8045 

75  23  53 

3060 

76  53     4 

8066 

78  22     7 

8088 

Pollux 

W. 

62  45  50 

3992 

64  16  13 

3999 

65  46  27 

8005 

67  16  34 

8010    | 

Regulus 

W. 

26     5  59 

8014 

27  35  54 

30)8 

29     5  44 

8032 

30  35  29 

8037    1 

Antarea 

E. 

73  58  36 

3990 

72  28  11 

3997 

70  57  54 

8003 

69  27  44 

8009 

a  Aquilae 

E. 

120    4  33 

4148 

118  55  18 

4131 

117  45  37 

4098 

116  35  32 

4078 

5 

Saturn 

W. 

85  45  42 

8067 

87  14     7 

8091 

88  42  28 

8095 

90  10  44 

8098 

Pollux 

W. 

74  45  28 

8035 

76  14  57 

3039 

77  44  22 

8043 

79  13  42 

8047 

Regulus 

W. 

38     2  59 

8048 

39  32  15 

8049 

41     1  27 

8053 

42  30  35 

8056 

Antares 

E. 

61  58  37 

8088 

60  29     5 

8038 

58  59  39 

8041 

57  30  17 

8045 

a  Aquile 

E. 

110  40     6 

8985 

109  28  12 

8971 

108  16     4 

8969 

107    3  44 

8048 

6 

Saturn 

W. 

97  31     4 

8113 

98  58  58 

3116 

100  26  48 

3118 

101  54  36 

3119 

Pollux 

W. 

86  39  20 

8061 

88     8  17 

8063 

89  37  12 

8065 

91     6     5 

8088 

Regulus 

W. 

49  55  27 

8067 

51  24  17 

8069 

52  53     6 

8070 

54  21  52 

8073 

Antares 

E. 

50    4  26 

3050 

48  35  26 

8061 

47    6  29 

3063 

45  37  34 

8084    | 

a  Aquilae 

E. 

100  59  35 

8908 

99  46  23 

3903 

98  33     5 

3897 

97  19  41 

8898 

7 

Saturn 

W. 

109  13     7 

8136 

110  40  45 

3137 

112     8  21 

8198 

113  35  56 

8139 

Pollux 

w. 

98  30     6 

8071 

99  58  51 

307'2 

101  27  35 

8073 

102  56  19 

8073 

Regulus 

w. 

61  45  21 

8076 

63  14     1 

8076 

64  42  40 

3076 

66  11   19 

8076 

Antares 

E. 

38  13  22 

8060 

36  44  35 

8089 

35  15  48 

8070 

33  47    2 

8070 

a  Aquilae 

E. 

91   12    0 

3884 

89  58  24 

8885 

88  44  48 

3885 

87  31   13 

8887 

Fomalhaut 

E. 

118  59  59 

8361 

117  36  58 

3353 

116  13  48 

8347 

114  50  31 

8340 

8 

Saturn 

W. 

120  53  46 

8130 

122  21  19 

3139 

123  48  53 

3139 

125  16  27 

8199 

Pollux 

W. 

110  20     0 

8070 

111  48  47 

8069 

113  17  34 

8068 

114  46  23 

8088 

Regulus 

W. 

73  34  40 

8073 

75     3  23 

8072 

76  32     7 

8070 

78    0  53 

3089 

Spica 

W. 

19  31  29 

3070 

21     0  15 

8069 

22  29     3 

8067 

23  57  53 

8086 

a  Aquilae 

E. 

81  24     2 

3907 

80  10  49 

8914 

78  57  43 

8931 

77  44  45 

8939 

. 

Fomalhaut 

E. 

107  52  20 

8818 

106  28  23 

8308 

105    4  21 

8304 

103  40  14 

8300 

0 

Regulus 

W. 

85  25  11 

8000 

86  54  10 

8057 

88  23  12 

3054 

89  52  17 

8083 

XIV. 
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GREENWICH  MEAN  ' 

riME. 

LUNAB  DISTANCES. 

1* 

Starts  Name 
sad 

Midnight. 

P.  L. 

of 

XVh. 

P.L. 
of 

XVIIPi. 

P.L. 
of 

XXPi- 

P.L. 
of 

Position. 

Ditt 

Diff. 

DHL 

Diff. 

O        I       w 

O        1       u 

O         1        N 

O         1        N 

I 

Sun 

W. 

101  40  45 

3143 

103    8    2 

3108 

104  35     1 

8173 

106     1  43 

3186 

Aldebaran 

W. 

75  59    3 

9893 

77  25  10 

3874 

78  58    2 

3866 

80  30  39 

3898 

Saturn 

W. 

43  32  16 

9803 

45    5  23 

3878 

46  38  16 

3684 

48  10  55 

9896 

Pollux 

W. 

31  59  27 

3796 

33  34    0 

3810 

35    8  15 

3839 

36  42  14 

3834 

Spica 

E. 

58  52  38 

3791 

57  17  58 

3804 

55  43  35 

3617 

54     9  29 

3899 

Antares 

E. 

104  46  32 

3790 

103  11  51 

3804 

101  37  28 

3816 

100    3  21 

9839 

9 

Sun 

W. 

113  11  19 

8349 

114  36  30 

8961 

116     1  27 

3373 

117  26  11 

3388 

Aldebarao 

W. 

88  10    0 

29*4 

89  41  10 

3965 

91  12  •  7 

3976 

92  42  51 

3966 

Saturn 

W. 

55  50  46 

3947 

57  22     5 

3957 

58  53  12 

3966 

60  24    7 

3976 

Pollux 

W. 

44  28  24 

3891 

46     0  55 

3901 

47  33  13 

3911 

49    5  18 

3930 

Spica 

E. 

46  22  54 

3887 

44  50  19 

3898 

43  17  57 

3908 

41  45  48 

3917 

Antares 

E. 

92  16  44 

3887 

90  44     8 

3898 

89  11  46 

3907 

87  39  36 

3917 

3 

Sun 

W. 

124  26  48 

3333 

125  50  21 

8841 

127  13  45 

8350 

128  36  59 

8858 

Aldebaran 

W. 

100  13  33 

8080 

101  43    8 

8089 

103  12  32 

8048 

104  41  45 

8058 

Saturn 

W. 

67  56    0 

8016 

69  25  53 

8034 

70  55  36 

8080 

72  25  12 

8089 

Pollux 

W. 

56  42  59 

3963 

58  13  51 

3971 

59  44  40 

3979 

61  15  19 

3985 

Spica 

E. 

34    8     1 

3963 

32  37    0 

3969 

31     6    9 

3977 

29  35  28 

3985 

Antares 

E. 

80     1  46 

3961 

78  30  45 

3969 

76  59  53 

3976 

75  29  10 

3983 

4 

Aldebaran 

W. 

112    5  30 

8093 

113  33  48 

3101 

115     1  57 

8107 

116  29  58 

3114 

Saturn 

w. 

79  51     2 

8068 

81  19  51 

8073 

82  48  34 

8078 

84  17  11 

8083 

Pollux 

w. 

68  46  34 

8016 

70  16  27 

803-2 

71  46  13 

.    8036 

73  15  53 

8080 

Regulus 

w. 

32     5    9 

8081 

33  34  44 

8085 

35    4  14 

8039 

36  33  39 

8043 

Antares 

E. 

67  57  41 

8014 

66  27  46 

8019 

64  57  57 

3034 

63  28  14 

8039 

a  Aquils 

E. 

115  25    4 

4053 

114  14  16 

4084 

113    3  10 

4016 

111  51  46 

4000 

5 

Saturn 

W. 

91  38  56 

8101 

93    7    4 

8105 

94  35    7 

8108 

96    3    7 

3110 

Pollux 

w. 

80  42  57 

8000 

82  12    8 

3053 

83  41  16 

8056 

85  10  20 

8059 

Regulus 

w. 

43  59  40 

8068 

45  28  41 

8060 

46  57  40 

8063 

48  26  35 

8085 

Antares 

E. 

56     1     0 

8048 

54  31  46 

8051 

53    2  37 

8054 

51  33  30 

8058 

a  Aquils 

E. 

105  51  12 

8988 

104  38  30 

8939 

103  25  39 

8931 

102  12  41 

8914 

6 

Saturn 

W. 

103  22  22 

3131 

104  50    6 

9138 

106  17  48 

8134 

107  45  28 

3135 

Pollux 

W. 

92  34  57 

8067 

94     3  47 

3069 

95  32  35 

8070 

97     1  21 

8071 

Regulus 

W. 

55  50  36 

3078 

57  19  19 

8074 

58  48    0 

8074 

60  16  41 

8076 

Antares 

E. 

44    8  41 

8065 

42  39  49 

8067 

41  10  59 

8068 

39  42  10 

8069 

a  Aquils 

E. 

96     6  14 

8889 

94  52  43 

8887 

93  39  10 

8886 

92  25  36 

8884 

7 

Saturn 

W. 

115     3  31 

3139 

116  31     5 

3139 

117  58  39 

8139 

119  26  13 

8180 

Pollux 

W. 

104  25    2 

8073 

105  53  46 

8073 

107  22  30 

8071 

108  51  15 

8071 

Regulus 

W. 

67  39  58 

8076 

69     8  37 

8076 

70  37  17 

8074 

72    5  58 

8073 

Antares 

E. 

32  18  16 

8070 

30  49  30 

8070 

29  20  44 

8089 

27  51  56 

8069 

a  Aquils 

E. 

86  17  40 

8890 

85    4  10 

8898 

83  50  43 

8897 

82  37  20 

8903 

Fomalhaut 

E. 

113  27    6 

8384 

112    3  34 

8339 

110  39  56 

8833 

109  16  11 

88)8 

8 

Saturn 

W. 

126  44     1 

81-29 

128  11  35 

3139 

129  39  10 

3138 

131     6  46 

3138 

Pollux 

W. 

116  15  14 

8065 

117  44    6 

8068 

119  13     1 

3063 

120  41  57 

3060 

Regulus 

w. 

79  29  41 

8087 

80  58  30 

8086 

82  27  21 

8083 

83  56  15 

8063 

Spica 

w. 

25  26  45 

8084 

26  55  39 

8083 

28  24  35 

3060 

29  53  34 

8058 

a  Aquils 

E. 

76  31  55 

8988 

75  19  14 

8948 

74    6  44 

8960 

72  54  25 

8979 

Fomalhaut 

E. 

102  16    2 

3295 

100  51  45 

3391 

99  27  23 

8368 

98    2  57 

8384 

• 

Regulus 

W. 

91  21  25 

3049 

92  50  36 

8046 

94  19  52 

8043 

95  49  12 

8040 
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XV. 


GREENWICH   MEAN   TIME. 

LUNAB  DISTANCES. 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

TTTh. 

of 

Vl*. 

of 

IX»- 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

O        1       II 

O       1        II 

o      i      a 

O       1       0 

9 

Spica 

W. 

31  22  35 

8066 

32  51  39 

8063 

34  20  47 

8061 

35  49  57 

8049 

a  Aquilce 

E. 

71  42  19 

8988 

70  30  26 

4001 

69  18  47 

4018 

68    7  25 

4086 

Fomalhaut 

E. 

96  38  27 

8983 

95  13  54 

8377 

93  49  16 

8374 

92  24  34 

8970 

a  Pegasi 

E. 

117  53  27 

84*34 

116  31  38 

8413 

115    9  35 

8400 

113  47  18 

8890 

10 

Regulus 

W. 

97  18  35 

8087 

98  48    2 

3039 

100  17  35 

8039 

101  47  12 

8035 

Spica 

W. 

43  16  40 

8089 

44  46  13 

8096 

46  15  51 

8036 

47  45  33 

8091 

a  Aquile 

E. 

62  15  28 

4161 

61     6  15 

4179 

59  57  29 

4313 

58  49  14 

4346 

Fomalhaut 

E. 

8?  20  12 

8967 

83  55  10 

3964 

82  30     5 

8368 

81     4  58 

8360 

a  Pegasi 

E. 

106  53    6 

8344 

105  29  45 

8836 

104    6  14 

8337 

102  42  34 

8819 

11 

Regulus 

W. 

109  16  36 

8003 

110  46  46 

9997 

112  17     3 

3903 

113  47  26 

3986 

Spica 

W. 

55  15  27 

9907 

56  45  43 

3989 

58  16     6 

3986 

59  46  36 

3981 

a  Aquile 

E. 

53  16  56 

4468 

52  12  36 

4696 

51     9     7 

4888 

50    6  32 

4666 

Fomalhaut 

E. 

73  58  48 

8949 

72  33  29 

8941 

71     8    8 

3240 

69  42  46 

8340 

a  Pegasi 

E. 

95  42     7 

8985 

94  17  38 

8378 

92  53     1 

3973 

91  28  17 

8366 

13 

Spica 

W. 

67  20  54 

9960 

68  52  10 

3943 

70  23  35 

3936 

71  55     9 

3936 

Antares 

W. 

21  26  41 

9949 

22  57  58 

9949 

24  29  23 

3936 

26     0  57 

3997 

Fomalhaut 

E. 

62  35  55 

3949 

61   10  35 

3243 

59  45  17 

8947 

58  20     3 

8349 

a  Pegasi 

E. 

84  22  55 

3938 

82  57  31 

8933 

81  32     1 

3939 

80    6  26 

8994 

Jupiter 

E. 

119  52    7 

8041 

118  22  45 

8034 

116  53  14 

8096 

115  23  33 

8018 

13 

Spica 

W. 

79  35  25 

9867 

81     8     0 

9878 

82  40  47 

3868 

84  13  46 

3859 

Antarea 

W. 

33  41   15 

9887 

35  13  50 

9878 

36  46  37 

3869 

38  19  36 

3859 

Fomalhaut 

E. 

51  15     2 

8978 

49  50  25 

8987 

48  25  58 

8996 

47     1  44 

8311 

a  Pegasi 

E. 

72  57  10 

8204 

71  31     5 

8900 

70    4  56 

3197 

68  38  43 

3195 

Jupiter 

E. 

107  52  40 

9976 

106  21  57 

9967 

104  51     3 

3968 

103  19  57 

3947 

Sun 

E. 

130  50  38 

3266 

129  25  34 

8945 

128    0  18 

8936 

126  34  50 

8334 

14 

Spica 

W. 

92     1  47 

9808 

93  36     4 

3798 

95  10  35 

3786 

96  45  21 

3775 

Antares 

W. 

46     7  39 

9808 

47  41  56 

3796 

49  16  27 

3786 

50  51  13 

3774 

Fomalhaut 

E. 

40     5  12 

8416 

38  43  12 

8447 

37  21  49 

3484 

36     1     7 

3599 

a  Pegasi 

E. 

61  27  10 

8191 

60     0  50 

8193 

58  34  32 

3194 

57     8  16 

3197 

Jupiter 

E. 

95  41   15 

9896 

94     8  50 

3683 

92  36  10 

3873 

91     3  15 

3661 

Sun 

E. 

119  24  13 

3167 

117  57  24 

3166 

116  30  21 

8148 

115     3     3 

3130 

15 

Spica 

W. 

104  43     7 

9718 

106  19  30 

3690 

107  56  il 

3686 

109  33  10 

3673 

Antares 

W. 

58  49     1 

3713 

60  25  24 

3690 

62     2     5 

3666 

63  39     4 

3673 

a  Pegasi 

E. 

49  58  24 

3936 

48  32  56 

3949 

47    7  45 

3965 

45  42  52 

8384 

Jupiter 

E. 

83  14  48 

9798 

81  40  17 

3784 

80    5  28 

3770 

78  30  21 

3757 

Sun 

E. 

107  42  30 

8061 

106  13  33 

8047 

104  44  19 

8033 

103  14  47 

8018 

16 

Antares 

W. 

71  48  42 

3600 

73  27  37 

3666 

75    6  52 

3670 

76  46  28 

3555 

Jupiter 

E. 

70  30    9 

9686 

68  53     9 

3669 

67  15  47 

3664 

65  38     5 

3639 

Sun 

E. 

95  42  23 

9941 

94  10  56 

3994 

92  39    7 

3907 

91     6  57 

3899 

17 

Antares 

W. 

85     9  50 

9476 

86  51  37 

3460 

88  33  46 

3448 

90  16  19 

3497 

a  Aquilce 

W. 

45  13  16 

4606 

46  17     3 

4876 

47  22  47 

4353 

48  30  23 

4143 

Jupiter 

E. 

57  24  20 

9660 

55  44  30 

3643 

54     4  17 

3537 

52  23  42 

3513 

Sun 

E. 

83  20  53 

9807 

81  46  34 

3790 

80  11  52 

3773 

78  36  48 

3755 

18 

Antares 

W. 

98  54  52 

9346 

100  39  45 

3380 

102  25     1 

9318 

104  10  41 

9997 

a  Aquile 

W. 

54  33     5 

3693 

55  49  59 

8691 

57     8  11 

8556 

58  27  35 

8491 

Jupiter 

E. 

43  55  15 

9433 

42  12  27 

3417 

40  29  16 

3409 

38  45  44 

9887 

XVI. 
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GREENWICH    MEAN   TIME. 

LUNAB  DISTANCES. 

Star'f  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVb- 

of 

XVfflh. 

of 

XXPi- 

of 

Podtkm. 

Diff. 

Diff. 

Diff. 

Diff. 

O        1       II 

0        1        II 

m     O       1       II 

O      1      u 

9 

Spica 

W. 

37  19  10 

804ft 

38  48  27 

8048 

40  17  47 

8089 

41  47  11 

8086 

a  Aquilae 

E. 

66  56  21 

4064 

65  45  35 

4075 

64  35     9 

4099 

63  25    6 

4136 

Fomalhaut 

E. 

90  59  48 

8368 

89  34  59 

8366 

88  10    7 

8363 

86  45  11 

8369 

a  Pegasi 

E. 

112  24  50 

8319 

111     2  10 

8870 

109  39  19 

8861 

108  16  18 

3361 

10 

Regulus 

W. 

103  16  54 

8031 

104  46  41 

8016 

106  16  34 

8013 

107  46  32 

8007 

Spica 

W. 

49  15  20 

8016 

50  45  13 

8011 

52  15  12 

8008 

53  45  17 

8003 

a  Aquil© 

E. 

57  41  31 

498-2 

56  34  22 

4833 

55  27  51 

4869 

54  22    2 

4417 

Fomalhaut 

E. 

79  39  48 

8348 

78  14  36 

8347 

76  49  29 

8346 

75  24     6 

8348 

a  Pegasi 

E. 

101  18  45 

8818 

99  54  48 

8806 

98  30  43 

8396 

97    6  29 

8391 

11 

Regulus 

W. 

115  17  56 

3961 

116  48  33 

397ft 

118  19  17 

3969 

119  50     9 

9983 

Spica 

W. 

61  17  12 

397ft 

62  47  56 

3969 

64  18  47 

3968 

65  49  46 

9966 

a  Aquilae 

E. 

49    4  57 

4780 

48     4  23 

4813 

47     4  57 

4903 

46     6  45 

6000 

Fomalhaut 

E. 

68  17  24 

8389 

66  52     1 

3239 

65  26  38 

8340 

64     1  16 

8341 

a  Pegasi 

E. 

90     3  26 

8300 

88  38  28 

8365 

87  13  24 

8349 

85  48  13 

3348 

IS 

Spica 

W. 

73  26  52 

9930 

74  58  45 

3913 

76  30  48 

390ft 

78     3     1 

9898 

An  tares 

W. 

27  32  41 

3930 

29    4  35 

3913 

30  36  38 

990ft 

32    8  51 

3898 

Fomalhaut 

E. 

56  54  52 

83ft8 

55  29  45 

8258 

54    4  44 

8963 

52  39  49 

8370 

a  Pegasi 

E. 

78  40  45 

3330 

77  14  59 

8314 

75  49    7 

8311 

74  23  11 

3307 

Jupiter 

E. 

113  53  43 

8010 

112  23  43 

8003 

110  53  33 

9993 

109  23  12 

3986 

13 

Spica 

W. 

85  46  57 

3860 

87  20  20 

3840 

88  53  56 

3630 

90  27  45 

9830 

Antares 

W. 

39  52  47 

2850 

41  26  10 

3840 

42  59  46 

3839 

44  33  36 

9819 

Fomalhaut 

E. 

45  37  45 

882ft 

44  14     3 

3344 

42  50  42 

8364 

41  27  44 

3886 

a  Pegasi 

E. 

67  12  28 

3193 

65  46  10 

8193 

64  19  51 

8191 

62  53  31 

3190 

Jupiter 

E. 

101  48  38 

3988 

100  17     7 

3937 

98  45  23 

3917 

97  13  26 

9906 

Sun 

E. 

125    9    9 

8318 

123  43  15 

3303 

122  17     8 

3191 

120  50  48 

3178 

14 

Spica 

W. 

98  20  22 

3763 

99  55  39 

2760 

101  31   12 

9788 

103    7     1 

3736 

Antares 

W. 

52  26  15 

376-2 

54     1  33 

2760 

55  37    6 

9788 

57  12  55 

373ft 

Fomalhaut 

E. 

34  41  15 

3680 

33  22  19 

3639 

32    4  27 

8709 

30  47  49 

8797 

a  Pegasi 

E. 

55  42     3 

8303 

54  15  56 

8308 

52  49  56 

831S 

51  24     5 

8334 

Jupiter 

E. 

89  30    6 

3848 

87  56  41 

3836 

86  23     0 

3833 

84  49    2 

9811 

Sun 

E. 

113  35  28 

3116 

112     7  38 

3103 

110  39  32 

3090 

109  11  10 

807ft 

15 

Spica 

W. 

HI  10  27 

2668 

112  48     3 

3644 

114  25  58 

3630 

116    4  12 

9616 

Antares 

W. 

65  16  22 

3608 

66  53  58 

3614 

68  31  53 

3829 

70  10    8 

3616 

a  Pegasi 

E. 

44  18  22 

8808 

42  54  19 

3883 

41  30  46 

886ft 

40     7  50 

8403 

Jupiter 

E. 

76  54  57 

3743 

75  19  14 

3738 

73  43  11 

9713 

72    6  49 

3700 

Sun 

E. 

101  44  56 

8003 

100  14  46 

9988 

98  44  18 

3972 

97  13  30 

3967 

Id 

Antares 

W. 

78  26  25 

3540 

80    6  43 

3634 

81  47  23 

3607 

83  28  26 

3493 

Jupiter 

E. 

64    0    3 

3634 

62  21  40 

3607 

60  42  55 

3690 

59    3  48 

3676 

Sun 

E. 

89  34  28 

3676 

88     1  38 

3868 

86  28  25 

3841 

84  54  50 

9834 

17 

Antares 

W. 

91  59  15 

3411 

93  42  34 

339ft 

95  26  16 

3378 

97  10  22 

3363 

a  Aquilae 

W. 

49  39  44 

4038 

50  50  46 

3941 

52    3  24 

8863 

53  17  32 

8770 

Jupiter 

E. 

50  42  46 

9496 

49     1  27 

3480 

47  19  45 

3464 

45  37  41 

3448 

Sun 

E. 

77     1  21 

3738 

75  25  31 

3730 

73  49  18 

9703 

72  12  42 

3686 

18 

Antares 

W. 

105  56  45 

3383 

107  43  11 

3366 

109  30     1 

9349 

111  17  15 

3386 

a  Aquilae 

W. 

59  48    9 

3433 

61     9  49 

8378 

62  32  31 

8836 

63  56  12 

8978 

Jupiter 

E. 

37     1  51 

3373 

35  17  37 

3369 

33  33     3 

3346 

31  48    9 

3833 

12 
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XVII. 


GREENWICH    MEAN    ' 

TIME. 

LUNAR  DISTANCES 

18 

Start  Nam* 
and 

Noon. 

P.L. 
of 

TTTh. 

P.L. 

Of 

VI*. 

P.L. 
of 

ES> 

P.L. 

or 

Petition. 

Dlfl. 

Din. 

DUE. 

DHL 

Sun 

E. 

O        1        II 

70  35  43 

• 
9809 

O         1        H 

68  58  21 

2859 

O       1       u 

67  20  36 

3680 

O        1        ff 

65  42  28 

3618 

19 

Antares 

W. 

113    4  51 

9930 

114  52  49 

2304 

116  41  10 

2190 

118  29  53 

3176 

a  Aquilae 

W. 

65  20  49 

3»4 

66  46  18 

8191 

68  12  38 

8153 

69  39  45 

8114 

Fomalhaut 

W. 

35  11  51 

9M8 

36  43    9 

2874 

38  16     1 

3808 

39  50  19 

3748 

Jupiter 

E. 

30    2  56 

28-20 

28  17  25 

2809 

26  31  38 

2398 

24  45  36 

3990 

Sun 

E. 

57  26    9 

2538 

55  45  48 

3899 

54    5    5 

3507 

52  24     1 

3498 

30 

a  Aquilae 

W. 

77    5  38 

9988 

78  36  33 

9944 

80    7  58 

2993 

81  39  48 

3908 

Fomalhaut 

W. 

47  59  16 

9634 

49  39  56 

3490 

51  21  23 

3466 

53     3  35 

9439 

a  Pegasi 

W. 

29  52     8 

8514 

31   12  17 

8356 

32  35  22 

8398 

34     1     4 

8106  J 

Sun 

E. 

43  53  56 

9499 

42  11     3 

2418 

40  27  54 

3408 

38  44  30 

3888  j 

21 

a  Aquilae 

W. 

89  24  10 

9639 

90  57  47 

2838 

92  31  32 

3838 

94    5  23 

3896  j 

Fomalhaut 

W. 

61  43  40 

98-20 

63  29  10 

3308 

65  15     5 

3387 

67     1  23 

9974  j 

a  Pegasi 

w. 

41  39  49 

9711 

43  16  14 

9667 

44  53  51 

3810 

46  32  33 

3588  | 

Sun 

E. 

30    4  42 

9889 

28  20  23 

2867 

26  36     1 

3868 

24  51  40 

9871   | 

25 

Sun 

W. 

26  51  11 

9508 

28  32  16 

9816 

30  13    7 

3527 

31  53  43 

3840  1 

Regulus 

E. 

57  22  15 

9159 

55  32  45 

9174 

53  43  38 

3189 

51  54  54 

3905  | 

Spica 

E. 

111  22  34 

9158 

109  32  55 

9168 

107  43  39 

3183 

105  54  45 

9198  | 

26 

Sun 

W. 

40  11  57 

9815 

41  50  32 

9832 

43  28  43 

3849 

45     6  31 

3888  ' 

Regulua 

E. 

42  57  22 

9991 

41  11     9 

2809 

39  25  23 

3898 

37  40    4 

3346   1 

Spica 

E. 

96  56  16 

9981 

95     9  49 

2298 

93  23  47 

3816 

91  38  11 

3886   ' 

27 

Sun 

W. 

53    9  19 

9769 

54  44  37 

3781 

56  19  30 

9801 

57  53  57 

9B» 

Saturn 

W. 

17  29    4 

9681 

18  59  36 

2649 

20  37  25 

9842 

22  15  23 

9848 

Spica 

E. 

82  56  50 

9497 

81  13  54 

2445 

79  31  24 

3484 

77  49  20 

3483    . 

28 

Sun 

W. 

65  39  55 

9917 

67  11  52 

2987 

68  43  24 

3958 

70  14  32 

9976   1 

Saturn 

W. 

30  23  46 

2662 

32     0  50 

2695 

33  37  37 

3708 

35  14     6 

9731   1 

Pollux 

W. 

21  28  41 

9591 

23     7  49 

2806 

24  46  36 

3633 

26  25     1 

9840  1 

Spica 

E. 

69  25  33 

9575 

67  46     4 

2593 

66    7    0 

3613 

64  28  21 

2629 

Antares 

E. 

115  19  44 

9575 

113  40  15 

2593 

112     1  11 

3613 

110  22  32 

3699 

29 

Sun 

W. 

77  44  22 

8066 

79  13  13 

3084 

80  41  42 

3101 

82    9  50 

3119 

Saturn 

W. 

43  11  58 

9792 

44  46  36 

2807 

46  20  55 

3891 

47  54  55 

9886 

Pollux 

W. 

34  31  26 

97-29 

36     7  37 

3738 

37  43  27 

2753 

39  18  57 

3763 

Spica 

E. 

56  20  59 

2716 

54  44  39 

2739 

53    8  41 

2747 

51  33     4 

3763 

Antares 

E. 

102  15     9 

2714 

100  38  48 

2730 

99    2  50 

2747 

97  27  13 

3703 

30 

Sun 

W. 

89  25  28 

8196 

90  51  39 

8313 

92  17  33 

3297 

93  43  10 

8343 

Saturn 

W. 

55  40  26 

2908 

57  12  41 

2917 

58  44  38 

9980 

60  16  19 

9941 

Pollux 

W. 

47  11  33 

2841 

48  45     8 

2854 

50  18  26 

3887 

51  51  27 

9880 

Spica 

E. 

43  40     0 

2837 

42     6  20 

2851 

40  32  58 

3864 

38  59  53 

9878 

Antares 

E. 

89  34    7 

2836 

88     0  26 

2850 

86  27     3 

3864 

84  53  58 

9876 

31 

Sun 

W. 

100  47  15 

8806 

102  11  20 

3818 

103  35  11 

8839 

104  58  49 

8838   | 

Saturn 

W. 

67  51     4 

9997 

69  21  20 

8008 

70  51  23 

8018 

72  21  14 

8097  | 

Pollux 

W. 

59  32  38 

9938 

61     4     9 

2948 

62  35  27 

3958 

64     6  32 

3967  1 

Regulus 

W. 

22  52  18 

9962 

24  23  19 

2969 

25  54  11 

3977 

27  24  53 

3984! 

Spica 

E. 

31  18  24 

9935 

29  46  50 

2946 

28  15  29 

3956 

26  44  21 

3986  1 

Antares 

E. 

77  12  27 

9935 

75  40  52 

2946 

74    9  31 

2955 

72  38  22 

9986  | 

1 
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• 

GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

18 

Start  Nun* 

and 

Position. 

Midnight. 

P.L. 
of 
Diff. 

XVh- 

P.L. 
of 
Diff. 

XVHF*- 

P.L. 

of 
Diff. 

XXP*. 

P.L. 
of 
Diff. 

Sun 

E. 

O        1        II 

64    3  57 

2601 

O         1        II 

62  25     3 

3585 

O         1        N 

60  45  47 

3569 

O         1        II 

59    6     9 

2553 

19 

Antares 

W. 

120  18  56 

2188 

122    8  20 

9149 

123  58    5 

3185 

125  48  11 

3131 

a  Aquilae 

W. 

71     7  38 

8060 

72  36  12 

8048 

74    5  25 

8019 

75  35  14 

3991 

Fomalhaut 

W. 

41  25  55 

9695 

43    2  42 

3646 

44  40  34 

3601 

46  19  28 

3561 

JupiteT 

E. 

22  59  22 

9383 

21  12  57 

3377 

19  26  24 

2377 

17  39  50 

3381 

Sun 

E. 

50  42  38 

3479 

49    0  55 

3466 

47  18  53 

9458 

45  36  33 

2441 

20 

a  Aquilae  - 

W. 

83  12    3 

3887 

84  44  39 

3873 

86  17  34 

3859 

87  50  45 

2848 

Fomalhaut 

W. 

54  46  28 

3103 

56  29  59 

3880 

58  14    3 

3859 

59  58  37 

9889 

aPegasi 

w. 

35  29    6 

8009 

36  59  12 

3918 

38  31     8 

9840 

40    4  44 

9773 

Sun 

E. 

37    0  53 

3890 

35  17    4 

2883 

33  33    4 

3877 

31  48  56 

2873 

21 

a  Aquilae 

W. 

95  39  17 

3836 

97  13  11 

3838 

98  47    2 

3888 

100  20  47 

2840 

Fomalhaut 

W. 

68  48     1 

3363 

70  34  56 

2353 

72  22    4 

2346 

74    9  23 

9340 

a  Pegasi 

W. 

48  12  12 

3580 

49  52  43 

3497 

51  34    0 

3468 

53  15  58 

9448 

Sun 

E. 

23     7  23 

3378 

21  23  16 

3390 

19  39  27 

3404 

17  55  58 

3419 

25 

Sun 

W. 

33  34     1 

3558 

35  14     1 

3567 

36  53  41 

3583 

38  33    0 

2599 

Regulus 
Spica 

E. 

50    6  34 

3331 

48  18  38 

2338 

46  31     7 

3356 

44  44    2 

2372 

E. 

104    6  14 

3314 

102  18    7 

2331 

100  30  25 

3247 

98  43     8 

2964 

26 

Sun 

W. 

46  43  54 

3666 

48  20  53 

3704 

49  57  27 

3733 

51  33  36 

3748 

Regulus 

E. 

35  55  12 

3366 

34  10  48 

3385 

32  26  52 

3405 

30  43  25 

3435 

Spica 

E. 

89  53    2 

3853 

88    8  19 

3371 

86  24    3 

3389 

84  40  13 

3408 

27 

Sun 

W. 

59  27  59 

3889 

61     1  36 

3859 

62  34  47 

3879 

64    7  33 

2898 

Saturn 

W. 

23  53  20 

9647 

25  31  11 

3653 

27    8  54 

3661 

28  46  26 

2670 

Spica 

E. 

76     7  43 

3503 

74  26  32 

3630 

72  45  47 

2589 

71     5  28 

2556 

28 

Sun 

W. 

71  45  16 

3993 

73  15  37 

8013 

74  45  34 

8030 

76  15    9 

8048 

Saturn 

W. 

36  50  18 

3785 

38  26  11 

3750 

40     1  45 

2763 

41  37     1 

2778 

Pollux 

W. 

28    3    2 

3656 

29  40  41 

267-2 

31  17  58 

3689 

32  54  53 

2705 

Spica 

E. 

62  50    6 

3647 

61  12  14 

9664 

59  34  46 

3681 

57  57  41 

9698 

Antares 

E. 

108  44  16 

3647 

107    6  25 

9664 

105  28  57 

3681 

103  51  52 

9698 

29 

Sun 

W. 

83  37  36 

3136 

85    5    2 

8151 

86  32  10 

8167 

87  58  59 

3188 

Saturn 

W. 

49  28  37 

3849 

51     2     1 

9864 

52  35    6 

3877 

54     7  54 

9890 

Pollux 

W. 

40  54    7 

3783 

42  28  57 

3798 

44    3  28 

2813 

45  37  40 

9837 

Spica 

E. 

49  57  48 

3779 

48  22  52 

3794 

46  48  16 

3808 

45  13  59 

3633 

Antares 

E. 

95  51  56 

3779 

94  17    0 

3794 

92  42  24 

2808 

91     8     6 

3833 

30 

Sun 

W. 

95    8  30 

8355 

'  96  33  34 

3368 

97  58  23 

8383 

99  22  56 

8394 

Saturn 

W. 

61  47  46 

3954 

63  18  57 

3965 

64  49  53 

3977 

66  20  35 

2987 

Pollux 

W. 

53  24  12 

3893 

54  56  41 

3905 

56  28  54 

3916 

58     0  53 

2937 

Spica 

E. 

37  27    4 

3889 

35  54  31 

3901 

34  22  14 

3913 

32  50  12 

3934 

Aiitares 

E. 

83  21     9 

3889 

81  48  36 

3901 

80  16  18 

3913 

78  44  15 

9934 

31 

Sun 

W. 

106  22  16 

8349 

107  45  31 

8859 

109    8  34 

8368 

110  31  27 

8378 

Saturn 

W. 

73  50  53 

8037 

75  20  20 

3044 

76  49  38 

8053 

78  18  45 

8060 

Pollux 

W. 

65  37  26 

3977 

67     8     8 

2985 

68  38  39 

3993 

70     9     0 

8001 

Regulus 

W. 

28  55  26 

29W 

30  25  49 

3998 

31  56     4 

8006 

33  26  10 

8018 

Spica 

E. 

25  13  25 

3975 

23  42  41 

2984 

22  12     8 

2993 

20  41  45 

8001 

Antares 

E. 

71     7  25 

3974 

69  36  40 

3983 

68    6    6 

3991 

66  35  42 

3999 
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AT  GREENWICH  APPARENT  NOON. 


t 

J 


Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

Sun. 
Mod. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat. 
Sun. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
Sun. 

Mod. 
Tues. 
Wed. 

Thur. 
Fri. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Bight 


h.     m.     f. 

4  37  10.25 
4  41  15.98 
4  45  22.09 

4  49  28.54 
4  53  35.33 

4  57  42.44 

5  1  49.86 
5  5  57.57 
5  10    5.56 

5  14  13.80 
5  18  22.29 
5  22  30.99 

5  26  39.89 
5  30  48.96 
5  34  58.20 

5  39  7.58 
5  43  17.08 
5  47  26.69 

5  51  36.34 
5  55  46.02 

5  59  55.71 

6  4  5.39 
6  8  15.01 
6  12  24.56 

6  16  34.00 
6  20  43.30 
6  24  52.44 

6  29  1.39 
6  33  10.12 
6  37  18.63 

6  41  26.88 


Dlfl.  for 
lhour. 


10.231 
10.246 
10.261 

10.275 
10.289 
10.302 

10.815 
10.826 
10.887 

10.348 
10.358 
10.367 

10.874 
10.881 
10.388 

10.393 
10.397 
10.400 

10.402 
10.403 
19.402 

10.401 
10.398 
10.394 

10.389 
10.382 
10.375 

10.367 
10.358 
10.348 


N.22 


5  4&.3 
22  13  33.8 
22  21  4.1 


22  28  11.0 
22  34  54.3 
22  41  14.0 

22  47  9.9 
22  52  41.8 

22  57  49.6 

23  2  33.4 
23  6  52.9 
23  10  48.1 

23^14  18.8 
23  17  25.0 
23  20  6.6 

23  22  23.5 
23  24  15.7 
23  25  43.1 

23  26  45.7 
23  27  23.4 
23  27  36.3 

23  27  24.4 
23  26  47.6 
23  25  45.9 

23  24  19.5 
23  22  28.4 
23  20  12.5 


23 
23 
23 


17  31.9 
14  27.0 
10  57.5 


10.837  N.23  7  3.8 


Dlfl.  tor 
lhour. 


20.21 
19.24 
18.27 

17.29 
16.31 
15.32 

14.88 
18.88 
12.82 

11.31 

10.30 

9.29 

8.27 
7.26 
6.22 

5.19 
4.16 
3.13 

2.09 
1.05 
0.02 

1.01 
2.05 
3.08 

4.11 
5.14 
6.17 

7.19 

8.21 

•9.23 

10.24 


15  48.26 
15  48.13 
15  48.01 

15  47.89 
15  47.77 
15  47.66 

15  47.55 
15  47.44 
15  47.33 

15  47.23 
15  47.13 
15  47.04 

15  46.95 
15  46.86 
15  46.78 

15  46.70 
15  46.63 
15  46.56 

15  46.49 
15  46.43 
15  46.37 

15  46.32 
15  46.28 
15  46.25 

15  46.23 
15  46.21 
15  46.19 

15  46.17 
15  46.15 
15  46.15 

15  46.15 


OfttM 

Beml- 


fhe 


68.43 
68.48 
68.53 

68.58 
68.63 
68.67 

68.71 
68.75 
68.79 

68.82 
68.85 
68.88 

68.90 
68.92 
68.94 

68.95 
68.96 
68.97 

68.98 
68.98 
68.97 

68.96 
68.95 
68.94 

68.92 
68.90 

68.88 

68.86 
68.84 
68.81 

68.78 


tubtraeted 
fiwn 


added  to 

AppotttU 

Tim*. 


2  29.08 
2  19.92 
2  10.39 

2  052 
1  50.32 
1  39.80 

1  28.97 
1  17.85 
1    6.46 

0  54.81 
0  42.92 
0  30.81 

0  18.50 
0  6.01 
0    6.64 

0  19.42 
0  32.33 
0  45.35 

0  58.41 

1  11.50 
1  24.59 

1  37.67 

1  50.70 

2  3.65 

2  16.49 
2  29.19 
2  41.73 

2  54.10 

3  6.25 
3  18.16 

3  29.83 


DULfbr 
ltaoi 


0.374 

0.38 

0.404 

0.419 
0.433 
0.446 

0.458  1 
0.470  J 
0.481 

0.491 
0.501 
0.510 

0.518 
0.525 
0.531 

0.536 
0.540  I 
0.544 


0.546 


0.546  1 
0.546 

0.544 
0.541 
0.537 

0.532  1 
0.526  I 
0.519  J 

0.511  j 
0.501  1 
0.491 

0.480 


Nora. — Mean  Time  of  the  Samidlameter  peering  may  he  found  by  auhtractliig  Ofl.18  from  the  Sidereal  Time. 
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AT  GREENWICH  MEAN   ] 

NOON. 

THE  SUN'S 

• 

lqntsJonof 

i 

i 

3 
* 

Time, 

to  be 

added  to 

DULflbr 
lhour. 

Sidereal 
Time. 

Apparent 
Bight  Ascension. 

DHL  for 
lhour. 

Apparent 
Declination. 

Diff.for 
lhour. 

subtracted 
jTotn 
Mean 
Time. 

Mod. 
Tues. 
Wed. 

1 
2 
3 

h.     m.     f. 

4  37  10.66 
4  41  16.39 
4  45  22.46 

i. 

10.231 
10.246 
10.261 

N.22    5  41.1 
22  13  34.5 
22  21  04.7 

a 
20.21 

19.24 

18.27 

m.     f. 

2  29.07 
2  19.90 
2  10.38 

a. 

0.374 
0.889 
0.404 

h.     m.     a. 

4  39  39.73 
4  43  36.29 
4  47  32.84 

Thur. 

Fri. 

Sat 

4 
5 
6 

4  49  28.89 
4  53  35.65 
4  57  42.73 

10.275 
10.289 
10.802 

22  28  11.5 
22  34  54.7 
22  41  14.3 

17.29 
16.31 
15.82 

2    0.51 
1  50.31 
1  39.79 

0.419 
0.433 
0.446 

4  51  29.40 
4  55  25.96 
4  59  22.52 

Sun. 
Mon. 
Tues. 

7 
8 
9 

5     1  50.12 
5    5  57.80 
5  10    5.75 

10.815 
10.826 
10.887 

22  47  10.1 
22  52  42.0 
22  57  49.8 

14.83 
13.38 
12.82 

1  28.96 
1  17.84 
1     6.45 

0.458 
0.470 
0.481 

5    3  19.08 
5    7  15.64 
5  11  12.20 

Wed. 
Thur. 
Fri. 

10 
11 
12 

5  14  13.95 
5  18  22.40 
5  22  31.07 

10.848 
10.858 
10.867 

23    2  33.5 
23    6  53.0 
23  10  48.1 

11.81 

10.30 

9.29 

0  54.80 
0  42.91 
0  30.80 

0.491 
0.501 
0.510 

5  15    8.75 
5  19    5.31 
5  23     1.87 

Sat 
Sun. 
Mon. 

13 
14 
15 

5  26  39.94 
5  30  48.98 
5  34  58.19 

10.874 
10.881 
10.888 

23  14  18.8 
23  17  25.0 
23  20    6.6 

8.27 
7.25 
6.22 

0  18.49 
0    6.01 
0    6.64 

0.518 
0.525 
0.531 

5  26  58.43 
5  30  54.99 
5  34  51.55 

Tues. 
Wed. 
Thur. 

16 
17 

18 

5  39    7.53 
5  43  17.00 
5  47  26.56 

10.393 
10.397 
10.400 

23  22  23.5 
23  24  15.7 
23  25  43.1 

5.19 
4.16 
8.13 

0  19.42 
0  32.33 
0  45.34 

0.536 
0.540 
0.544 

5  38  48.11 
5  42  44.67 
5  46  41.22 

Fri. 
Sat. 
Sun. 

19 
20 
21 

5  51  36.18 
5  55  45.82 
5  59  55.47 

10.402 
10.403 
10.402 

23  26  45.7 
23  27  23.4 
23  27  36.3 

2.09 
1.05 
0.02 

0  58.40 

1  11.49 
1  24.58 

0.546 
0.546 
0.546 

5  50  37.78 
5  54  34.33 
5  58  30.89 

Mon. 
Tues. 
Wed. 

22 
23 
24 

6    4    5.11 
6    8  14.69 
6  12  24.20 

10.401 
10.398 
10.394 

23  27  24.4 
23  26  47.6 
23  25  46.0 

1.01 
2.05 
8.08 

1  37.66 

1  50.68 

2  3.63 

0.544 
0.541 
0.537 

6    2  27.45 
6    6  24.01 
6  10  20.57 

Thur. 

Fri. 

Sat 

25 

26 
27 

6  16  33.60 
6  20  42.86 
6  24  51.96 

10.389 
10.382 
10.375 

23  24  19.6 
23  22  28.5 
23  20  12.7 

4.11 
5.14 
6.17 

2  16.47 
2  29.17 
2  41.71 

0.532 
0.626 
0.519 

6  14  17.13 
6  18  13.69 
6  22  10.25 

Sun. 
Mon. 
Tues. 

28 
29 
30 

6  29    0.88 
6  33    9.58 
6  37  18.05 

10.367 
10.858 
10.348 

23  17  32.2 
23  14  27.4 
23  10  58.0 

7.19 
8.21 
9.28 

2  54.07 

3  6.22 
3  18.13 

0.511 
0.501 
0.491 

6  26    6.81 
6  30    3.36 
6  33  59.92 

Wed. 

31 

6  41  26.27 

10.887 

N.23    7    4.4 

10.24 

3  29.80 

0.480 

6  37  56.47 

K 

row.— The  BwmldUm 

star  for  Mai 

in  Noon  may  bo  aasui 

nod  than 

una  as  that  for 

Apparent 

Noon. 
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III. 


"  AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

1 

1 
i 

Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 

Diff.for 
1  hoar. 

Mean  Time 

of 
8tdereal  Oh. 

True  LONGITUDE. 

Diftfbr 
1  hour. 

LATITUDE. 

X 

l* 

1 

2 
3 

152 
153 
154 

0         1          II 

70  52  56.7 

71  50  22.8 

72  47  47.6 

52  37.5 
50    3.3 
47  27.9 

n 
143.61 

143.56 

143.51 

— 6.28 
0.41 
0.54 

0.0062517 
.0063092 
.0063652 

24.3 
23.7 
23.1 

h.     m.     ■. 

19  17  10.17 
19  13  14.26 
19     9  18.35 

4 
5 
6 

155 
156 

157 

73  45  11.4 

74  42  34.0 

75  39  55.7 

44  51.6 
42  14.0 
39  35.5 

143.47 
143.42 
143.3S 

0.66 
0.77 
0.84 

.0064199 
.0064732 
.0065252 

22.5 
21.9 
21.4 

19     5  22.43 
19     1  26.51  { 
18  57  30.60  ! 

7 
8 
9 

158 
159 
160 

76  37  16.6 

77  34  36.7 

78  31  56.0 

36  56.2 
34  16.1 
31  35.2 

143.34 
143.31 
143.29 

0.89 
0.91 
0.91 

.0065758 
.0066251 
.0066731 

20.8 
20.3 
19.7 

18  53  34.69 

18  49  38.78 
18  45  42.86 

10 
11 
12 

161 
162 
163 

79  29  14.8 

80  26  33.1 

81  23  51.0 

28  53.8 
26  11.9 
23  29.6 

143.27 
148.25 
143.23 

0.87 
0.80 
0.71 

.0067197 
.0067649 
.0068086 

19.1 
18.5 
17.9 

18  41  46.95 
18  37  51.04 
18  33  55.13 

13 
14 
15 

164 
165 
166 

82  21    8.4 

83  18  25.4 

84  15  42.2 

20  46.8 
18    3.6 
15  20.2 

143.21 
143.20 
148.19 

0.60 
0.47 
0.34 

.0068506 
.0068969 
.0069293 

17.1 
16.4 
15.5 

18  29  59.22 
18  26     3.30 
18  22    7.39 

16 
17 
18 

167 
168 
169 

85  12  58.7 

86  10  15.0 

87  7  31.1 

12  36.5 
9  52.6 
7     8.5 

143.18 
143.17 
143.16 

0.20 
—0.07 
+0.04 

.0069655 
.0069995 
.0070312 

14.6 
13.7 
12.7 

18  18  11.48 
18  14  15.57 
18  10  19.66 

19 
20 
21 

170 
171 
172 

88  4  46.9 

89  2    2.5 
89  59  17.8 

4  24.1 

1  39.5 

58  54.6 

143.15 
143.14 
148.13 

0.13 
0.20 
0.24 

.0070605 
.0070874 
.0071116 

11.7 

10.6 

9.5 

18     6  23.74 
18    2  27.83 
17  58  31.92 

22 
23 
24 

173 
174 
175 

90  56  32.8 

91  53  47.5 

92  51     1.9 

56    9.4 
53  23.9 
50  38.2 

143.12 
U3.ll 
143.09 

0.25 
6.24 
0.19 

.0071332 
.0071521 
.0071684 

8.4 
7.3 
6.3 

17  54  36.01 
17  50  40.10 
17  46  44.18 

25 
26 
27 

176 
177 
178 

93  48  15.8 

94  45  29.3 

95  42  42.3 

47  51.9 
45    5.2 
42  18.0 

143.07 
143.05 
143.03 

0.11 
+0.01 
—0.10 

.0071823 
.0071938 
.0072027 

5.3 
4.2 
3.2 

17  42  48.27 
17  38  52.36 
17  34  56.45 

28 
29 
30 

179 
180 
181 

96  39  54.9 

97  37     7.1 

98  34  18.9 

39  30.4 
36  42.4 
33  54.0 

143.01 
143.00 
142.98 

0.24 
0.36 
0.50 

.0072091 
.0072134 
.0072157 

2.2 
1.4 

0.6 

17  31     0.54 
17  27     4.62 
17  23     8.71 

31 

182 

99  31  30.3 

31     5.2 

142.97 

—0.61 

0.0072161 

0.2 

17  19  12.80 

Nora.— fccorrespc 

tndft  to  the  true  equinox  of 

the  date,  k'  t 

o  the  mean  equln 

ox  of  Jan 

.Oft. 

IV. 
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GREENWICH 

MEAN  TIME. 

THE 

MOON'S 

I 

i 

8EMIDIAMETER. 

HORIZONTAL  PARALLAX. 

MERIDIAN  PASSAGE. 

s 

* 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.for 
lhoor. 

Midnight. 

Diftfbr 
lhoor. 

Diff.for 
lhonr. 

1 

2 
3 

14  54".9 
14  49.3 
14  46.1 

i        if 

14  51.8 
14  47.4 
14  45.4 

i       » 

54  37.6 
54  17.1 
54    5.5 

if 
-1.05 

0.66 

-0.30 

54  26.2 
54  10.2 
54    2.8 

-0.85 

0.48 

-0.14 

h.    m. 

7  43.0 

8  22.4 

9  2.9 

m. 
1.63 
1.66 
1.72 

d. 
8.9 

9.9 
10.9 

4 
5 
6 

14  45.2 
14  46.2 
14  48.9 

14  45.5 
14  47.4 
14  50.7 

54    2.0 
54    5.7 
54  15.5 

+0.01 
0.29 
0.52 

54    3.0 
54    9.9 
54  22.3 

+0.15 
0.41 
0.62 

9  45.4 

10  30.7 

11  19.3 

1.83 
1.95 
2.09 

11.9 
12.9 
13.9 

7 

8 
9 

14  52.8 

14  58.1 

15  4.3 

14  55.3 

15  1.1 

15     7.8 

54  30.2 

54  49.3 

55  12.2 

0.71 
0.88 
1.03 

54  39.2 

55  0.3 
55  25.1 

0.80 
0.96 
1.11 

12  10.7 

13  4.2 
13  58.1 

2.19 
2.25 
2.23 

14.9 
15.9 
16.9 

10 
11 
12 

15  11.6 
15  19.8 
15  28.9 

15  15.6 
15  24.2 
15  33.8 

55  38.8 

56  8.9 
56  42.4 

1.18 
1.83 
1.46 

55  53.4 

56  25.2 

57  0.3 

1.26 
1.40 
1.52 

14  51.0 

15  41.8 

16  30.4 

2.16 
2.07 
1.98 

17.9 
18.9 
19.9 

13 
14 
15 

15  38.9 

15  49.4 

16  0.3 

15  44.1 

15  54.8 

16  5.7 

57  18.9 

57  57.8 

58  37.8 

1.58 
1.66 
1.66 

57  38.1 

58  17.8 
58  57.5 

1.62 
1.67 
1.62 

17  17.2 

18  3.2 
18  49.8 

1.93 
1.92 
1.97 

20.9 
21.9 
22.9 

16 
17 

18 

16  10.9 
16  20.3 
16  27.7 

16  15.8 
16  24.3 
16  30.3 

59  16.7 

59  51.5 

60  18.4 

1.56 
1.30 
0.91 

59  34.9 

60  6.1 
60  27.8 

1.45 
1.13 

0.65 

19  38.4 

20  30.4 

21  27.2 

2.09 
2.26 
2.47 

23.9 
24.9 
25.9 

19 
20 
21 

16  32.0 
16  32.2 
16  28.3 

16  32.6 
16  30.8 
16  24.8 

60  33.9 
60  35.1 
60  20.6 

+0.36 

-0.27 

0.93 

60  36.4 
60  29.8 
60    7.7 

+0.05 

-0.60 

1.22 

22  28.9 

23  34.0 

6 

2.66 
2.75 

26.9 
27.9 
28.9 

22 
23 
24 

16  20.3 
16    9.0 
15  55.7 

16  15.0 
16    2.5 
15  48.6 

59  51.4 
59  10.0 
58  20.8 

1.49 
1.92 
2.14 

59  32.0 
58  46.0 
57  54.8 

1.73 
2.05 
2.19 

0  39.5 

1  41.9 

2  38.9 

2.68 
2.49 
2.25 

0.6 
1.6 
2.6 

25 
26 
27 

15  41.4 
15  27.4 
15  14.7 

15  34.3 
15  20.8 
15    9.1 

57  28.3 
56  36.9 
55  50.4 

2.19 
2.06 
1.80 

57    2.1 
56  12.9 
55  29.8 

2.14 
1.94 
1.63 

3  30.1 

4  16.5 
4  59.3 

2.03 
1.85 
1.73 

3.6 
4.6 
5.6 

28 
29 
30 

15    4.1 
14  55.9 
14  50.4 

14  59.7 
14  52.8 

14  48.7 

55  11.3 
54  41.3 
54  21.1 

1.45 

1.05 
0.64 

54  55.1 
54  30.0 
54  14.7 

1.25 

0.84 

-0.43 

5  39.9 

6  19.8 

7  0.0 

1.67 
1.66 
1.70 

6.6 
7.6 
8.6 

31 

14  47.6 

14  47.3 

54  10.9 

-0.21 

54    9.7 

+0.01 

7  41.9 

1.79 

9.6 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Amnion. 

IHff. 
forlm. 

TtooHntrton 

Diff. 
fcrlm. 

Boor. 

Bight  AMtukm. 

DUt 
forlm. 

Declination. 

tela. 

MONDAY  1. 

WEDNESDAY  3. 

h.   m.    ■. 

t. 

o      /      » 

V 

h.    m.    a. 

t. 

O          1          ff 

« 

0 

12  10  21.99 

1.7a06 

S.  1    0  36.7 

14.346 

0 

13  35  25.34 

14114 

S.12     2  53.5     u.«9 

1 

12  12    7.60 

1.7A69 

1  14  57.1 

14484 

1 

13  37  14.10 

14143 

12  15  51.0     I**" 

9 

12  13  53.17 

1.7008 

1  29  16.8 

14431 

2 

13  39    3.04 

14171 

12  28  45.8     194» 

3 

12  15  38.71 

1.7687 

1  43  35.7 

14407 

3 

13  40  52.15 

14199 

12  41  37.6 

I      13443 

4 

12  17  24.21 

1.7663 

1  57  53.7 

14.393 

4 

13  42  41.43 

14339 

12  54  27.C 

1      13.796 

5 

12  19    9.69 

1.7678 

2  12  10.9 

14.978 

5 

13  44  30.90 

14160 

13     7  13.2 

19.746 

0 

12  20  55.15 

1.7676 

2  26  27.1 

14.363 

6 

13  46  20.55 

14390 

13  19  56.4 

19436 

7 

12  22  40.59 

1.7678 

2  40  42.3 

14.346 

7 

13  48  10.38 

14331 

13  32  36.6 

13446 

8 

12  24  26.02 

1.7673 

2  54  56.5 

14.339 

8 

13  50    0.40 

14363 

13  45   13.8 

19494 

9 

12  26  11.45 

1.7671 

3    9    9.8 

14.313 

9 

13  51  50.62 

14386 

13  57  47.9 

19449 

10 

12  27  56.88 

1.7671 

3  23  22.0 

14.198 

10 

13  53  41.04 

14419 

14  10   18.9 

19.469 

11 

12  29  42.30 

1.7672 

3  37  33.0 

14.173 

11 

13  55  31.65 

14463 

14  22  46.6 

19436 

13 

12  31  27.73 

1.7678 

3  51  42.8 

14.163 

12 

13  57  22.47 

14488 

14  35  11.1 

13480 

13 

12  33  13.17 

1.7676 

4    5  51.4 

14.133 

13 

13  59  13.51 

14638 

14  47  32.3 

19496 

14 

12  34  58.63 

1.7678 

4  19  58.8 

14.119 

14 

14     1     4.75 

14668 

14  59  50.2 

19470 

15 

12  36  44.11 

1.7683 

4  34    4.9 

144)90 

15 

14    2  56.20 

14694 

15  12     4.7 

19414 

16 

12  38  29.61 

1.7666 

4  48    9.6 

144)68 

16 

14    4  47.87 

14630 

15  24   15.8 

19.166 

17 

12  40  15.14 

1.7691 

5    2  13.0 

14.046 

17 

14    6  39.76 

14668 

15  36  23.4 

13496 

18 

12  42    0.71 

1.7696 

5  16  15.0 

14.031 

18 

14    8  31.88 

14706 

15  48  27.3 

19486 

19 

12  43  46.32 

1.7606 

5  30  15.5 

18.996 

19 

14  10.  24.23 

14744 

16    0  27.6 

11.976 

20 

12  45  31.97 

1.7613 

5  44  14.5 

13471 

20 

14  12  16.80 

14789 

16  12  24.4 

11416 

31 

12  47  17.67 

1.7631 

5  58  12.0 

13.946 

21 

14  14    9.61 

14893 

16  24  17.5 

11464 

23 

12  49    3.42 

1.7630 

6  12    7.9 

13.918 

22 

14  16    2.66 

14861 

16  36     6.9 

11.791 

23 

12  50  49.23 

1.7639 

S.  6  26    2.2 

13491 

23 

14  17  55.94 

14901 

S.16  47  52.4 

11.797 

TU 

ESDA^ 

IT  2. 

THl 

JRSDA 

T  4. 

0 

12  52  35.09 

1.7649 

S.  6  39  54.9 

18464 

0 

14  19  49.47 

14943 

S.16  59  34.1 

11.663 

1 

12  54  21.02 

1.7661 

6  53  45.9 

18436 

1 

14  21  43.25 

1.8984 

17  11  11.9 

11497 

2 

12  56    7.02 

1.7673 

7    7  35.1 

13406 

2 

14  23  37.28 

14036 

17  22  45.8 

11431 

3 

12  57  53.10 

1.7686 

7  21  22.5 

13.776 

3 

14  25  31.55 

14067 

17  34  15.6 

11464 

4 

12  59  39.25 

1.7699 

7  35    8.1 

18.746 

4 

14  27  26.08 

14110 

17  45  41.4 

11496  J 

5 

13     1  25.49 

1.7714 

7  48  51.9 

13.714 

5 

14  29  20.87 

14163 

17  57    3.1 

11497  | 

6 

13    3  1182 

1.7730 

8    2  33.8 

13483 

6 

14  31  15.92 

14197 

18    8  20.6 

11.367  ! 

7 

13    4  58.24 

1.7746 

8  16  13.8 

13449 

7 

14  33  11.23 

14341 

18  19  33.9 

11.187  | 

8 

13     6  44.75 

1.7761 

8  29  51.7 

13416 

8 

14  35    6.81 

1.9386 

18  30  43.0 

11.116 

9 

13    8  31.37 

1.7778 

8  43  27.6 

13-681 

9 

14  37    2.65 

1.9330 

18  41  47.7 

11.049  J 

10 

13  10  18.09 

1.7796 

8  57     1.5 

13.646 

10 

14  38  58.76 

1.9376 

18  52  48.0 

10463 

11 

13  12    4.91 

1.7813 

9  10  33.2 

13.610 

11 

14  40  55.14 

1.9430 

19     3  43.9 

10494 

12 

13  13  51.85 

1.7838 

9  24    2.7 

13.473 

12 

14  42  51.80 

1.9466 

19  14  35.3 

10419 

13 

13  15  38.91 

1.7863 

9  37  30.0 

18-436 

13 

14  44  48.74 

1.9613 

19  25  22.2 

10.743 

14 

13  17  26.08 

1.7878 

9  50  55.1 

13.400 

14 

14  46  45.95 

1.9569 

19  36    4.5 

10466 

15 

13  19  13.38 

1.7894 

10    4  18.0 

18463 

15 

14  48  43.44 

14606 

19  46  42.1 

10466 

16 

13  21     0.81 

1.7916 

10  17  38.6 

13493 

16 

14  50  41.22 

1.9663 

19  57  15.0 

10409 

17 

13  22  48.37 

1.7938 

10  30  56.7 

13.383 

17 

14  52  39.28 

1.9701 

20    7  43.2 

10.439 

18 

13  24  36.06 

1.7961 

10  44  12.4 

13.343 

18 

14  54  37.63 

1.9749 

20  18    6.5 

10448 

19 

13  26  23.90 

1.7936 

10  57  25.7 

13.300 

19 

14  56  36.27 

14797 

20  28  24.9 

10.968 

20 

13  28  11.88 

1.8010 

11  10  36.4 

18.168 

20 

14  58  35.20 

1.9846 

20  38  38.4 

10.184 

21 

13  30    0.01 

1.8036 

11  23  44.6 

18.116 

21 

15    0  34.42 

14696 

20  48  46.9 

16.100 

22 

13  31  48.30 

1.8061 

11  36  50.2 

13471 

22 

15    2  33.94 

1.9944 

20  58  50.4 

10416 

23 

13  33  36.74 

1.8067 

11  49  53.2 

13.037 

23 

15    4  33.75 

1.9998 

21     8  48.8 

9439 

24 

13  35  25.34 

1.8114 

S.12    2  53.5 

13.989 

24 

15    6  33.85 

34043 

S.21  18  42.0 

9444 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Amotion. 

DUt 
forlm. 

DtaUnatton. 

Diff. 
fbrlm. 

Hour. 

Right  Aaoension. 

DUt 
fbrlm. 

ThtftUnAtfrm 

Diff. 
forlm. 

FI 

IIDAY 

5. 

SUNDAY  7. 

h.    m.    s. 

8. 

O       1       « 

« 

h.    m.    8. 

8. 

0        1        II 

H 

0 

15    6  33.85 

2.0043 

S.21  18  42.0 

94M4 

0 

16  48  31.85 

9.9878 

S.27  13    5.3 

4461 

1 

15    8  34.25 

90)099 

21  28  30.0 

9.756 

1 

16  50  46.20 

9.9413 

27  17  35.0 

4499 

2 

15  10  34.95 

9.0149 

21  38  12.7 

9.667 

2 

16  53    0.80 

9.3453 

27  21  56.8 

4.396 

3 

15  12  35.95 

9.0193 

21  47  50.0 

9.5T7 

3 

16  55  15.63 

3.3491 

27  26  10.6 

4.163 

4 

15  14  37.25 

34)948 

21  57  22.0 

9.487 

4 

16  57  30.69 

9.9539 

27  30  16.4 

4.039 

5 

15  16  38.86 

9X998 

22    6  48.5 

94196 

5 

16  59  45.98 

3.3567 

27  34  14.1 

3494 

6 

15  18  40.77 

3.0844 

22  16    9.5 

9.804 

6 

17    2     1.50 

3.3604 

27  38    3.7 

3.758 

7 

15  20  42.99 

94)895 

22  25  24.9 

9.310 

7 

17    4  17.24 

9.9840 

27  41  45.1 

3.631 

8 

15  22  45.51 

34446 

22  34  34.7 

9.115 

8 

17    6  33.18 

9.3875 

27  45  18.3 

8465 

9 

15  24  48.33 

3.0498 

22  43  38.8 

9490 

9 

17    8  49.33 

34709 

27  48  43.3 

3447 

10 

15  26  51.46 

94)546 

22  52  37.2 

8.994 

10 

17  11     5.68 

3.3743 

27  52    0.0 

3408 

11 

15  28  54.89 

94607 

23     1  29.7 

64»7 

11 

17  13  22.24 

9*9776 

27  55    8.3 

8.066 

19 

15  30  58.63 

9.0649 

23  10  16.4 

6*798 

12 

17  15  38.99 

9.9807 

27  58    8.2 

3498 

13 

15  33    2.68 

94700 

23  18  57.1 

84139 

13 

17  17  55.93 

9.9838 

28    0  59.7 

9.786 

14 

15  35    7.03 

94751 

23  27  31.9 

8*639 

14 

17  20  13.05 

9.9868 

28    3  42.8 

3.646 

15 

15  37  11.69 

34)608 

23  36    0.7 

8498 

15 

17  22  30.35 

9.9898 

28    6  17.5 

9.607 

16 

15  39  16.66 

94)854 

23  44  23.3 

8496 

16 

17  24  47.83 

9.3937 

28    8  43.7 

9460 

17 

15  41  21.94 

9.0905 

23  52  39.8 

8*933 

17 

17  27    5.48 

3.3955 

28  1L    1.3 

9499 

18 

15  43  27.52 

94)906 

24    0  50.1 

6*119 

18 

17  29  23.29 

34989 

28  13  10.3 

9.079 

19 

15  45  33.41 

9.1007 

24    8  54.1 

8414 

19 

17  31  41.26 

34008 

28  15  10.7 

1486 

20 

15  47  39.61 

9.1058 

24  16  51.8 

7408 

20 

17  33  59.38 

34033 

28  17    2.5 

1.791 

21 

15  49  46.11 

9.1109 

24  24  43.1 

7401 

21 

17  36  17.65 

34067 

28  18  45.7 

1446 

22 

15  51  52.92 

3.1160 

24  32  27.9 

7*698 

22 

17  38  36.06 

34079 

28  20  20.1 

1400 

23 

15  54    0.03 
SAT 

9.1910 

S.24  40    6.2 
T   6. 

7*564 

23 

17  40  54.60 
MC 

34101 

>NDA1 

S.28  21  45.8 
r   8. 

1455 

0 

15  56    7.44 

9.1361 

S.24  47  38.0 

7470 

0 

17  43  13.27 

34133 

S.28  23    2.8 

1410 

1 

15  58  15.16 

9.1311 

24  55    3.2 

7464 

1 

17  45  32.06 

34148 

28  24  11.0 

1464 

2 

16    0  23.18 

9.1861 

25    2  21.6 

7.351 

2 

17  47  50.98 

34168 

28  25  10.4 

0417 

3 

16    2  31.49 

3.1410 

25    9  33.3 

7.138 

3 

17  50  10.01 

3.3181 

28  26     1.0 

0.770 

4 

16    4  40.10 

9.1460 

25  16  38.2 

7.035 

4 

17  52  29.15 

3.3198 

28  26  42.8 

0.698 

5 

16    6  49.01 

9.1509 

25  23  36.3 

6.910 

5 

17  54  48.38 

3.3314 

28  27  15.7 

0470 

6 

16    8  58.21 

9.1558 

25  30  27.5 

6.795 

6 

17  57    7.71 

343*29 

28  27  39.8 

0437 

7 

16  11     7.71 

9.1607 

25  37  11.7 

6.678 

7 

17  59  27.13 

34343 

28  27  55.0 

0.178 

8 

16  13  17.50 

9.1656 

25  43  48.9 

6.561 

8 

18     1  46.63 

34356 

28  28     1.2 

0.039 

9 

16  15  27.58 

9.1704 

25  50  19.0 

6.443 

9 

18    4    6.20 

94368 

28  27  58.5 

0.119 

10 

16  17  37.95 

9.1753 

25  56  42.0 

6493 

10 

18    6  25.84 

34379 

28  27  46.9 

0.368 

11 

16  19  48.60 

3.1799 

26    2  57.8 

6.303 

11 

18    8  45.55 

34389 

28  27  26.3 

0418 

12 

16  21  59.53 

9-1845 

26    9    6.3 

6.081 

12 

18  11     5.31 

3.8398 

28  26  56.8 

0467 

13 

16  24  10.74 

9.1893 

26  15    7.5 

0.959 

13 

18  13  25.12 

34306 

28  26  18.3 

0*717 

14 

16  26  22.24 

3.1939 

26  21     1.4 

5436 

14 

18  15  44.98 

3.3318 

28  25  30.8 

0466 

15 

16  28  34.01 

9.1985 

26  26  47.9 

5.713 

15 

18  18    4.88 

34319 

28  24  34.4 

1416 

16 

16  30  46.05 

9.9080 

26  32  27.0 

5469 

16 

18  20  24.81 

34334 

28  23  29.0 

1.166 

17 

16  32  58.37 

9*9075 

26  37  58.6 

6.463 

17 

18  22  44.76 

3433? 

28  22  14.5 

1417 

18 

16  35  10.95 

9*9119 

26  43  22.6 

6437 

18 

18  25    4.73 

34330 

28  20  51.0 

1.467 

19 

16  37  23.79 

9*9168 

26  48  39.0 

6.310 

19 

18  27  24.72 

3.3333 

28  19  18.5 

1417 

20 

16  39  36.90 

9-9906 

26  53  47.8 

6.083 

20 

18  29  44.72 

34333 

28  17  37.0 

1*768 

21 

16  41  50.26 

9*3348 

26  58  48.9 

4.953 

21 

18  32    4.71 

34333 

28  15  46.6 

1416 

22 

16  44    3.87 

3*3390 

27    3  42.2 

4493 

22 

18  34  24.70 

34331 

28  13  47.2 

3466 

23 

16  46  17.74 

3*9883 

27    8  27.7 

4.699 

23 

18  36  44.68 

3.3339 

28  11  38.7 

3-317 

24 

16  48  31.85 

3*3873 

S.27  13    5.3 

4.561 

24 

18  39    4.65 

3.3336 

S.28    9  21.2 

3467 

13 
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JUNE,    1857. 


VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Attention. 

Did: 
for  1  m. 

Declination. 

Dill, 
fori  na- 

Hour. 

Bight  Attention. 

Dili: 

for  In. 

DeoUnttion. 

DHL 
ftvlm. 

TUESDAY  9. 

THURSDAY  11. 

h.    m.    b. 

f. 

O         1         A 

ff 

h.    m.    s. 

8. 

O       1       u 

« 

0 

18  39    4.65 

2.3336 

S.28    9  21.2 

2467 

0 

20  29    0.75 

2.2222 

S.23  29    5.4 

9.106 

1 

18  41  24.60 

9.3331 

28    6  54.7 

2.017 

1 

20  31  13.98 

2.2187 

23  19  55.3 

9411 

2 

18  43  44.51 

3.3315 

28    4  19.2 

2.666 

2 

20  33  27.00 

2.2162 

23  10  37.7 

9406 

3 

18  46    4.38 

34309 

28     1  34.8 

2.810 

3 

20  35  39.81 

2.2116 

23     1  12.6 

9478 

4 

18  48  24.21 

3.3303 

27  58  41.4 

2.980 

4 

20  37  52.40 

2.2079 

22  51  40.2 

9400 

5 

18  50  44.00 

24296 

27  55  39.0 

3.114 

5 

20  40    4.76 

9.9042 

22  42    0.6 

9.721 

6 

18  53     3.75 

34387 

27  52  27.7 

8.363 

6 

20  42  16.91 

2.2006 

22  32  13.7 

9441 

7 

18  55  23.44 

3.8370 

27  49    7.5 

8.413 

7 

20  44  28.84 

9.1970 

22  22  19.6 

9460 

8 

18  57  43.05 

3.3368 

27  45  38.3 

3.061 

8 

20  46  40.55 

2.1984 

22  12  18.5 

10478 

9 

19    0    2.59 

34301 

27  42    0.2 

8.710 

9 

20  48  52.05 

2.1898 

22    2  10.3 

10.196 

10 

19    2  22.06 

3.3338 

27  38  13.2 

3.858 

10 

20  51     3.33 

2.1861 

21  51  55.1 

10419 

11 

19    4  41.45 

94*35 

27  34  17.3 

4.000 

11 

20  53  14.39 

2.1820 

21  41  32.9 

10498 

12 

19    7    0.76 

3.3310 

27  30  12.6 

4.103 

12 

20  55  25.23 

2.1788 

21  31     3.7 

10448 

13 

19    9  19.98 

34194 

27  25  59.1 

4.399 

13 

20  57  35.85 

2.1701 

21  20  27.7 

10406 

14 

19  11  39.09 

24177 

27  21  36.7 

4447 

14 

20  59  46.25 

2.1710 

21     9  44.9 

10.768 

15 

19  13  58.10 

24160 

27  17    5.5 

4494 

15 

21     1  56.43 

2.1678 

20  58  55.5 

10479 

16 

19  16  17.01 

24143 

27  12  25.5 

4.740 

16 

21    4    6.39 

2.1642 

20  47  59.4 

10490 

17 

19  18  35.81 

34133 

27    7  36.8 

4.880 

17 

21     6  16.14 

2.1606 

20  36  56.6 

11.101 

18 

19  20  54.49 

34103 

27    2  39.4 

6.030 

18 

21     8  25.67 

2.1070 

20  25  47.2 

11.911 

19 

19  23  13.05 

34083 

26  57  33.3 

0.170 

19 

21  10  34.99 

2.1580 

20  14  31.3 

11419 

20 

19  25  31.49 

34063 

26  52  18.5 

0430 

20 

21  12  44.09 

2.1499 

20    3    9.0 

11436 

21 

19  27  49.79 

24039 

26  46  55.0 

6464 

21 

21  14  52.98 

2.1464 

19  51  40.3 

11481 

22 

19  30    7.95 

24016 

26  41  22.9 

0.606 

22 

21  17     1.66 

9.1498 

19  40    5.2 

11487 

23 

19  32  25.98 
WEDI 

242992 

*ESDi 

S.26  35  42.3 

w  10. 

0.748 

23 

21  19  10.12 
FR 

9.1398 

IDAY 

S.19  28  23.8 
12. 

11.741 

0 

19  34  43.86 

9.2967 

S.26  29  53.2 

0489 

0 

21  21  18.37 

9.1868 

S.19  16  36.3 

11444 

1 

19  37     1.59 

24942 

26  23  55.6 

6.031 

1 

21  23  26.42 

2.1824 

19    4  42.6 

11446 

2 

19  39  19.17 

2.9917 

26  17  49.5 

6.173 

2 

21  25  34.26 

2.1389 

18  52  42.8 

19447 

3 

19  41  36.60 

2.2891 

26  11  34.8 

6414 

3 

21  27  41.89 

2.1200 

18  40  37.0 

13.147 

4 

19  43  53.87 

2.3860 

26     5  11.7 

6404 

4 

21  29  49.32 

2.1221 

18  28  25.2 

19446 

5 

19  46  10.98 

2.3837 

25  58  40.3 

6493 

5 

21  31  56.55 

2.1188 

18  16    7.5 

19444 

6 

19  48  27.91 

3.2808 

25  52    0.6 

6.733 

6 

21  34     3.58 

9.1106 

18    3  43.9 

19449 

7 

19  50  44.67 

2.2779 

25  45  12.5 

6.871 

7 

21  36  10.42 

9.1193 

17  51  14.5 

19488 

8 

19  53     1.26 

2.3701 

25  38  16.1 

7.008 

8 

21  38  17.06 

9.1090 

17  38  39.4 

12488 

9 

19  55  17.68 

3.3723 

25  31  11.6 

7.144 

9 

21  40  23.50 

9.1008 

17  25  58.6 

12.797 

10 

19  57  33.92 

3.3691 

25  23  58.9 

7.380 

10 

21  42  29.75 

9.1036 

17  13  12.2 

12490 

11 

19  59  49.97 

2.3609 

25  16  38.0 

7416 

11 

21  44  35.81 

94996 

17    0  20.2 

12419 

12 

20    2    5.83 

2.3637 

25    9    9.0 

7.001 

12 

21  46  41.69 

9.0984 

16  47  22.8 

18409 

13 

20    4  21.50 

2.3096 

25     1  31.9 

7.680 

13 

21  48  47.38 

94934 

16  34  20.0 

18492 

14 

20    6  36.98 

2.3064 

24  53  46.8 

7418 

14 

21  50  52.89 

94904 

16  21  11.8 

18.16* 

15 

20    8  52.27 

3.3033 

24  45  53.8 

7.900 

15 

21  52  58.23 

24670 

16    7  58.2 

18.970 

16 

20  11     7.36 

2.3499 

24  37  52.8 

8.093 

16 

21  55    3.39 

94846 

15  54  39.4 

18407 

17 

20  13  22.26 

3.3460 

24  29  43.9 

8.313 

17 

21  57    8.38 

94617 

15"  41  15.4 

18443 

18 

20  15  36.95 

2.3431 

24  21  27.3 

8443 

18 

21  59  13.19 

94789 

15  27  46.3 

18498 

19 

20  17  51.44 

3.3398 

24  13    2.9 

8472 

19 

22     1  17.84 

94769 

15  14  12.1 

18411 

20 

20  20    5.73 

2*3364 

24    4  30.7 

8.601 

20 

22    3  22.33 

94786 

15    0  32.9 

18488 

21 

20  22  19.80 

3-2838 

23  55  50.7 

8.729 

21 

22    5  26.66 

94708 

14  46  48.9 

18.774 

22 

20  24  33.66 

2.2293 

23  47    3.1 

8400 

22 

22    7  30.83 

94689 

14  33    0.0 

13466 

23 

20  26  47.31 

24307 

23  38    8.0 

8481 

23 

22    9  34.84 

94607 

14  19    6.2 

18486 

24 

20  29    0.75 

2.2332 

S.23  29    5.4 

9.106 

24 

22  11  38.71 

94633 

S.14    5    7.7 

14414 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BfehtAwnoaioa. 

DHL 
forlm. 

PitrHnattfln 

Diff. 
forlm. 

Hoar. 

Bight  Afosnskm. 

DUE. 
forlm. 

Declination. 

Diff. 
forlm. 

SATURDA 

y  is. 

MONDAY 

15. 

h.    m.   b. 

t. 

o      i       n 

jf 

h.    m.    •. 

8. 

O         1         H 

u 

0 

22  11  38.71 

34633 

S.14    5    7.7 

14414 

0 

23  49    9.45 

34304 

S.  1  42  29.1 

16.496 

1 

22  13  42.43 

24000 

13  51    4.5 

14.093 

1 

23  51  11.32 

3.0318 

1  25  58.6 

16.519 

9 

22  15  46.01 

3.0066 

13  36  56.7 

14.169 

2 

23  53  13.27 

3.0888 

1     9  26.8 

16.641 

3 

22  17  49.45 

34683 

13  22  44.3 

14.346 

3 

23  55  15.31 

3.0849 

0  52  53.7 

16.661 

4 

22  19  52.75 

9.0638 

13    8  27.4 

14419 

4 

23  57  17.45 

34866 

0  36  19.4 

16.680 

5 

22  21  55.92 

24618 

12  54    6.1 

14491 

5 

23  59  19.69 

34383 

0  19  44.1 

16.698 

0 

22  23  58.97 

34497 

12  39  40.5 

14463 

6 

0     1  22.04 

3.0401 

S.  0    3    7.7 

16.615 

7 

22  26     1.89 

34477 

12  25  10.6 

14434 

7 

0    3  24.50 

3.0431 

N.  0  13  29.7 

16.631 

8 

22  28    4.69 

34467 

12  10  36.4 

14.604 

8 

0    5  27.09 

34443 

0  30    8.0 

16.644 

9 

22  30    7.37 

34438 

11  55  58.0 

14.674 

9 

0    7  29.81 

34464 

0  46  47.0 

16.666 

10 

22  32    9.94 

34419 

11  41  15.5 

14.748 

10 

0    9  32.66 

3.0486 

1     3  26.7 

16.667 

11 

22*34  12.40 

34403 

11  26  28.9 

14410 

11 

0  11  35.64 

3.0609 

1  20    7.1 

16.678 

12 

22  36  14.76 

3.0366 

11  11  38.4 

14476 

12 

0  13  38.76 

3.0683 

1  36  48.1 

16.687 

13 

22  38  17.02 

34869 

10  56  44.0 

14.940 

13 

0  15  42.03 

34669 

1  53  29.6 

16.695 

14 

22  40  19.18 

34864 

10  41  45.7 

16404 

14 

0  17  45.46 

34686 

2  10  11.4 

16.700 

15 

22  42  21.26 

34889 

10  26  43.6 

16466 

15 

0  19  49.06 

34618 

2  26  53.5 

16.706 

16 

22  44  23.25 

34894 

10  11  37.8 

16.137 

16 

0  21  52.82 

3.0641 

2  43  35.9 

16.707 

17 

22  46  25.15 

34810 

9  56  28.3 

16.187 

17 

0  23  56.75 

3.0671 

3     0  18.3 

16.708 

18 

22  48  26.97 

3.0397 

9  41  15.3 

16.347 

18 

0  26    0.87 

34703 

3  17    0.8 

16.708 

19 

22  50  28.72 

34386 

9  25  58.7 

16406 

19 

0  28    5.17 

34788 

3  33  43.3 

16.707 

30 

22  52  30.40 

3.0376 

9  10  38.7 

16.863 

20 

0  30    9.66 

3.0764 

3  50  25.7 

16.704 

21 

22  54  32.02 

3.0366 

8  55  15.3 

16418 

21 

0  32  14.34 

34797 

4    7    7.8 

16499 

22 

22  56  33.58 

3.0366 

8  39  48.6 

16478 

22 

0  34  19.22 

34881 

4  23  49.6 

16.694 

23 

22  58  35.08 
SUJ 

3.0946 

NDAY 

S.  8  24  18.6 
14. 

16437 

23 

0  36  24.31 
TUI 

34868 

2SDAS 

N.  4  40  31.1 
r    16. 

16487 

0 

23     0  36.53 

34388 

S.  8    8  45.4 

18479 

0 

0  38  29.63 

34906 

N.  4  57  12.1 

16478 

1 

23     2  37.93 

34381 

7  53    9.1 

16431 

1 

0  40  35.17 

34943 

5  13  52.5 

16468 

2 

23    4  39.30 

34926 

7  37  29.7 

16469 

2 

0  42  40.93 

34979 

5  30  32.3 

16.666 

3 

23    6  40.64 

34320 

7  21  47.3 

16.781 

3 

0  44  46.92 

3.1018 

5  47  11.3 

16443 

4 

23     8  41.95 

3.0316 

7    6    2.0 

16.779 

4 

0  46  53.14 

3.1068 

6     3  49.5 

16.638 

5 

23  10  43.22 

34310 

6  50  13.8 

16496 

5 

0  48  59.61 

3.1099 

6  20  26.7 

16411 

6 

23  12  44.47 

34307 

6  34  22.9 

16479 

6 

0  51     6.33 

3.1141 

6  37    2.8 

16498 

7 

23  14  45.70 

34906 

6  18  29.2 

16417 

7 

0  53  13.30 

2,1186 

6  53  37.8 

16.673 

8 

23  16  46.93 

34306 

6    2  32.9 

16460 

8 

0  55  20.54 

3.1329 

7  10  11.6 

16.663 

9 

23  18  48.16 

34906 

5  46  34.0 

16.009 

9 

0  57  28.04 

3.1973 

7  26  44.1 

16430 

10 

23  20  49.39 

3.0906 

5  30  32.6 

16444 

10 

0  59  35.81 

3.1318 

7  43  15.2 

16406 

11 

23  22  50.62 

34906 

5  14  28.7 

16.084 

11 

1     1  43.86 

3.1365 

7  59  44.7 

16478 

12 

23  24  51.85 

34908 

4  58  22.5 

16.193 

12 

1     3  52.19 

3.1413 

8  16  12.6 

16461 

13 

23  26  53.10 

34311 

4  42  14.0 

16.161 

13 

1     6    0.81 

3.1463 

8  32  38.8 

16433 

14 

23  28  54.38 

34316 

4  26    3.2 

16.198 

14 

1     8    9.73 

3.1613 

8  49    3.2 

16491 

15 

23  30  55.69 

34990 

4    9  50.3 

16.333 

15 

1  10  18.96 

3.1663 

9    5  25.7 

16468 

16 

23  32  57.03 

34996 

3  53  35.3 

16.267 

16 

1  12  28.49 

3.1614 

9  21  46.2 

16438 

17 

23  34  5&.40 

94981 

3  37  18.3 

16.999 

17 

1  14  38.33 

3.1666 

9  38    4.5 

16.366 

18 

23  36  59.80 

94988 

3  20  59.4 

16.331 

18 

1  16  48.49 

3.1730 

9  54  20.5 

16.347 

19 

23  39     1.26 

94947 

3    4  38.6 

16463 

19 

1  18  58.97 

3.1776 

10  10  34.2 

16.308 

20 

23  41     2.77 

94387 

2  48  16.0 

16.391 

20 

1  21     9.78 

3.1880 

10  26  45.5 

16.167 

21 

23  43    4.34 

94967 

2  31  51.7 

16.419 

21 

1  23  20.93 

3.1887 

10  42  54.2 

16.133 

22 

23  45    5.97 

94978 

2  15  25.7 

16446 

22 

1  25  32.42 

3.1944 

10  59    0.2 

16.078 

23 

23  47    7.67 

34990 

1  58  58.1 

16473 

23 

1  27  44.25 

3.3001 

11  15     3.5 

16431 

24 

23  49    9.45 

3.0804 

S.  1  42  29.1 

16.496 

24 

1  29  56.43 

3.3069 

N.U  31     3.9 

15.981 

100 


JUNE,    1857. 


IX. 


GREENWICH 

MEAN    TIME. 

THE  MOON'S    RIGHT 

A8CENSION  AND   DECLINATION. 

Hour. 

Right  ABoenikm. 

Diff. 
for  1  m. 

Declination. 

fori  m. 

Boor. 

Right  AMeufon. 

Diff. 
(brim. 

~~ 

INK. 
forlm. 

WEDNESDAY  17. 

FRIDAY 

19. 

h.    m.    a. 

f. 

o       l       j 

N 

h.    m.    8. 

f. 

O        1        J» 

n 

0 

1  29  56.43 

9.9099 

N.ll  31    3.9 

16481 

0 

3  23  53.77 

94674 

N.22  43  49.0 

11.969 

1 

1  32    8.96 

2.3119 

11  47     1.3 

16431 

1 

3  26  27.45 

94661 

22  54  59.0 

11460   | 

2 

1  34  21.86 

34181 

12    2  55.6 

15477 

2 

3  29     1.58 

94797 

23    5  59.8 

1048*  | 

3 

1  36  35.13 

3.3343 

12  18  46.6 

15432 

3 

3  31  36.17 

94808 

23  16  51.4 

10.781 

4 

1  38  48.77 

2.3804 

12  34  34.3 

16.766 

4 

3  34  11.22 

94879 

23  27  33.6 

10494   [ 

5 

1  41     2.78 

3.3360 

12  50  18.6 

15.709 

5 

3  36  46.72 

94968 

23  38    6.3 

10469   ' 

6 

1  43  17.17 

3.3430 

13     5  59.4 

15449 

6 

3  39  22.65 

94096 

23  48  29.4 

10404    | 

7 

1  45  31.94 

3.3496 

13  21  36.5 

16466 

7 

3  41  59.02 

9.6099 

23  58  42.8 

10.141 

8 

1  47  47.11 

3.3561 

13  37    9.8 

16.621 

8 

3  44  35.84 

94172 

24     8  46.3 

9476   , 

9 

1  50    2.67 

2.3637 

13  52  39.1 

16.466 

9 

3  47  13.09 

24344 

24  18  39.8 

9408   | 

10 

1  52  18.63 

3.3694 

14    8    4.4 

16.387 

10 

3  49  50.77 

94814 

24  28  23.3 

0489  ' 

11 

1  54  34.99 

3.3763 

14  23  25.5 

15417 

11 

3  52  28.86 

94888 

24  37  56.5 

9*468  ) 

12 

1  56  51.77 

3.3631 

14  38  42.4 

15.346 

12 

3  55    7.36 

94469 

24  47  19.4 

9.996  , 

13 

1  69    8.96 

3.3900 

14  53  54.9 

16.170 

13 

3  57  46.28 

94690 

24  56  31.9 

9.130  i 

14 

2     1  26.57 

34989 

15    9    2.9 

15494 

14 

4    0  25.60 

94687 

25    5  33.8 

8448  1 

15 

2    3  44.59 

34089 

15  24    6.2 

16.016 

15 

4    3    6.32 

94663 

25  14  25.0 

8-764  1 

16 

2    6    3.03 

2.3110 

15  39    4.8 

14436 

16 

4    5  45.43 

94718 

25  23    5.5 

8484 

17 

2    8  21.91 

24183 

15  53  58.5 

14464 

17 

4    8  25.93 

94781 

25  31  35.1 

8402 

18 

2  10  41.22 

04394 

16    8  47.3 

14.770 

18 

4  11    6.80 

94848 

25  39  53.8 

8.919 

19 

2  13    0.96 

343*7 

16  23  31.0 

14483 

19 

4  13  48.04 

94908 

25  48     1.4 

8483 

90 

2  15  21.15 

3.3401 

16  38    9.3 

14493 

20 

4  16  29.64 

94962 

25  55  57.8 

7446 

21 

2  17  41.78 

34476 

16  52  42.2 

14.603 

21 

4  19  11.59 

9.7090 

26    3  43.0 

7468 

22 

2  20    2.86 

94650 

17    7    9.6 

14410 

22 

4  21  53.88 

9.7077 

26  11  16.8 

7468 

23 

2  22  24.38 
THU 

34036 

RSDA 

N.17  21  31.5 
Y    18. 

14416 

23 

4  24  36.51 
SAT 

2.7133 

QRDA 

N.26  18  39.1 
Y  20. 

7.976 

0 

2  24  46.35 

34700 

N.17  35  47.6 

14.319 

0 

4  27  19.47 

9.7187 

N.26  25  49.9 

7489 

I 

2  27    8.78 

24777 

17  49  57.8 

14.130 

1 

4  30    2.75 

9.7988 

26  32  49.0 

6487 

9 

2  29  31.67 

3.8854 

18    4    2.0 

14.018 

2 

4  32  46.33 

9.7268 

26  39  36.4 

6.691 

3 

2  31  55.02 

34930 

18  18    0.0 

18414 

3 

4  35  30.21 

9.7887 

26  46  12.0 

6.494 

4 

2  34  18.83 

3.4007 

18  31  51.7 

13.808 

4 

4  38  14.38 

9.7886 

26  52  35.7 

6J996 

5 

2  36  43.10 

3.4084 

18  45  37.0 

13.701 

5 

4  40  58.82 

9.7480 

26  58  47.5 

6.098 

6 

2  39    7.84 

3.4162 

18  59  15.9 

13.693 

6 

4  43  43.53 

9.7474 

27    4  47.2 

6494 

7 

2  41  33.04 

3.4340 

19  12  48.1 

13.480 

7 

4  46  28.50 

9.7616 

27  10  34.8 

6491 

8 

2  43  58.72 

9.4319 

19  26  13.5 

13466 

8 

4  49  13.71 

9.7664 

27  16  10.2 

6.488 

9 

2  46  24.87 

3.4398 

19  39  31.9 

13.348 

9 

4  51  59.14 

9.7691 

27  21  33.4 

6.284 

10 

2  48  51.49 

3.4476 

19  52  43.3 

13.130 

10 

4  54  44.80 

9.7698 

27  26  44.3 

6478 

11 

2  51  18.58 

3.4554 

20    5  47.5 

13.009 

11 

4  57  30.68 

9.7688 

27  31  42.8 

4471 

12 

2  53  46.14 

3.4633 

20  18  44.4 

1-2485 

12 

5    0  16.75 

9.7694 

27  36  28.9 

4494 

13 

2  56  14.18 

2.4712 

20  31  33.8 

13.760 

13 

5    3    3.01 

9.7724 

27  41     2.5 

4.466 

14 

2  58  42.69 

3.4791 

20  44  15.7 

13434 

14 

5    5  49.44 

9.7769 

27  45  23.6 

4.947 

15 

3     1  11.67 

3.4870 

20  56  49.9 

12.605 

15 

5     8  36.03 

9.7778 

27  49  32.1 

4487 

16 

3    3  41.13 

2.4949 

21     9  16.3 

12472 

16 

5  11  22.77 

9.7802 

27  53  28.0 

8496 

17 

3    6  11.06 

3.6028 

21  21  34.6 

12437 

17 

5  14    9.65 

2.7823 

27  57  11.2 

8414 

18 

3    8  41.47 

3.6107 

21  33  44.8 

12.101 

18 

5  16  56.64 

9.7841 

28    0  41.7 

8409 

19 

3  11  12.35 

34186 

21  45  46.8 

11464 

19 

5  19  43.74 

9.7868 

28    3  59.5 

8.190 

20 

3  13  43.70 

9.6364 

21  57  40.5 

11424 

20 

5  22  30.94 

9-7874 

28    7    4.6 

9478 

21 

3  16  15.52 

9.6343 

22    9  25.7 

11481 

21 

5  25  18.23 

3.7887 

28    9  56.8 

9.764 

22 

3  18  47.81 

2.6420 

22  21     2.2 

11.686 

22 

5  28    5.59 

2.7897 

28  12  36.2 

9660 

23 

3  21  20.56 

9.6497 

22  32  30.0 

11.890 

23 

5  30  52.99 

2.7904 

28  15    2.8 

9.886 

24 

3  23  53.77 

24674 

N.22  43  49.0 

11.242 

24 

5  33  40.43 

2.7910 

N28  17  16.6 

9.199 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Bight 


Diff. 
forlm. 


forlm, 


Hour.    Bight  Afotukm. 


Diff. 
forlm. 


Diff. 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


SUNDAY  21. 


TUESDAY  23. 


6  40 
6  43 
0  45 
0  48 
6  51 
6  53 
6  56 

6  59 

7  1 


m.    f. 

•. 

33  40.43 

2.7910 

36  27.90 

3.7914 

39  15.39 

3.7915 

42    2.88 

3.7913 

44  50.35 

9.7910 

47  37.80 

9.7905 

50  25.22 

3.7898 

53  12.58 

3.7887 

55  59.86 

3.7674 

58  47.06 

3.7869 

1  34.16 

3.7843 

4  21.16 

3.78-28 

7    8.04 

3.7803 

9  54.78 

3.7777 

12  41.36 

0-7700 

15  27.78 

3.7733 

18  14.02 

3.7793 

21     0.08 

3.7609 

23  45.93 

3.7638 

26  31.56 

3.7586 

29  16.97 

3.7647 

32    2.13 

9.7505 

34  47.03 

3.7461 

37  31.67 

3.7416 

N.28  17 
28  19 
28  21 
28  22 
28  24 
28  25 
28  26 
28  26 
28  27 
28  27 
28  27 
28  27 
28  27 
28  26 
28  26 
28  25 
28  23 
28  22 
28  20 
28  19 
28  17 
28  14 
28  12 

N.28  9 


16.6 
17.5 

5.6 
40.8 

3.1 
12.6 

9.2 
52.9 
23.8 
41.9 
47.2 
39.7 
19.4 
46.4 

0.7 

2.4 
51.5 
28.0 
52.0 

3.5 

2.6 
49.4 
23.9 
46.1 


MONDAY  22. 


N28 
28 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 
26 
26 
26 
26 
26 
26 


16.03 

3.7869 

0.10 

3.7830 

43.87 

3.7969 

27.33 

3.7316 

10.47 

3.7161 

53.27 

0.7104 

35.72 

3.7045 

17.81 

3.6985 

59.54 

3.6934 

40.90 

34861 

21.87 

3.6795 

2.44 

3.6737 

42.60 

34659 

22.35 

341690 

1.68 

34519 

40.58 

34446 

19.04 

34873 

57.06 

3.6999 

34.63 

34334 

11.74 

34146 

48.38 

34066 

24.53 

3.5985 

0.20 

34905 

35.39 

34895 

10.10 

34743 

6  56.1 
3  54.0 
0  39.9 
57  13.9 
53  36.0 
49  46.3 
45  44.8 

41  31.7 
37  7.1 
32  31.0 
27  43.5 
22  44.8 
17  35.0 
12  14.0 

6  42.0 

0  59.2 
55  5.6 
49  1.3 

42  46.4 
36  21.1 
29  45.4 
22  59.5 
16  3.5 

8  57.4 

1  41.9 


9.133 
1.908 
1494 
1.479 
1.366 
1460 
0485 
0431 
0.408 
0.195 
0.019 
0.383 


0467 
1477 
1.387 
1496 
1.704 
1411 
8.117 
3433 
3437 
3.781 


8.134 
8484 
8483 
3.780 
8437 
4.139 
4414 
4408 
4497 
4485 
5471 
5.356 


6.608 
6463 
6.160 
6485 
6409 
6.680 
6.849 
7417 
7.184 
7448 


8  14 
8  16 
8  19 
8  21 
8  24 
8  26 
8  29 
8  31 
8  33 
8  36 
8  38 
8  41 


B. 

8. 

10.10 

3.6748 

44.31 

34659 

18.01 

34674 

51.20 

34489 

23.88 

8,6404 

56.05 

94817 

27.69 

34380 

58.81 

34143 

29.40 

34055 

59.47 

3.4967 

29.01 

3.4877 

58.00 

3.4787 

26.45 

3.4687 

54.36 

34607 

21.74 

34517 

48.57 

34696 

14.85 

9.4884 

40.58 

34348 

5.77 

3.4163 

30.41 

34081 

54.50 

34969 

18.04 

34878 

41.03 

34787 

3.48 

34696 

N.26  1 
25  54 
25  46 
25  38 
25  31 
25  22 
25  14 
25  6 
34  57 
24  49 
24  40 
24  31 
24  22 
24  13 
24  3 
23  54 
23  44 
23  34 
23  24 
23  14 
23  4 
22  54 
22  44 

N.22  33 


41.4 
15.7 
40.3 
55.3 

0.9 
57.2 
44.3 
22.3 
51.4 
11.6 
23.1 
26.0 
20.4 

6.4 
44.2 
14.0 
35.8 
49.7 
55.9 
54.5 
45.5 
29.2 

5.6 
34.8 


WEDNESDAY  24. 


0 

8  43 

1 

8  45 

2 

8  48 

3 

8  50 

4 

8  52 

5 

8  55 

6 

8  57 

7 

8  59 

8 

9    2 

9 

9    4 

10 

9    6 

11 

9    8 

12 

9  11 

13 

9  13 

14 

9  15 

15 

9  17 

16 

9  20 

17 

9  22 

18 

9  24 

19 

9  26 

20 

9  28 

21 

9  31 

22 

9  33 

23 

9  35 

24 

9  37 

25.38 

34604 

46.73 

34613 

7.54 

34439 

27.80 

94889 

47.52 

94343 

6.70 

34151 

25.33 

34061 

43.42 

34971 

0.98 

3.3883 

18.01 

3.3798 

34.50 

34704 

50.46 

3.3816 

5.89 

9.3598 

20.80 

9.9441 

35.19 

94855 

49.06 

9.9968 

2.41 

3.3163 

15.25 

3.3097 

27.58 

3.9013 

39.41 

3.1939 

50.73 

3.1845 

1.55 

3.1769 

11.88 

3.1681 

21.72 

3.1599 

31.07 

3.1618 

N42  22  57.1 

22  12  12.5 

22     1  21.1 

21  50  23.0 

21  39  18.4 

21  28    7.4 

21  16  50.2 

21     5  26.8 

20  53  57.2 

20  42  21.7 

20  30  40.4 

20  18  53.3 

20    7    0.6 

19  55    2.4 

19  42  58.8 

19  30  50.0 

19  18  36.0 

19    6  17.0 

18  53  53.0 

18  41  24.2 

18  28  50.6 

18  16  12.3 

18    3  29.5 

17  50  42.3 

N.17  37  50.8 

7448 
7.509 
7.670 
7439 
7485 
8.189 
8.991 
8441 
8489 
8.785 
8480 
9433 
9.163 
9401 
9487 
9470 
9.709 
9483 
9460 
10487 
10.911 
10438 


10471 


10400 
10413 
11493 
11.180 
11485 
11438 
11441 
11449 
11440 
11.787 
11439 
11494 
19-016 
19.104 
19.190 
19.976 
19458 
19440 
19.590 
19499 
19.676 
19.750 
19.899 
19493 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  A8GENSI0N  AND  DECLINATION. 

Hoar. 

Bight  Atoension. 

Dift 
forlm. 

DwlnftttVm. 

DUE. 
forlm. 

Boar. 

Bight  Amnsion. 

Dill, 
forlm. 

IhmHmttrm 

I 
DHL     | 

tela. 

THURSDAY  25. 

SATURDAY  27. 

h.   m.    8. 

•. 

o      i      n 

f 

h.    m.    t. 

t. 

O        1        If 

• 

0 

9  37  31.07 

9.1618 

N.17  37  50.8 

19493 

0 

11  13    3.93 

14094 

N.  6  34  54.3 

14464 

1 

9  39  39.94 

2.1439 

17  34  55.1 

19463 

1 

11  14  54.56 

14585 

6  10  14.7 

14483   1 

8 

9  41  48.34 

2.1360 

17  11  55.3 

13489 

3 

11  16  45.95 

14547 

5  55  34.7 

14471    ! 

3 

9  43  56.36 

3.1981 

16  58  51.3 

13498 

3 

11  18  37.13 

14510 

5  40  54.8 

14-678  | 

4 

9  46    3.71 

2.1903 

16  45  43.5 

19.163 

4 

11  30  38.07 

14474 

5  36  13.3 

14483   1 

5 

9  48  10.70 

3.1196 

16  33  31.8 

13490 

5 

11  33  18.81 

14440 

5  11  33.3 

14487   1 

6 

9  50  17.33 

9.1060 

16  19  16.4 

18488 

6 

11  34    9.35 

14406 

4  56  50.9 

14461    1 

7 

9  53  33.30 

94974 

16    5  57.3 

18.348 

7 

11  35  59.69 

1.8373 

4  43    9.3 

14499 

8 

9  54  38.93 

9.0000 

15  53  34.7 

13406 

8 

11  37  49.83 

14349 

4  37  87.5 

14497 

9 

9  56  34.10 

94626 

15  39    8.7 

13489 

9 

11  39  39.79 

14311 

4  13  45.7 

14.698 

10 

9  58  38.84 

34768 

15  35  39.3 

18417 

10 

11  31  39.56 

14981 

3  58    3.8 

14.098 

11 

10    0  43.14 

94080 

15  13    6.6 

18.571 

11 

11  33  19.16 

14959 

3  43  31.9 

14498 

IS 

10    3  47.00 

94608 

14  58  30.8 

13.093 

13 

11  35    8.58 

14993 

3  38  40.0 

14.697 

13 

10    4  50.44 

94638 

14  44  51.9 

13.674 

13 

11  36  57.83 

14195 

3  13  58.3 

14.095 

14 

10    6  53.46 

94468 

14  31     9.9 

13.794 

14 

11  38  46.93 

14168 

3  59  16.6 

14.099 

15 

10    8  56.06 

94880 

14  17  35.0 

13.773 

15 

11  40  35.85 

14149 

3  44  35.3 

14488 

16 

10  10  58.35 

948S1 

14    3  37.3 

13419 

16 

11  43  34.63 

14117 

3  39  54.0 

14484 

17 

10  13    0.03 

94963 

13  49  46.8 

13484 

17 

11  44  13.36 

1.8093 

3  15  13.1 

14479 

18 

10  15     1.41 

94198 

13  35  53.7 

13407 

18 

11  46     1.75 

14070 

3    0  33.6 

1447S 

19 

10  17    3.39 

94181 

13  31  58.0 

13.949 

19 

11  47  50.10 

14048 

1  45  53.4 

14.000 

30 

10  19    3.99 

94067 

13    7  59.8 

13.991 

30 

11  49  38.33 

14097 

1  31  13.7 

14456 

31 

10  31     3.30 

94008 

13  53  59.1 

14431 

31 

11  51  36.43 

14007 

1  16  33.5 

14449 

S3 

10  33    3.03 

14940 

13  39  50.1 

14409 

33 

11  53  14.40 

1.7967 

1     1  54.8 

14440 

33 

10  35    3.48 
FB 

14878 

IDAY 

N.13  35  50.8 
26. 

14.106 

33 

11  55    3.36 

su 

1.7968 

NDAY 

N.  0  47  16.7 
28. 

14480 

0 

10  37     1.56 

14817 

N.1S  11  43.4 

14.141 

0 

11  56  50.01 

1.7949 

.N  0  33  39.3 

14419 

1 

10  39    0.38 

1.9767 

11  57  33.9 

14.176 

1 

11  58  37.65 

1.7939 

0  18    3.4 

14.008 

3 

10  30  58.64 

14698 

11  43  33.3 

14410 

8 

13    0  35.30 

1.7916 

N.  0    3  36.3 

14490 

3 

10  33  66.65 

14639 

11  39    8.7 

14.943 

3 

13    3  13.65 

1.7901 

S.  0  11     9.1 

14463 

4 

10  34  54.31 

14681 

11  14  53.3 

14.973 

4 

13    4     0.01 

1.7886 

0  35  43.7 

14470 

5 

10  36  51.63 

1.9696 

11     0  36.0 

14401 

5 

13    5  47.39 

1.7873 

0  40  17.5 

14460 

6 

10  38  48.61 

14470 

10  46  17.1 

14499 

6 

13    7  34.49 

1.7860 

0  54  50.4 

14440 

7 

10  40  45.36 

14416 

10  31  56.5 

14467 

7 

13    9  31.61 

1.7848 

1     9  33.3 

14494 

8 

10  43  41.58 

1.9861 

10  17  34.3 

14484 

8 

13  11     8.66 

1.7837 

1  83  53.3 

14406 

9 

10  44  37.59 

1.9808 

10    3  10.4 

14.410 

9 

13  13  55.65 

1.7897 

1  38  33.3 

14491 

10 

10  46  33.38 

1.9*66 

9  48  45.1 

14.434 

10 

13  14  43.58 

1.7817 

1  53  53.3 

14473 

11 

10  48  38.66 

14905 

9  34  18.4 

14.466 

11 

13  16  39.45 

1.7808 

3    7  30.0 

14.456 

13 

10  50  33.74 

14166 

9  19  50.5 

14.477 

13 

13  18  16.37 

1.7799 

3  31  46.8 

14437 

13 

10  53  18.53 

14106 

9    5  31.3 

14.498 

13 

13  30    3.04 

1.7799 

3  36  13,4 

14417 

14 

10  54  13.00 

1.9066 

8  50  50.8 

14.617 

14 

13  31  49.78 

1.7787 

3  50  36.8 

14495 

15 

10  56    7.30 

14008 

8  36  19.3 

14436 

15 

13  33  36.49 

1.7789 

3    4  59.8 
3  19  31.5 

14473   | 

16 

10  58     1.11 

1.8961 

8  31  46.5 

14.659 

16 

13  35  33.17 

1.7777 

14451    | 

17 

10  59  54.74 

14915 

8    7  13.9 

14.669 

17 

13  37    9.83 

1.7778 

3  33  41.9 

14499   1 

18 

11     1  48.11 

14672 

7  53  38.3 

14465 

18 

13  38  56.45 

1.7771 

3  48     1.0 

14406 

19 

11     3  41.31 

14897 

7  38    3.8 

14499 

19 

13  30  43.07 

1.7769 

4    3  18.7 

14.389 

30 

11     5  34.05 

14786 

7  33  36.5 

14419 

30 

13  33  39.67 

1.7707 

4  16  34.8 

14.956 

31 

11     7  36.64 

14744 

7    8  49.4 

14494 

31 

13  34  16.37 

1.7767 

4  30  49.4 

14.930 

33 

11     9  18.98 

14703 

6  54  11.6 

14.635 

33 

13  36     3.87 

1.7767 

4  45    3.5 

14.905 

33 

11  11  11.07 

14663 

6  39  33.3 

14.645 

33 

13  37  49.47 

1.7767 

4  59  14.1 

14.179 

34 

11  13    3.93 

14694 

N.  6  34  54.3 

14454 

34 

13  39  36.07 

1.7768 

S.  5  13  84.0 

14.159 
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GREENWICH    MEAN    TIME. 

THE  MOON'S   BIGHT  ASCENSION  AND   DECLINATION. 

Hour. 

Right  Aaeenskm. 

Dtff. 
for  1  m. 

Declination. 

DHL 
for  1  m. 

Soar. 

Bight  Afloanikm. 

DHL 
for  1  in. 

Deattnatfan. 

DnT 
forlm. 

MONDAY  29. 

TUESDAY  80. 

h.    m.    s. 

s. 

O         I        H 

N 

h.    m.    s. 

t. 

O       f        u 

» 

0 

12  39  36.07 

1.7108 

S.  5  13  24.0 

14.163 

0 

13  22  29.33 

14948 

S.10  43  33.5 

18.397 

1 

12  41  22.69 

1.7T71 

5  27  32.2 

14.134 

1 

13  24  17.65 

1.8083 

10  56  50.0 

13.363 

9 

12  43    9.33 

1.7775 

5  41  38.8 

14.096 

2 

13  26    6.09 

1.8084 

11  10    3.9 

13.309 

3 

12  44  55.99 

1.7780 

5  55  43.7 

14.067 

3 

13  27  54.66 

1.8106 

11  23  15.1 

13.163 

4 

12  46  42.68 

1.7785 

6     9  46.8 

14.036 

4 

13  29  43.36 

14130 

11  36  23.5 

18.117 

5 

12  48  29.40 

1.7791 

6  23  48.0 

14.005 

5 

13  31  32.21 

1.8164 

11  49  29.1 

18470 

6 

12  50  16.17 

1.7798 

6  37  47.4 

13.974 

6 

13  33  21.20 

14178 

12    2  31.9 

13433 

§ 

12  52    2.98 

1.7805 

6  51  44.9 

13.943 

7 

13  35  10.34 

14303 

12  15  31.8 

13474 

8 

12  53  49.83 

1.7812 

7    5  40.5 

13.909 

8 

13  36  59.62 

14337 

12  28  28.8 

13436 

9 

12  55  36.72 

1.7890 

7  19  34.0 

18.876 

9 

13  38  49.06 

14363 

12  41  22.9 

13477 

10 

12  57  23.67 

1.7880 

7  33  25.5 

13.842 

10 

13  40  38.66 

14380 

12  54  14.0 

13437 

11 

12  59  10.-68 

1.7841 

7  47  15.0 

13.808 

11 

13  42  28.42 

14808 

13    7    2.1 

13.775 

12 

13    0  57.76 

1.7858 

8     1     2.5 

13.773 

12 

13  44  18.35 

14386 

13  19  47.0 

13.733 

13 

13    2  44.91 

1.7861 

8  14  47.8 

13.737 

13 

13  46    8.45 

14364 

13  32  28.8 

13.671 

14 

13    4  32.13 

1.7876 

8  28  30.9 

13.700 

14 

13  47  58.72 

1.8393 

13  45    7.5 

13418 

15 

13    6  19.42 

1.7889 

8  42  11.8 

18.668 

15 

13  49  49.17 

14433 

13  57  42.9 

13464 

16 

13    8    6.80 

1.7904 

8  55  50.5 

13.635 

16 

13  51  39.80 

14454 

14  10  15.1 

13409 

17 

13    9  54.27 

1.7930 

9    9  26.8 

18.586 

17 

13  53  30.62 

14486 

14  22  44.0 

12-453 

18 

13  11  41.83 

1.7935 

9  23     0.8 

13.647 

18 

13  55  21.63 

14619 

14  35    9.5 

13.897 

19 

13  13  29.48 

1.7950 

9  36  32.5 

13.507 

19 

13  57  12.84 

14551 

14  47  31.7 

13441 

20 

13  15  17.23 

1.7967 

9  50     1.7 

13.466 

20 

13  59    4.24 

14584 

14  59  50.4 

13.383 

21 

13  17    5.09 

1.7985 

10    3  28.4 

13.435 

21 

14    0  55.84 

14618 

15  12    5.6 

13.334 

22 

13  18  53.05 

1.8003 

10  16  52.7 

18488 

22 

14    2  47.65 

14653 

15  24  17.3 

13.164 

23 

13  20  41.13 

1.8028 

10  30  14.4 

13.840 

23 

14    4  39.67 

14687 

15  36  25.4 

13*104 

24 

13  22  29.33 

14048 

S.10  43  33.5 

13.297 

24 

14    6  31.89 

14733 

S.15  48  29.8 

13448 

PHASE 

S  OF  TB 

[E  MOON. 

Day. 

h.    m. 

O  Full  Moon,     . 

...      7 

5  22.8 

C  Last  Quarter, 
0  New  Moon,    . 

...     14 

19  10.3 

...     21 

10     3.6 

J)  First  Quarter 

...    28 

16  20.0 

(T    AnnorAA. 

Da 

I    22.8 

c  J 

*erigee,     •     • 

....     1 

9     13.8 

- 
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XIII. 


GREENWICH  MEAN 

TIME. 

i 

1 

LUNAB  DI8TANCE8. 

r 

Star's  Nam* 

P.L. 

P.L. 

P.L. 

! 
p.i*.  1 

and 

Noon. 

of 

m*. 

of 

VP». 

of 

DC* 

<*       t 

Position. 

nut 

Diff. 

DUt 

Diff.    . 

l 

Sun 

W. 

O        I        JJ 

111  54    9 

8886 

O        1       U 

113  16  41 

8888 

O       1       » 

114  39     5 

8401 

O        1        H 

116     1  20 

8406)   ; 

Saturn 

w. 

79  47  43 

8088 

81  16  31 

8076 

82  45  11 

8082 

84  13  43 

8088    | 

Pollux 

w. 

71  39  11 

8008 

73    9  13 

8016 

74  39    6 

8093 

76    8  50 

8098    , 

Regulus 

w. 

34  56    7 

8018 

36  35  56 

8096 

37  55  37 

8031 

39  25  11 

3037    . 

Antares 

E. 

65    5  98 

8007 

63  35  34 

8014 

62     5  28 

8091 

60  35  41 

S096    | 

a  Aquilae 

E. 

113  15  30 

8881 

113    3  33 

8977 

110  51  30 

3964 

109  39  15 

886S    | 

2 

Sun 

W. 

123  50  38 

8488 

134  13  10 

8446 

195  33  36 

3449 

126  54  57 

8464    | 

Saturn 

W. 

91  34  36 

8114 

93    3  39 

3118 

94  30  17 

3199 

95  58    0 

S124    | 

Pollux 

W. 

83  35  46 

80M 

85    4  51 

8068 

86  33  52 

8062 

88    2  48 

8086    | 

Regulus 

W. 

46  51  35 

8080 

48  30  34 

8084 

49  49  18 

8067 

51  18    8 

8089    | 

Antares 

E. 

53    8  30 

8063 

51  39  32 

8066 

50  10  19 

8060 

48  41  20 

S089   1 

a  Aquilee 

E. 

103  35  31 

8812 

103  32  33 

8906 

101     9    8 

8900 

99  55  48 

8898   | 

3 

Saturn 

W. 

103  15  47 

8186 

104  43  13 

3137 

106  10  38 

8138 

107  38     1 

3139   j 

Pollux 

W. 

95  96  41 

8074 

96  55  31 

8076 

98  24    0 

8077 

99  52  38 

8078   | 

Regulus 

W. 

58  41  36 

8078 

60  10  12 

8079 

61  38  47 

8080 

63    7  21 

8080 

Antares 

E. 

41  17  19 

8078 

39  48  29 

8074 

38  19  48 

8076 

36  51     8 

8075 

a  Aquile 

E. 

93  48  14 

8889 

92  34  36 

8881 

91  20  57 

8880 

90    7  17 

8881 

Fomalhaut 

E. 

121  49    0 

8388 

120  26  31 

8881 

119     3  53 

8373 

117  41     6 

8366 

4 

Saturn 

W. 

114  54  50 

8188 

116  22  13 

3138 

117  49  36 

3137 

119  17     1 

3136 

Pollux 

W. 

107  15  47 

807ft 

108  44  27 

8074 

110  13    8 

8072 

HI  41  52 

8070 

Regulus 

W. 

70  30  13 

8077 

71  58  51 

8076 

73  27  31 

8073 

74  56  13 

8079 

Spica 

W. 

16  36  56 

8074 

17  55  37 

8079 

19  24  21 

8071 

20  53    6 

8009 

Antares 

E. 

39  37  46 

8078 

27  59    3 

8071 

26  30  18 

8089 

25     1  31 

8067 

a  Aquilae 

E. 

83  59  15 

8881 

82  45  46 

8896 

81  33  31 

8900 

80  19     1 

8806 

Fomalhaut 

E. 

110  45    7 

8882 

109  21  33 

8896 

107  57  51 

8390 

106  34     3 

SS14 

5 

Pollux 

W. 

119    6  11 

8067 

120  35  13 

8064 

123    4  19 

8061 

123  33  29 

8047 

Regulus 

W. 

82  30  33 

8068 

83  49  23 

8066 

85  18  37 

8062 

86  47  36 

8047 

Spica 

W. 

38  17  36 

8066 

29  46  41 

8069 

31  15  50 

8047 

33  45    4 

8044 

a  Aquils 

E. 

74  13  56 

8844 

73     1  21 

8956 

71  48  57 

8967 

70  36  45 

8980 

Fomalhaut 

E. 

99  33  38 

8988 

98    9    3 

8983 

96  44  32 

8978 

95  19  55 

8973 

a  Pegasi 

E. 

120  43  53 

8488 

119  22  18 

8494 

118    0  29 

8411 

116  38  35 

8897 

6 

Regulus 

W. 

94  14  35 

8096 

95  44  15 

8099 

97  14     1 

8017 

98  43  53 

8019 

Spica 

W. 

40  13  35 

8099 

41  42  10 

8018 

43  12     1 

8013 

44  41  58 

8008 

a  Aquile 

E. 

64  39  39 

4069 

63  28  57 

4091 

62  18  47 

4116 

61     9     1 

4144 

Fomalhaut 

E. 

88  15  30 

8961 

86  50  21 

3947 

85  25    7 

8943 

83  59  49 

8940 

a  Pegasi 

E. 

109  44  38 

8389 

108  21     2 

8399 

106  57  24 

8319 

105  33  34 

8809 

7 

Regulus 

W. 

106  14  51 

9984 

107  45  24 

9978 

109  16    4 

9978 

110  46  51 

9987 

Spica 

W. 

53  13  19 

9980 

53  43  57 

9974 

55  14  42 

9968 

56  45  35 

9989 

a  Aquilae 

E. 

55  37  38 

4896 

54  21     8 

4379 

53  15  21 

4492 

53  10  30 

4479 

Fomalhaut 

E. 

76  53  18 

8994 

75  26  37 

3921 

74    0  63 

8919 

73  35    6 

8917 

a  Pegasi 

E. 

98  31  46 

8966 

97    6  54 

8268 

95  41  53 

8261 

94  16  44 

8943 

8 

Regulus 

W. 

118  33  43 

9986 

119  54  17 

9928 

121  36     0 

9991 

133  57  53 

9916 

Spica 

W. 

64  31  56 

9930 

65  53  37 

9923 

67  85  37 

9916 

68  57  35 

9909 

Antares 

W. 

18  37  34 

9980 

19  59  15 

9923 

31  31     5 

9916 

S3    3    3 

9909 

Fomalhaut 

E. 

65  35  48 

8914 

63  59  55 

3214 

63  34     3 

8916 

61     8  13 

8918 

a  Pegasi 

E. 

87    8  54 

3910 

85  42  57 

8904 

84  16  53 

8199 

83  50  43 

8196 

Jupiter 
a  Arietis 

E. 

138  45    6 

3018 

127  15  26 

8011 

135  45  27 

8004 

124  15  19 

9998 

E. 

139  35  51 

9988 

128    5  23 

9978 

126  34  43 

9969 

125    3  51 

9961 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Sun 

Saturn 

Pollux 

Regulus 

Antares 

a  Aquilae 

Sun 

Saturn 

Pollux 

Regulus 

Antares 

a  Aquilae 

Saturn 
Pollux 
Regulus 
Antares 
a  Aquilae 


W. 
W. 

w. 
w. 

E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 


Fomalhant   E. 


Saturn 

Pollux 

Regulus 

Spica 

Antares 

a  Aquilae      E. 

Fomalhaut   E. 


Pollux 
Regulus 
Spica 
a  Aquilae 
Fomalhant   E. 
a  Pegasi       E. 


W. 

w. 
w. 

E. 


Regulus  W. 

Spica  W. 

a  Aquilae  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Regulus  W. 

Spica  W. 

a  Aquilae  E. 

Fomalhaut  E. 

a  Pegasi  E. 


W. 
W. 

w. 


Regulus 
Spica 
Antares 
Fomalhant  E. 
a  Pegasi  E. 
Jupiter  E. 
a  Arietis       E. 


Midnight. 


117  23  36 
85  42  7 
77  38  27 
40  54  38 
59  6  1 

108  26  49 

128  16  13 

97  25  40 
89  31  41 
52  46  55 
47  12  24 

98  42  24 

109  5  23 
101  21  15 

64  35  55 

35  22  28 

88  53  38 

116  18  10 

120  44  28 

113  10  38 

76  24  57 

22  21  54 

23  32  41 
79  5  46 

105  10  8 

125  2  43 
88  16  50 
34  14  22 

69  24  46 
93  55  12 

115  16  5 

100  13  51 
46  12  1 
59  59  42 
82  34  27 

104  9  33 

112  17  45 

58  16  35 
51  6  9 
71  9  17 
92  51  26 

124  29  52 

70  29  32 

24  35  10 

59  42  25 
81  24  28 

122  44  51 

123  32  49 

14 


P.L. 
of 
Dill 


1416 
3094 
8084 
8042 
8088 
8948 

8457 
81*8 
8066 
8071 
8086 
88*1 

8180 
8078 
8081 
8076 
8803 
8808 

8183 
8009 
8070 
8087 
8085 
8013 
8800 


8043 
8040 
8806 
8989 
8884 

8006 

8008 
4176 
8336 
8800 

3961 


8315 
8388 


3903 
8333 
8189 
3988 

3951 


XVb. 


118  45  24 
87  10  24 
79  7  56 
42  23  59 

57  36  29 
107  14  13 

129  37  25 
98  53  16 

91  0  30 
54  15  40 
45  43  32 
97  28  56 

110  32  45 

102  49  52 
66  4  28 
33  53  49 
87  40  0 

114  55  6 

122  11  57 

114  39  26 

77  53  43 

23  50  44 

22  3  49 

77  52  38 

103  46  7 

126  32  2 
89  46  9 
35  43  45 

68  13  2 

92  30  24 
113  53  30 

101  43  56 
47  42  10 

58  50  52 
81  9  0 

102  45  22 

113  48  47 

59  47  43 
50  2  51 

69  43  26 
91  26  0 

126  2  1 
72  I  48 
26  7  26 
58  16  40 
79  58  6 

121  14  23 

122  1  35 


P.L. 

of 

DUf. 


8433 
8100 
8040 
8047 
8038 


8483 
8180 
8070 
8074 
8088 


3140 
8078 
8080 
8076 

8851 

8133 
8086 

3087 
3084 
8083 
8918 
8804 

8039 
8040 
8036 

4011 
8965 
8879 

8001 
3997 
4307 
8333 

3391 

3954 
3950 
4807 
8314 
8339 

3901 


8336 
8186 
3981 
3943 


xvm*. 


120  7  16 
88  38  34 
80  37  19 

43  53  13 

56  7  3 
106  1  27 

130  58  32 

100  20  49 
92  29  16 
55  44  21 

44  14  43 
96  15  24 

112  0  6 
104  18  29 

67  33  2 
32  25  9 
86  26  23 

113  31  54 

123  39  27 
116  8  18 
79  22  33 
25  19  38 
20  34  54 
76  39  36 

102  22  0 

128  1 
91  15  32 
37  13  13 
67  1  33 
91  5  31 

112  30  42 

103  14  8 
49  12  26 

57  42  33 
79  43  30 

101  21  0 


115 
61 
49 
68 
90 


19  58 
18  59 

0  32 
17  33 

0  25 


127  34  19 

73  34  13 

27  39  52 

56  51  0 

78  31  39 

119  43  46 

120  30  10 


P.L. 
of 
Mff. 


8439 
8105 
8046 
8063 
8048 
8036 

8485 
8133 
8073 
8077 


8180 
8077 
8070 
8074 
8884 
8346 

3131 
8083 
8085 

3081 
8080 
3936 
8399 

8035 
3035 
3083 
4098 
8380 


3996 
3993 
4343 
8330 
338-2 

3947 
3943 
4883 
3314 


9894 
3887 
3887 
8339 
3181 
3973 
3934 


XXP*. 


121  29  0 
90  6  38 
82  6  35 
45  22  22 

54  37  44 

104  48  33 

132  19  35 
101  48  19 
93  58  0 
57  12  59 
42  45  57 
95  1  50 

113  27  28 

105  47  7 
69  1  37 
30  56  28 
85  12  47 

112  8  34 

125  6  59 

117  37  13 
80  51  26 
26  48  35 
19  5  55 
75  26  42 

100  57  47 

129  30  55 
92  45  1 
38  42  46 

65  50  21 
89  40  33 

111  7  41 

104  44  26 
50  42  49 
56  34  47 
78  17  56 
99  56  28 

116  51  17 
62  50  23 
47  59  17 

66  51  40 
88  34  43 

129  6  46 
75  6  48 
29  12  27 

55  25  25 
77  5  7 

118  12  59 
118  58  34 


P.L. 
of 
DHL 


3110 
8060 
8068 

8047 
8918 

8487 
8184 
8074 
8078 
8071 
8884 

8189 
8075 
8078 
8078 


3139 
8080 
8081 


8988 

8394 

8031 
8081 
8037 


3990 
3988 


8374 

3943 
2936 
4783 
8314 
8317 


8178 
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GREENWICH    MEAN    TIME. 

LUNAR  DISTANCES. 

3* 

Star's  Name 

P.  L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

np». 

Of 

Vlh. 

of 

IX*- 

of 

Position 

Diff. 

Diff. 

Diff. 

Diff. 

8 

Venus 

E. 

O        1        II 

135  39  37 

8080 

O        1        tf 

134  10  37 

8069 

O        1        II 

132  41  29 

8046 

O         1        N 

131  12  12 

«» 

9 

Spica 

W. 

76  39  32 

9878 

78  12  25 

9866 

79  45  28 

9868 

81  18  41 

9849 

An  tares 

W. 

30  45  11 

3873 

32  18     5 

2885 

33  51     9 

9857 

35  24  23 

9860 

Fomalhaut 

E. 

53  59  57 

8942 

52  34  38 

8950 

51     9  28 

8-259 

49  44  29 

8970 

a  Pegasi 

E. 

75  38  31 

8173 

74  11  50 

8171 

72  45     6 

3168 

71   18  19 

8166 

Jupiter 

E. 

1 16  42     2 

9957 

115  10  55 

9949 

113  39  38 

9941 

112    8  11 

9988 

a  Arietis 

E. 

117  26  47 

9916 

115  54  49 

9907 

114  22  39 

9898 

112  50  18 

9889 

Venus 

E. 

123  43  43 

8006 

122  13  36 

9997 

120  43  20 

9990 

119  12  55 

3984 

10 

Spica 

W. 

89    7  22 

9810 

90  41  37 

9801 

92  16     4 

9799 

93  50  42 

3784 

Aotares 

W. 

43  13     2 

9809 

44  47  18 

9801 

46  21  45 

9799 

47  56  23 

3784 

Fomalhaut 

E. 

42  43  38 

8360 

41  20  36 

8888 

39  58    6 

8490 

38  36   12 

8466 

a  Pegasi 

E. 

64     3  58 

8164 

62  37     6 

8166 

61   10  16 

3168 

59  43  29 

3178 

Jupiter 
a  Arietis 

E. 

104  28  18 

9B9I 

102  55  47 

9882 

101  23     5 

9873 

99  50  12 

3864 

E. 

105     5  48 

9846 

103  32  20 

9887 

101  58  40 

9898 

100  24  49 

3819 

Venus 

E. 

111  38  40 

9948 

110    7  22 

9940 

108  35  54 

9939 

107     4  16 

3996 

11 

Spica 

W. 

101  46  44 

9789 

103  22  32 

9780 

104  58  32 

9790 

106  34  45 

3710 

Antares 

w. 

55  52  24 

9788 

57  28  13 

9729 

59     4  14 

9790 

60  40  27 

9711 

a  Pegasi 

E. 

52  31  11 

8909 

51     5  13 

89-21 

49  39  29 

8987 

48  14     4 

8968 

Jupiter 

E. 

92     2  51 

9818 

90  28  47 

9808 

88  54  30 

9799 

87  20     1 

3789 

a  Arietis 

E. 

92  32  35 

9773 

90  57  32 

9768 

89  22  16 

9754 

87  46  48 

9146 

Venus 

E. 

99  23  42 

9886 

97  51     5 

9877 

96  18  17 

9869 

94  45  18 

9861 

12 

Spica 

W. 

114  39    6 

9661 

116  16  38 

9660 

117  54  25 

9640 

119  32  26 

3899 

Antares 

w. 

68  44  49 

9660 

70  22  22 

9660 

72    0     9 

9640 

73  38  10 

3639 

a  Pegasi 

E. 

41  13     2 

8888 

39  50  32 

8430 

38  28  49 

8477 

37     7  59 

8689 

Jupiter 

E. 

79  24  20 

9789 

77  48  32 

9799 

76  12  30 

9719 

74  36  14 

9707 

a  Arietis 

E. 

79  46  19 

9696 

78    9  34 

9687 

76  32  36 

9676 

74  55  24 

3066 

Venus 

E. 

86  57  40 

9817 

85  23  34 

9808 

83  49  16 

9798 

82  14  46 

9788 

Sun 

E. 

124  35  44 

son 

123    5  52 

8004 

121  35  44 

9999 

120    5  21 

3980 

13 

Antares 

W. 

81  51  36 

9574 

83  31  27 

9669 

85  11  14 

9661 

86  51  16 

9640 

a  Aquile 

W. 

43     3  20 

4856 

44    2  10 

4707 

45     3     4 

4671 

46     5  54 

4446 

Jupiter 

E. 

66  31   16 

965-2 

64  53  32 

9640 

63  15  32 

9699 

61  37  17 

9618 

a  Arietis 

E. 

66  45  58 

9616 

65     7  24 

9604 

63  28  35 

9694 

61  49  32 

3684 

Venus 

E. 

74  19     9 

9741 

72  43  24 

9739 

71     7  26 

9791 

69  31  14 

9711 

Son 

E. 

112  29  37 

9918 

110  57  41 

9906 

109  25  29 

9898 

107  53     1 

9880 

14 

Antares 

W. 

95  15  32 

9480 

96  57  14 

9468 

98  39  12 

9466 

100  21  28 

9448 

a  Aquils 

W. 

51  45  44 

8961 

52  58  12 

8874 

54  11  58 

8808 

55  26  57 

8786 

Jupiter 
a  Arietis 

E. 

53  22    9 

9661 

51  42  20 

9549 

50     2  15 

9688 

48  21  54 

3636 

E. 

53  30  49 

9584 

51  50  2? 

95*5 

50     9  44 

3616 

48  28  52 

3806 

Venus 

E. 

61  26  55 

9661 

59  49  23 

9659 

58  11  38 

3641 

56  33  39 

3689 

Sun 

E. 

100    6  32 

9816 

98  32  24 

980-2 

96  57  59 

9788 

95  23  16 

3776 

15 

Antares 

W. 

108  57     8 

9889 

110  41     9 

9869 

112  25  28 

3867 

114  10     5 

3846 

a  Aquilae 

W. 

61  58  16 

8460 

63  19  25 

8416 

64  41  24 

8872 

66     4  12 

8888 

Fomalhaut 

w. 

31  56  11 

8808 

33  20  19 

8910 

34  46  16 

8197 

36  13  53 

8064 

Jupiter 
a  Arietis 

E. 

39  56  12 

9470 

38  14  17 

9460 

36  32    7 

3460 

34  49  43 

3440 

E. 

40     1  34 

9468 

38  19  36 

3463 

36  37  30 

3468 

34  55  18 

3466 

Venus 

E. 

48  20  28 

9666 

46  41  12 

9676 

45     1  44 

3808 

43  23    5 

3661 

Sun 

E. 

87  25  20 

9709 

85  48  52 

9696 

84  12    7 

3698 

82  35    4 

3069 

XVI. 
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*4 

Star's  Nm 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

Of 

XV*- 

Of 

XVIIIh. 

Of 

XXI*. 

of 

Position. 

Difr. 

Diff. 

Diff. 

Diff. 

O        1        if 

O       1       u 

O         /        (I 

O        1       II 

8 

Venus 

£. 

129  42  47 

8083 

128  13  14 

8035 

126  43  32 

8018 

125  13  42 

8011 

9 

Spica 

W. 

82  52    5 

3843 

84  25  39 

3884 

85  59  23 

3636 

87  33  17 

3818 

An  tares 

W. 

36  57  46 

2842 

38  31  20 

3834 

40    5    4 

3836 

41  38  58 

3818 

Fomalhaut 

E. 

48  19  43 

8388 

46  55  12 

8399 

45  30  59 

8817 

44     7    7 

8887 

a  Pegasi 

E. 

69  51  29 

8164 

68  24  37 

3163 

66  57  44 

8163 

65  30  51 

3163 

Jupiter 

E. 

110  36  34 

9914 

109     4  46 

3916 

107  32  48 

3908 

106     0  39 

3898 

a  Arieus 

E. 

111   17  47 

3881 

109  45    4 

3873 

108  12  10 

3864 

106  39     5 

3856 

Venus 

E. 

117  42  22 

2977 

116  11  40 

3969 

114  40  49 

3963 

113     9  49 

3956 

10 

Spica 

W. 

95  25  31 

3775 

97    0  32 

3766 

98  35  44 

9757 

100  11     8 

3748 

Aniares 

W. 

49  31  12 

3775 

51     6  12 

3768 

52  41  24 

3757 

54  16  48 

3748 

Fomalhaut 

E. 

37  14  59 

8498 

35  54  33 

8547 

34  35     1 

8604 

33  16  31 

8669 

a  Pegasi 

E. 

58  16  48 

8177 

56  50  11 

3183 

55  23  42 

8190 

53  57  21 

8199 

Jupiter 

E. 

98  17    7 

3855 

96  43  51 

3846 

95  10  23 

3837 

93  36  43 

3838 

a  Arietis 

E. 

98  50  46 

3810 

97  16  31 

9801 

95  42    4 

3793 

94     7  26 

3783 

Venus 

E. 

105  32  29 

3917 

104     0  32 

3909 

102  28  25 

3901 

100  56     8 

3894 

11 

Spica 

W. 

108  11  11 

3701 

109  47  50 

3691 

111  24  42 

3681 

113     1  48 

9673 

Antares 

W. 

62  16  52 

9701 

63  53  31 

3690 

65  30  24 

3681 

67    7  30 

3671 

a  Pegasi 

E. 

46  48  58 

3378 

45  24  15 

8395 

43  59  58 

3322 

42  36  12 

8858 

Jupiter 

E. 

85  45  19 

3779 

84  10  24 

3769 

82  35  16 

3760 

80  59  55 

3749 

a  Arietis 

E. 

86  11     8 

3785 

84  35  15 

2735 

82  59     9 

3716 

81  22  50 

3707 

Venus 

E. 

93  12     9 

3852 

91  38  49 

3613 

90     5  17 

3835 

88  31  34 

3836 

13 

Spica 

W. 

121  10  42 

9818 

122  49  12 

3607 

124  27  57 

3596 

126     6  57 

3585 

Antares 

w. 

75  16  25 

9618 

76  54  55 

2607 

78  33  41 

3596 

80  12  41 

3586 

a  Pegasi 

E. 

35  48  12 

8597 

34  29  34 

3673 

33  12  17 

3760 

31  56  33 

8860 

Jupiter 

E. 

72  59  43 

9606 

71  22  58 

3686 

69  45  59 

3676 

68     8  45 

3663 

a  Arietis 

E. 

73  17  58 

9655 

71  40  18 

3646 

70    2  25 

3636 

68  24  18 

36*6 

Venus 

E. 

80  40     3 

9779 

79     5     8 

3770 

77  30     1 

3700 

75  54  41 

3761 

Sun 

E. 

118  34  43 

9968 

117     3  50 

3955 

115  32  41 

3943 

114     1  17 

3981 

13 

Antares 

W. 

88  31  34 

9538 

90  12    8 

3616 

91  -52  59 

3504 

93  34    7 

3493 

a  Aquilae 

W. 

47  10  34 

4339 

48  17    0 

4333 

49  25    4 

4137 

50  34  40 

4036 

Jupiter 

E. 

59  58  47 

3607 

58  20     1 

3596 

56  41     0 

3584 

55     1  43 

3573 

a  Arietis 

E. 

60  10  15 

9574 

58  30  44 

2564 

56  50  59 

3554 

55  11     1 

3544 

Venus 

E. 

67  54  49 

3701 

66  18  11 

3691 

64  41  19 

3681 

63     4  14 

3671 

Sun 

E. 

106  20  17 

3867 

104  47  16 

3854 

103  13  58 

9841 

101  40  23 

3828 

14 

Antares 

W. 

102    4     1 

3481 

103  46  52 

3419 

105  30     0 

3407 

107  13  25 

3894 

a  Aquilee 

W. 

56  43     7 

8673 

58    0  23 

8614 

59  18  42 

3559 

60  38     1 

8508 

Jupiter 

E. 

46  41   17 

3515 

45     0  24 

3604 

43  19  16 

3493 

41  37  52 

3481 

a  Arietis 

E. 

46  47  47 

3497 

45     6  30 

3489 

43  25     2 

3483 

41  43  23 

3476 

Venus 

E. 

54  55  27 

2623 

53  17    2 

3613 

51  38  23 

3602 

49  59  32 

3598 

Sun 

E. 

93  48  16 

3763 

92  12  58 

3749 

90  37  23 

3785 

89     1  30 

3733 

15 

Antares 

W. 

115  54  59 

3838 

117  40  11 

3330 

119  25  41 

3808 

121  11  29 

3398 

a  Aquilae 

W. 

67  27  45 

3995 

68  52     2 

3360 

70  17     0 

8229 

71  42  35 

8198 

Fomalhaut 

W. 

37  42  59 

3986 

39  13  29 

3937 

40  45  13 

9874 

42  18     5 

3834 

Jupiter 
a  Arietis 

E. 

33     7    5 

3431 

31  24  14 

3433 

29  41  11 

3416 

27  57  57 

3408 

E. 

33  13    2 

3454 

31  30  44 

3454 

29  48  26 

3458 

28    6  13 

9463 

Venus 

E. 

41  42  16 

3558 

40    2  17 

3547 

38  22    9 

3541 

36  41  53 

3587 

Sun 

E. 

80  57  43 

9657 

79  20    5 

3648 

77  42    9 

9631 

76     3  56 

3630 
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TIME. 

LUNAB  DISTANCES. 

H 
r 

16 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

Of 

Diff. 

ni*. 

P.L. 
of 
Diff. 

Vlb. 

P.L. 
of 
Diff. 

nrh. 

P.L. 
of 
Diff. 

a  Aquilae 

Fomalhaut 

Jupiter 

Venus 

Sun 

W. 
W. 
E. 
E. 

E. 

O         /         II 

73  8  47 
43  52    4 
26  14  34 
35     1  31 

74  25  27 

8166 
3779 
3403 
3583 
3007 

O        /        II 

74  35  34 
45  27     0 
24  31     3 
33  21     4 
72  46  41 

8143 
3788 
9398 
3681 
3698 

O         1        II 

76     2  53 
47    2  49 
22  47  26 
31  40  34 
71     7  37 

3116 
3701 
3898 
3631 
3683 

O         1        II 

77  30  43 
48  39  28 
21     3  48 
30    0    4 
69  28  17 

8094 
3866 

3400 
3SS3 
3670 

17 

a  Aquilae 
Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
W. 
E. 

84  56  12 
56  53  30 
37  10  16 
61     7  40 

8003 
3635 
3037 
3S16 

86  26  22 

58  34    8 
38  39  55 

59  26  48 

3989 
3608 
3964 

3606 

87  56  48 
60  15  17 
40  11     5 
57  45  42 

3977 
3483 
3866 
3496 

89  27  29 
61  56  55 
41  43  39 
56     4  23 

3967 
3483 

3486 

18 

a  Aquilae 
Fomalhaut 
a  Pegaai 
Sun 

W. 

W. 
W. 
E. 

97     3  17 
70  31  25 
49  43  12 
47  34  50 

394ft 
3884 
3614 
3440 

98  34  39 
72  15  23 
51  21  48 
45  52  25 

3946 
3873 
3688 
3444 

100    6    0 
73  59  38 
53     1     7 
44    9  53 

3949 
3861 
3668 
3439 

101  37  18 
75  44    9 
54  41     6 
42  27  14 

3994 

9360 
3637 
S4S6 

19 

a  Aquilae 
Fomalhaut 
a  Pegasi 

Sun 

W. 

w. 
w. 

E. 

109  11  11 
84  29  56 
63    8  56 
33  52  57 

3016 
3816 
3483 
3430 

110  41     5 
86  15  32 
64  51  45 
32  10    3 

8086 
3313 
3419 
3483 

112  10  34 
88     1  14 
66  34  52 
30  27  14 

8069 
3809 
3406 
3487 

113  39  34 
89  46  59 
68  18  16 
28  44  32 

8086 

3808 
3396 
3443 

23 

Sun 
Spica 

W. 
E. 

21  54    6 
88  42  35 

3700 
3390 

23  30  34 
86  56  21 

3711 
3806 

25    6  59 
85  10  30 

3716 
3393 

26  43  18 
83  25    2 

1734 
3837 

24 

Sun 

Spica 

Antares 

W. 

E. 

E. 

34  41  38 

74  43  30 

120  37  53 

3788 
3419 
3419 

36  16  28 

73     0  23 

118  54  46 

3798 
3436 
3486 

37  50  59 

71  17  40 

117  12    3 

9818 
3464 
3464 

39  25  10 

69  35  22 

115  29  45 

9838 
3473 
3473 

25 

Sun 

Spica 

Antares 

W. 
E. 
E. 

47  10  48 

61     9  59 

107     4  21 

3913 
3669 
3669 

48  42  50 

59  30    7 

105  24  30 

3931 
3676 
3676 

50  14  30 

57  50  39 

103  45    2 

3948 
3693 
3693 

51  45  48 

56  11  35 

102     5  58 

9986 

3611 
9611 

26 

Sun 

Spica 

Antares 

W. 

E. 

E. 

59  16  46 

48    2*8 
93  56  30 

8068 
3696 
3696 

60  45  53 
46  25  23 
92  19  45 

3071 
3713 
3718 

62  14  38 
44  49    0 
90  43  22 

8088 

3739 
3739 

63  43    2 
43  12  59 
89    7  21 

8104 
3744 
3746 

27 

Sun 

Regulus 
Spica 
Antares 

W. 
W. 
E. 
E. 

71     0    8 
18  52  26 
35  18     1 
81  12  22 

3184 
3863 
3831 
3831 

72  26  36 
20  25  46 
33  44     1 
79  38  21 

8199 
3969 
3886 
3836 

73  52  46 
21  58  53 
32  10  19 
78    4  39 

8314 
3878 
3848 
3849 

75  18  38 
23  31  47 
30  36  54 

76  31  15 

8399 
3883 

3869 
3863 

28 

Sun 

Regulus 
Antares 
a  Aquilae 

W. 
W. 
E. 
E. 

82  23  51 

31   12  47 

68  48  24 

116  20  48 

8996 
3938 
3926 
8963 

83  48    8 

32  44  18 

67  16  37 

115    8  31 

8307 
3948 
3987 
8947 

85  12  11 

34  15  36 

65  45    6 

113  55  59 

8819 
3968 
3947 
8933 

86  36    0 

35  46  42 

64  13  46 

112  43  13 

8331 
3967 
3968 
8931 

29 

Sun 

Regulus 
Antares 
a  Aquilae 

W. 
W. 

E. 
E. 

93  32    2 

43  19  19 

56  40  13 

106  36  58 

8879 
8010 
8003 
8883 

94  54  43 

44  49  19 

55  10    4 

105  23  21 

8389 
3018 
3011 
8678 

96  17  12 

46  19  10 

53  40     5 

104    9  39 

8897 
8036 
8018 
8873 

97  39  32 

47  48  52 

52  10  14 

102  55  52 

8403 
8080 
8034 
3871 

30 

Sun 
Regulus 
Antares 
a  Aquil© 

W. 
W. 
E. 
E. 

104  29  21 
55  15  36 
44  42  54 
96  46  21 

8484 
8068 
8063 
8869 

105  50  59 
56  44  39 
43  13  45 
95  32  23 

8488 
8060 
8066 

3863 

107  12  32 
58  13  37 
41  44  41 
94  18  25 

8443 
8064 

8060 
3883 

108  34     0 
59  42  31 
40  15  42 
93    4  27 

8446 

8067 
8063 
3869 
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GREENWICH   MEAN 

TIME. 

LUNAB  DISTANCED 

r 

16 

8  tor's  Name 

and 

Poslttoii. 

Midnight. 

P.L. 
of 
Diff. 

xv*. 

P.L. 
of 
Dill 

xvni*. 

P.L. 
of 
DHL 

XXI** 

P.L. 
of 
DHL 

a  Aquilae 

Fomalhaut 

Jupiter 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

O       1       u 

78  59     0 
50  16  55 
19  20  13 
28  19  37 
67  48  41 

8078 
9638 
3405 
3588 
3559 

O        1       II 

80  27  43 
51  55     5 
17  36  46 
26  39  17 
66    8  49 

8054 

9608 
9417 
3546 
9547 

O       1      u 

81  56  51 
53  33  56 
15  53  36 
24  59    8 
64  38  41 

8086 
9576 
3488 
9558 
3886 

O         1        II 

83  36  31 
55  13  35 
14  10  56 
33  19  15 
63  48  18 

8018 
9549 
3470 
3574 
9595 

17 

a  Aquilae 
Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
W. 
E. 

90  58  33 
63  39     1 
43  17  39 
54  33  50 

3950 
3444 
9778 
3477 

92  29  27 
65  21  33 
44  53  26 
53  41     5 

3954 

9438 
9780 
9471 

94    0  38 
67    4  38 
46  38  36 
50  59  11 

9949 
9419 
9687 
9468 

95  31  56 
68  47  46 

48  5  33 

49  17    6 

9946 
9897 
9649 
9465 

18 

a  Aquilae 
Fomalhaut 
a  Pegasi 
Sun 

W. 

w. 
w. 

E. 

103    8  38 
77  38  55 
56  31  41 
40  44  39 

3983 
3842 
9504 
3483 

104  39  39 
79  13  54 
58    3  48 
39     1  40 

3971 
3888 

3488 
9439 

106  10  30 
80  59    5 
59  44  35 
37  18  47 

9963 
9896 
9465 
9498 

107  40  55 
83  44  36 
61  36  38 
35  35  53 

3997 
9830 
9447 
9498 

19 

a  Aquilee 
Fomalhaut 
a  Pegasi 

Sun 

W. 

w. 
w. 

E. 

115    8     1 
91  33  48 
70     1  56 
37     1  58 

8115 
3807 
3889 
9451 

116  35  53 

93  18  38 
71  45  47 
25  19  36 

8150 
3808 
3881 
9464 

118    3     1 
95    4  36 
73  39  49 
33  37  32 

3188 
9810 
9875 
9479 

119  39  35 
96  50  11 
75  13  59 
31  55  49 

8931 
9318 
9371 
9494 

33 

Sun 
Spica 

W. 
E. 

38  19  36 
81  39  57 

9788 
3868 

29  55  22 
79  55  15 

3744 
9369 

31  31     4 

78  10  56 

3756 
3886 

33     6  30 
76  37     1 

3769 
9408 

34 

Sun 

Spica 

Antares 

W. 
E. 
E. 

40  59     1 
67  53  29 
113  47  52 

3845 
3489 
3489 

42  32  30 

66  12    0 

112    6  23 

9663 
9506 
9606 

44    5  38 

64  30  55 

110  35  18 

9879 
96*4 
9533 

45  38  24 

62  50  15 

108  44  37 

9896 
3541 
9641 

85 

Sun 

Spica 

Antares 

W. 

E. 
E. 

53  16  43 

54  32  55 
100  37  18 

9984 
9899 
9098 

54  47  16 
52  54  39 
98  49     1 

8001 
9646 
9646 

56  17  38 
51  16  46 
97  11     8 

8018 
9663 
9668 

57  47  18 
49  39  16 
95  33  38 

8086 
9679 
9679 

36 

Sun 

Spica 

Antares 

W. 
E. 
E. 

65  11     7 
41  37  18 
87  31  41 

8190 
3701 
9760 

66  38  52 
40     1  59 
85  56  21 

8188 
3776 
3776 

68    6  16 
38  37*  0 
84  31  S3 

8153 
3793 
9793 

69  33  21 
36  52  21 
82  46  43 

8168 
3806 
9605 

37 

Sun 

Regulus 
Spica 
Antares 

W. 
W. 
E. 
E. 

76  44  13 
35    4  27 
39    3  47 

74  58    8 

8348 
9894 
9876 
9876 

78    9  31 

26  36  53 

27  30  57 
73  25  18 

8957 
3906 
9888 
9886 

79  34  33 
38    9    5 
35  58  34 
71  53  44 

8370 
9916 
9901 
9901 

80  59  19 
29  41     3 
24  26     7 
70  20  26 

8389 
9937 
9914 
9918 

38 

Sun 

Regulus 
Antares 
a  Aquilee 

W. 
W. 
E. 
E. 

87  59  36 

37  17  36 

62  42  40 

HI  30  15 

8841 
9977 
9967 
8919 

89  23    0 

38  48  18 

61  11  46 

J10  17     7 

8859 
9985 

9977 
8904 

90  46  11 

40  18  49 

59  41     4 

109    3  51 

8363 
9994 
9985 

8897 

92     9  11 

41  49     9 

58  10  33 

107  50  28 

8870 
3003 
9994 
8890 

39 

Sun 
Regulus 
Antares 
a  Aquilae 

W. 
W. 
E. 
E. 

99     I  45 

49  18  27 

50  40  31 
101  42     3 

8410 
8087 
8080 

100  23  50 
50  47  54 
49  10  56 

100  28  11 

8417 
8048 
8087 
8865 

101  45  47 
53  17  14 
47  41  39 
99  14  16 

8433 
8047 
8048 
8863 

103    7  37 
53  46  28 
46  12     9 
98    0  19 

8499 
8059 
8047 
8869 

30 

Sun 

Regulus 
Antares 
a  Aquilee 

W. 
W. 

E. 
E. 

109  55  25 
61   11  21 
38  46  47 
91  50  29 

8449 
8069 
8065 
8864 

111  16  46 
62  40    8 
37  17  55 
90  36  33 

3459 
8073 
8087 
8866 

113  38    4 
64    8  53 
35  49     5 
89  33  39 

8454 
8078 
8069 
8869 

113  59  19 
65  37  34 
34  20  17 

88    8  48 

8457 

8075 

8071 

1      8871 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Sidereal 
Time 

i 

1 
I 

* 

of  the 
Semi- 
diameter 

the 
Merid- 
ian. 

68.78 

68.74 
68.70 

Equation  of 
Time, 

Utbt 

added  to 

Apparent 

Time. 

Apparent 

Bight  Aeoenalon. 

Diff.  for 
lhoor. 

Apparent 
Declination. 

Diff.  for 
lhoor. 

10'!24 
11.25 
12.25 

Semi- 
diameter. 

DilLfbr 
lhoor.  I 

I 

Wed. 
Thur. 
Fri. 

1 
2 
3 

b.     m.     ». 

6  41  26.88 
6  45  34.87 
6  49  42.55 

s. 

10.887 
10.826 
10.818 

O         1        u 

N.23    7    3.8 
23    2  45.9 
22  58    3.8 

15  46'!  15 
15  46.16 
15  46.17 

3  29.83 
3  41.23 
3  52.32 

0.480  i 
0.468  i 
0.456  ; 

Sat 
Sun. 
Mon. 

4 
5 
6 

6  53  49.91 

6  57  56.95 

7  2    3.67 

10.299 
10.285 
10.270 

22  52  57.8 
22  47  28.0 
22  41  34.5 

18.24 
14.23 
15.22 

15  46.17 
15  46.19 
15  46.21 

68.66 
68.61 
68.56 

4    3.09 
4  13.54 
4  23.66 

! 
0.442  , 

0.428  i 

0.414  I 

1 

Tues. 
Wed. 
Thur. 

7 
8 
9 

7    6  10.02 
7  10  15.98 
7  14  21.56 

10.255 
10.289 
10.228 

22  35  17.3 
22  28  36.8 
22  21  33.0 

16.20 
17.17 
18.14 

15  46.23 
15  46.25 
15  46.27 

68.51 

68.46 
68.41 

4  33.42 
4  42.80 
4  51.80 

0.399  | 
0.383  , 
0.367  : 

Fri. 
Sat. 
Sun. 

10 
11 
12 

7  18  26.74 
7  22  31.51 
7  26  35.85 

10.206 
10.189 
10.171 

22  14    5.9 
22    6  16.0 
21  58    3.3 

19.10 
20.05 
21.00 

15  46.29 
15  46.32 
15  46.36 

68.35 
68.29 
68.23 

5    0.41 
5    8.60 
5  16.36 

1 
0.350  i 
0.332  t 

0.314  : 

1 

Mon. 
Tues. 
Wed. 

13 
14 
15 

7  30  39.76 
7  34  43.20 
7  38  46.18 

10.152 
10.133 
10.113 

21  49  27.9 
21  40  30.1 
21  31     9.9 

21.94 
22.87 
23.79 

15  46.40 
15  46.45 
15  46.51 

68.16 
68.09 
68.02 

5  23.69 
5  30  56 
5  36.96 

1 
0.296  | 

0.277  \ 

0.257  j 

Thur. 
Fri. 

Sat. 

16 
17 
18 

7  42  48.68 
7  46  50.68 
7  50  52.17 

10.093 
10.072 
10.051 

21  21  27.7 
21  11  23.8 
21     0  58.3 

24.71 
2561 
26.51 

15  46.57 
15  46.63 
15  46.69 

67.95 

67.88 
67.80 

5  42.88 
5  48.31 
5  53.22 

1 
0.237  i 

0.216  ' 

0.194  ! 

Sun. 
Mon. 
Tues. 

19 
20 
21 

7  54  53.15 

7  58  53.56 

8  2  53.39 

10.029 

10.006 

9.982 

20  50  11.2 
20  39    2.8 
20  27  33.6 

27.40 
28.2S 
29.14 

15  46.75 
15  46.82 
15  46.90 

67.72 
67.63 
67.55 

5  57.62 

6  1.46 

6     4.74 

1 
0.171  I 

0.148  ! 

0.125 

Wed. 
Thur. 
Fri. 

22 
23 
24 

8    6  52.67 
8  10  51.39 
8  14  49.55 

9.959 
9.935 
9.911 

20  15  43.8 
20    3  33.6 
19  51     3.3 

80.00 
80.84 
31.67 

15  46.99 
15  47.08 
15  47.18 

67.47 
67.39 
67.31 

6     7.46 
6     9.62 
6  11.23 

0.102 
0.079 
0.055 

Sat. 
Sun. 
Mon. 

25 
26 
27 

8  18  47.14 
8  22  44.11 
8  26  40.46 

9.887 
9.861 
9.885 

19  38  13.2 
19  25     3.5 
19  11  34.5 

82.49 
83.30 
34.10 

15  47.29 
15  47.40 
15  47.51 

67.23 
67.15 
67.07 

6  12.26 
6  12.67 
6  12.45 

0.030 
0.004  ' 
0.022  | 

Tues. 
Wed. 
Thur. 
Fri. 

28 
29 
30 
31 

8  30  36.17 
8  34  31.26 
8  38  25.73 
8  42  19.57 

9.809 
9.783 
9.757 
9.731 

18  57  46.6 
18  43  40.0 
18  29  14.9 
18  14  31.7 

84.89 
35.66 
36.42 
37.17 

15  47.62 
15  47.74 
15  47.87 
15  48.00 

66.99 
66.90 
66.82 
66.74 

6  11.61 
6  10.14 
6     8.06 
6     5.37 

! 
0.048  | 
0.073  ; 
0.099 
0.125 

Sat. 

32 

8  46  12.80 

9.705 

N.17  59  30.8 

87.90 

15  48.13 

66.65 

6    2.05|  0.151 

i 

Yon. 

— Mmd  Time  of  the  Semldlamc 

ter  pasting  may  be  f< 

rand  by  a 

obtraotlng  0».18  from  the 

Sidereal  Time. 
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Ill 


AT  GREENWICH  MEAN 

NOON. 

1 

a 

i 

i 

THE  SUN'S 

Equation  of 

1 
i 

tobe 

subtracted 

Jrotn 

Time. 

Diff.ft>r 
1  hour. 

Sidereal 
Time. 

Apparent 
Right  Ascension. 

Diftfor 
lhour. 

JtppOTtttt 

Declination. 

Diff-for 
1  hoar. 

Wed. 
Thur. 
Fri. 

i 

2 
3 

h.     m.     s. 

6  41  26.27 
6  45  34.23 
6  49  41.88 

10.837 
10.325 
10.313 

O       1          « 

N.23    7    4.4 
23    2  46.6 
22  58    4.6 

10*24 
11.25 
12.25 

3  29.80 
3  41.20 
3  52.29 

s. 

0.480 
0.468 
0.456 

h.     m.      s. 

6  37  56.47 
6  41  53.03 
6  45  49.59 

Sat. 
Sun. 
Mon. 

4 
5 
6 

6  53  49.21 

6  57  56.22 

7  2    2.91 

10.299 
10.285 
10.270 

22  52  58.7 
22  47  29.0 
22  41  35.6 

18.24 
14.28 
15.22 

4    3.06 
4  13.51 
4  23.63 

0.442 
0.428 
0.414 

6  49  46.15 
6  53  42.71 
6  57  39.28 

Tues. 
Wed. 
Thur. 

7 
8 
9 

7    6    9.23 
7  10  15.17 
7  14  20.73 

10.255 
10.239 
10.223 

22  35  18.6 
22  28  38.2 
22  21  34.5 

16.20 
17.17 
18.14 

4  33.39 
4  42.77 
4  51.77 

0.399 
0.383 
0.867 

7     1  35.84 
7    5  32.40 
7    9  28.96 

Fri. 
Sat. 
Sun. 

10 
11 
12 

7  18  25.89 
7  22  30.64 
7  26  34.96 

10.206 
10.189 
10.171 

22  14    7.6 
22    6  17.8 
21  58    5.2 

19.10 
20.05 
21.00 

5    0.38 
5    8.57 
5  16.33 

0.850 
0.332 
0.314 

7  13  25.51 
7  17  22.07 
7  21  18.63 

Mon. 

Tues. 

Wed. 

13 
14 
15 

7  30  38.85 
7  34  42.27 
7  38  45.23 

10.152 
10.133 
10.113 

21  49  29.9 
21  40  32.2 
21  31  12.2 

21.94 
22.87 
23.79 

5  23.66 
5  30.53 
5  36.93 

0.296 
0.277 
0.257 

7  25  15.19 
7  29  11.74 
7  33    8.30 

Thur. 

Fri. 

Sat. 

16 
17 
18 

7  42  47.71 
7  46  49.70 
7  50  51.18 

10.093 
10.072 
10.051 

21  21  30.1 
21  11  26.3 
21     1     0.9 

24.71 
25.61 
26.51 

5  42.85 
5  48.28 
5  53.20 

0.237 
0.216 
0.194 

7  37    4.86 
7  41     1.42 
7  44  57.98 

Sun. 
Mon. 
Tues. 

19 
20 
21 

7  54  52.14 

7  58  52.53 

8  2  52.37 

10.029 

10.004 

9.982 

20  50  13.9 
20  39     5.7 
20  27  36.6 

27.40 
28.28 
29.14 

5  57.60 

6  1.44 
6    4.72 

0.171 
0.148 
0.125 

7  48  54.54 
7  52  51.09 
7  56  47.65 

Wed. 
Thur. 
Fri. 

22 
23 
24 

8    6  51.65 
8  10  50.37 
8  14  48.54 

9.959 
9.935 
9.911 

20  15  46.9 
20    3  36.8 
19  51     6.6 

30.00 
30.84 
31.67 

6    7.44 
6    9.61 
6  11.22 

0.102 
0.079 
0.055 

8    0  44.21 
8    4  40.76 
8    8  37.32 

Sat. 
Sun. 
Mon. 

25 
26 
27 

8  18  46.12 
8  22  43.09 
8  26  39.44 

9.887 
9.861 
9.835 

19  38  16.5 
19  25    6.9 
19  11  38.0 

32.49 
38.30 
34.10 

6  12.25 
6  12.66 
6  12.45 

0.030 
0.004 
0.022 

8  12  33.87 
8  16  30.43 
8  20  26.99 

Tues. 
Wed. 
Thur. 
Fri. 

28 
29 
30 
31 

8  30  35.16 
8  34  30.25 
8  38  24.73 
8  42  18.59 

9.809 
9.783 
9.757 
9.731 

18  57  50.2 
18  43  43.7 
18  29  18.7 
18  14  35.6 

34.88 
35.66 
36.42 
87.17 

6  11.61 
6  10.15 
6    8.07 
6    5.38 

0.048 
0.073 
0.099 
0.125 

8  24  23.55 
8  28  20.10 
8  32  16.66 
8  36  13.21 

Sat. 

32 

8  46  11.83 

9.705 

N.17  59  34.7 

37.90 

6    2.06 

0.151 

8  40    9.77 

i 

fan.-—  The  Semldlan 

letor  for  M< 

Ma  Noon  may  be  awi 

imedthei 

nine  as  that  for  Apparen 

bNoon 

1 
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III. 


AT  GREENWICH  MEAN  NOON. 


3 


4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 
i 


182 
183 

184 

185 
186 

187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


THE  SUN'S 


Tmt  LONGITUDE. 


99  31  30.3 

100  28  41.5 

101  25  52.5 

102  23  3.3 

103  20  14.0 

104  17  24.6 

105  14  35.4 

106  11  46.4 

107  8  57.6 

108  6  9.2 

109  3  21.3 

110  0  33.9 

110  57  47.1 

111  55  0.9 

112  52  15.4 

113  49  30.6 

114  46  46.6 

115  44  3.3 

116  41  20.7 

117  38  38.6 

118  35  57.2 

119  33  16.6 

120  30  36.6 

121  27  57.1 

122  25  18.1 

123  22  39.6 

124  20  1.6 


125 
126 
127 
128 


17  24.2 

14  47.3 

12  10.9 

9  35.2 


129  7  0.1 


31  5.3 
28  16.3 
25  27.1 

22  37.7 
19  48.2 
16  58.6 

14  9.2 
11  20.0 

8  31.0 

5  42.4 
2  54.3 
0  6.7 

57  19.7 
54  33.4 

51  47.7 

49  2.8 
46  18.6 
43  35.2 

40  52.3 
38  10.0 
35  28.5 

32  47.8 
30  7.6 
27  27.9 

24  48.7 
22  10.0 
19  31.8 

16  543 

14  17.2 

11  40.6 

9  4.7 

6  29.4 


Diff  for 
lhour. 


42.97 
42.96 
42.95 

42.94 
42.94 
42.94 

42.95 
42.96 
42.97 

42.99 
43.01 
43.03 

43.06 
43.09 
43.12 

43.15 
48.18 
43.21 

43.23 
43.26 
43.29 

43.32 
48.84 
43.86 

48.88 
43.41 
43.48 

43.45 
43.47 
43.60 
43.52 

148.55 


A.TTTUDB. 


— rf.61 
0.72 
0.80 

0.86 
0.87 
0.87 

0.84 
0.78 
0.69 

0.58 
0.45 
0.32 

0.17 
—0.05 
+0.06 

0.17 
0.25 
0.29 

0.31 
0.30 
0.26 

0.19 
+0.09 
—O.03 

0.14 
0.27 
0.40 

0.52 
0.63 
0.70 
0.76 

—O.80 


Logarithm 

of  the 

Radios  Vector 

of  the 

Diff.  for 

Earth. 

1  hoar. 

0.0072161 

0.2 

.0072147 

0.9 

.0072116 

1.6 

.0072069 

2.8 

.0072007 

2.9 

.0071929 

3.6 

.0071836 

4.2 

.0071729 

4.8 

.0071608 

5.4 

.0071472 

6.0 

.0071320 

6.7 

.0071152 

7.4 

.0070966 

8.2 

.0070759 

9.1 

.0070531 

9.9 

.0070283 

10.8 

.0070013 

11.8 

.0069719 

12.8 

.0069401 

18.8 

.0069057 

14.8 

.0068688 

15.9 

.0068294 

17.0 

.0067873 

18.0 

.0067428 

19.0 

.0066959 

20.0 

.0066466 

21.0 

.0065951 

21.9 

.0065414 

22.8 

.0064857 

28.6 

.0064282 

24.3 

.0063692 

24.9 

0.0063085 

25.4 

of 
Sidereal  Oh. 


h.     m.      a. 

17  19  12.80 
17  15  16.89  . 

17  11  20.98 

i 

17  7  25.06 
17  3  29.14 
16  59  33.23  ) 

16  55  37.32  i 
16  51  41.41 
16  47  45.50 

16  43  49.59 
16  39  53.68 
16  35  57.76 

16  32  1.85 
16  28  5.93 
16  24  10.01 

16  20  14.10 
16  16  18.19 
16  12  22.28 

16  8  26.37 
16  4  30.46 
16  0  34.55 

15  56  38.64 
15  52  42.73 
15  48  46.82 

15  44  50.91 
15  40  55.00 
15  36  59.09 


15  33 
15  29 


3.18 
7.26 


15  25  11.35 
15  21  15.44 


15  17  19.53 


Nan.— k  eorrefpondi  to  the  trw  equinox  of  the  date,  k'  to  the  mean  equinox  of  Jan.  Od. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


4 
5 
€ 

■7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


pmHiivTAifHrrgH- 


Noon. 


14  4*7.7 
14  47.5 
14  49.6 

14  53.8 

14  59.5 

15  6.4 

15  14.1 
15  22.2 
15  30.4 

15  38.6 
15  46.5 

15  54.2 

16  1.3 
16  7.9 
16  13.3 

16  17.3 
16  19.3 
16  18.8 

16  15.3 
16  8.9 
15  59.9 

15  48.9 
15  36.9 
15  24.8 

15  13.5 
15  3.7 
14  56.1 

14  51.1 
14  48.8 
14  49.4 
14  52.6 

14  58.2 


14  47.3 
14  48.3 
14  51.5 

14  56.5 

15  2.8 
15  10.2 

15  18.1 
15  26.3 
15  34.5 

15  42.6 
15  50.4 

15  57.8 

16  4.7 
16  10.8 
16  15.5 

16  18.6 
16  19.4 
16  17.4 

16  12.4 
16  4.7 
15  54.6 

15  43.1 
15  30.8 
15  19.0 

15  8.4 
14  59.6 
14  53.3 

14  49.6 
14  48.8 
14  50.7 

14  55.1 

15  1.8 


HORIZONTAL  PARALLAX 


Noon. 


54  11.0 
54  10.3 
54  18.2 

54  33.4 

54  54.5 

55  19.9 

55  48.1 

56  17.7 

56  47.8 

57  17.7 

57  47.0 

58  15.0 

58  41.4 

59  5.4 
59  25.5 

59  40.3 
59  47.5 
59  45.4 

59  32.7 
59  9.2 
58  36.3 

57  56.1 
57  11.9 
56  27.4 

55  45.8 
55  9.9 
54  42.1 

54  23.6 
54  15.3 
54  17.2 
54  29.0 

54  49.6 


15 


Diff.for 
lhoor. 


-0.20 

+0.16 

0.48 

0.76 
0.98 
1.12 

1.20 
1.24 
1.26 

1.24 
1.20 
1.14 

1.06 
0.92 
0.72 

0.46 
+0.12 
-0.30 

0.76 
1.18 
1.54 

1.78 
1.86 
1.82 

1.62 
1.33 
0.98 

0.57 
-0.14 
+0.80 

0.68 

+1.02 


Midnight. 


54  9.5 
54  13.2 
54  25.0 

54  43.3 

55  6.8 

55  33.8 

56  2.8 

56  32.7 

57  2.8 

57  32.5 

58  1.2 
58  28.4 

58  53.8 

59  16.0 
59  33.7 

59  45.0 
59  47.7 
59  40.4 

59  22.2 
58  53.8 
58  16.9 

57  34.3 

56  49.5 
56    6.0 

55  27.0 
54  54.9 
54  31.6 

54  18.1 
54  15.0 
54  21.9 

54  38.3 

55  2.7 


DUEL  for 
lhoor. 


-0.02 

+0.32 

0.64 

0.88 
1.06 
1.18 

1.22 
1.26 
1.25 

1.22 
1.18 
1.10 

1.00 
0.82 
0.60 

+0.30 

-0.08 

0.54 

0.98 
1.38 
1.68 

1.84 
1.86 
1.74 

1.48 
1.16 
0.78 

-0.36 

+0.08 

0.50 

0.86 

+1.16 


MERIDIAN  PASSAGE. 


7  41.9 

8  26.2 

9  13.5 

10    4.3 

10  57.5 

11  52.0 

12  46.0 

13  38.2 

14  28.0 

15  15.6 

16  1.7 

16  47.6 

17  34.5 

18  24.0 

19  17.3 

20  15.3 

21  17.5 

22  21.7 

23  24.9 

6 

0  24.2 

1  18.4 

2  7.4 

2  52.3 

3  34.5 

4  15.1 

4  55.3 

5  36.9 

6  20.4 

7  6.5 

7  55.9 

8  48.1 


Diff.  for 
lhoor. 


m. 
1.76 
1.91 
2.05 

2.17 
2.25 
2.26 

2.21 
2.13 
2.03 

1.95 
1.92 
1.93 

2.01 
2.13 
2.32 

2.50 
2.63 
2.65 

2.55 

2.86 

2.15 
1.95 
1.81 

1.73 
1.68 
1.70 

1.78 

1.87 
1.99 
2.12 

2.22 


AGS. 


d. 

9.6 
10.6 
11.6 

12.6 
13.6 
14.6 

15.6 
16.6 
17.6 

18.6 
19.6 
20.6 

21.6 

22.6 

'23.6 

24.6 
25.6 
26.6 

27.6 

28.6 

0.2 

1.2 
2.2 
3.2 

4.2 
5.2 
6.2 

7.2 

8.2 

9.2 

10.2 


11.2 

3 
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V. 


GREENWICH 

MEAN    TIME. 

THE  MOON'S    RIGHT  ASCENSION  AND   DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff 
forlm 

WEDNESDAY  1. 

FRIDAY 

3. 

h.    m.    s. 

s. 

o        /        II 

ii 

h.    m.    s. 

s. 

O         1        H 

it 

0 

14    6  31.89 

1.8718 

S.15  48  29.7 

12446 

0 

15  41  24.90 

2.0946 

S.24    0  40.5 

8.119 

1 

14     8  24.32 

1.8765 

16    0  30.5 

11.963 

1 

15  43  30.74 

24998 

24    8  44.6 

8.016 

2 

14  10  16.99 

1.8793 

16  12  27.5 

11.920 

2 

15  45  36.88 

2.1060 

24  16  42.4 

7.910 

3 

14  12     9.88 

1.8831 

16  24  20.7 

11.657 

3 

15  47  43.34 

2.1103 

24  24  33.8 

7404 

4 

14  14    3.00 

1.8869 

16  36  10.1 

11.793 

4 

15  49  50.12 

2.1166 

24  32  18.8 

7497 

5 

14  15  56.34 

1.8906 

16  47  55.7 

11.728 

5 

15  51  57.20 

2.1-208 

24  39  57.3 

7489 

6 

14  17  49.91 

1.8947 

16  59  37.5 

11463 

6 

15  54     4  60 

2.1260 

24  47  29.3 

7.479 

7 

14  19  43.71 

1.8067 

17  11  15.3 

11497 

7 

15  56  12.31 

2.1812 

24  54  54.8 

7486 

8 

14  21  37.75 

1.9097 

17  22  49.1 

11.630 

8 

15  58  20.34 

2.1864 

25     2  13.6 

7.267 

9 

14  23  32.04 

1.9067 

17  34  18.8 

1M6-2 

9 

16    0  28.68 

2.1416 

25    9  25.7 

7.146 

10 

14  25  26.57 

1.9108 

17  45  44.4 

11493 

10 

16    2  37.32 

2.1466 

25  16  31.0 

7482 

11 

14  27  21.34 

1.9190 

17  57    5.9 

11423 

11 

16    4  46.26 

2.1617 

25  23  29.5 

6419 

12 

14  29  16.37 

1.919*2 

18     8  23.3 

11.263 

12 

16    6  55  51 

2.1666 

25  30  21.2 

6406 

13 

14  31  11.65 

1.938ft 

18  19  36.4 

11.182 

13 

16     9    6.07 

2.1618 

25  37    6.0 

6489 

14 

14  33    7.18 

1.9-278 

18  30  45.2 

11.110 

14 

16  U  14.93 

2.1668 

25  43  43.8 

0.672 

15 

14  35    2.98 

1.93*2 

18  41  49.6 

11.037 

15 

16  13  25.09 

2.1718 

25  50  14.5 

6464 

16 

14  36  59.04 

1.9306 

18  52  49.6 

10.963 

16 

16  15  35.55 

2.1768 

25  56  38.1 

8484 

17 

14  38  55.37 

1.9411 

19    3  45.1 

10488 

17 

16  17  46.30 

2.1817 

26    2  54.5 

8.913 

18 

14  40  51.97 

1.9466 

19  14  36.0 

10.81-2 

18 

16  19  57.35 

2.1867 

26     9     3.7 

8492 

19 

14  42  48.84 

1.9601 

19  25  22.4 

10.745 

19 

16  22    8.70 

2.1916 

26  15    5.6 

8470 

20 

14  44  45.98 

1.9647 

19  36    4.1 

10.657 

20 

16  24  20.36 

2.1986 

26  21     0.2 

6447 

21 

14  46  43.40 

1.9693 

19  46  41.2 

10479 

21 

16  26  32.32 

2.2014 

26  26  47.5 

8.724 

22 

14  48  41.10 

1.9639 

19  57  13.7 

10.600 

22 

16  28  44.57 

2.2063 

26  32  27.3 

8400 

23 

14  50  39.07 
THl 

1.9666 

TRSDA 

S.20    7  41.5 
T  2. 

10.420 

23 

16  30  57.09 
SAT 

2.2111 

TJRDA 

S.26  37  69.6 
•Y   4. 

8476 

0 

14  52  37.33 

1.9733 

S.20  18    4.4 

10.339 

0 

16  33    9.89 

2.2168 

S.26  43  24.5 

6449 

1 

14  54  35.87 

1.9780 

20  28  22.4 

10.266 

1 

16  35  22.97 

2.2206 

26  48  41.8 

8422 

2 

14  56  34.69 

1.9838 

20  38  35.4 

10.176 

2 

16  37  36.33 

2.2251 

26  53  51.4 

8496 

3 

14  58  33.81 

1.9877 

20  48  43.4 

10.098 

3 

16  39  49.97 

2.2297 

26  58  53.3 

4467 

4 

15    0  33.22 

1.9997 

20  58  46.4 

10406 

4 

16  42    3.88 

2.2342 

27     3  47.4 

4436 

5 

15    2  32.92 

1.9977 

21     8  44.3 

9422 

5 

16  44  18.05 

2.2386 

27    8  33.7 

4.706 

6 

15    4  32.93 

24037 

21  18  37.0 

9.835 

6 

16  46  32.49 

2.2429 

27  13  12.1 

4.677 

7 

15    6  33.24 

24)076 

21  28  24.5 

9.747 

7 

16  48  47.19 

2.2471 

27  17  42.7 

4.446 

8 

15    8  33.84 

24126 

21  38    6.7 

9.666 

8 

16  51     2.15 

2.2613 

27  22    5.3 

4412 

9 

15  10  34.73 

24176 

21  47  43.6 

9.669 

9 

16  53  17.36 

2.2666 

27  26  20.0 

4.179 

10 

15  12  35.91 

24226 

21  57  15.2 

9.479 

10 

16  55  32.83 

2.2696 

27  30  26.7 

4.046 

11 

15  14  37.40 

24275 

22    6  41.3 

9.368 

11 

16  57  48.54 

2.2637 

27  34  25.2 

8410 

12 

15  16  39.20 

24326 

22  16     1.9 

9.296 

12 

17    0    4.49 

2.2677 

27  38  15.6 

8.774 

13 

15  18  41.30 

24377 

22  25  17.1 

9.203 

13 

17    2  20.68 

2.2717 

27  41  57.9 

8487 

14 

15  20  43.72 

24428 

22  34  26.6 

9.109 

14 

17    4  37.10 

24766 

27  45  31.9 

8499 

15 

15  22  46.44 

24480 

22  43  30.4 

9416 

15 

17    6  53.75 

2.2794 

27  48  67.5 

8480 

16 

15  24  49.47 

24632 

22  52  28.5 

8.920 

16 

17    9  10.64 

2.2832 

27  52  14.7 

8.221 

17 

15  26  52.81 

24383 

23     1  20.8 

84-24 

17 

17  11  27.75 

2.2869 

27  55  23.6 

8461 

18 

15  28  56.46 

24634 

23  10    7.3 

8.727 

18 

17  13  45.07 

2.2905 

27  58  24.2 

2440 

19 

15  31     0.42 

24686 

23  18  48.0 

84-28 

19 

17  16    2.60 

2.2939 

28     1  16.5 

2,799 

20 

15  33    4.69 

24738 

23  27  22.7 

8.626 

20 

17  18  20.33 

2.2972 

28    4    0.2 

2467 

21 

15  35    9.27 

24790 

23  35  51.3 

8-127 

21 

17  20  38.26 

24006 

28    6  35.2 

2414 

22 

15  37  14.17 

24642 

23  44  13.8 

8-826 

22 

17  22  56.39 

24087 

28    9     1.7 

S471 

23 

15  39  19.38 

24694 

23  52  30.2 

8.222 

23 

17  25  14.71 

24066 

28  11  19.6 

9.227 

24 

15  41  24.90 

24946 

S.24    0  40.5 

8.119 

24 

17  27  33.21 

24099 

S.28  13  28.9 

2482 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

DUt 
forlm. 

Declination. 

Diff. 
forlm. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

SB 

[NDM 

r  5. 

TUESDAY  7. 

h.    m.    s. 

8. 

O         1        II 

IT 

h.    m.    s. 

s. 

O        1       u 

ft 

0 

17  27  33.21 

2.9009 

S.28  13  28.9 

2.082 

0 

19  20     1.33 

24361 

S.27    0  33.2 

6.154 

1 

17  29  51.89 

2.3129 

28  15  29.7 

1.937 

1 

19  22  21.44 

24342 

26  55  19.5 

6402 

2 

17  32  10.74 

24198 

28  17  21.7 

1.792 

2 

19  24  41.43 

24322 

26  49  56.9 

6.450 

3 

17  34  29.76 

24186 

28  19    4.8 

1.646 

3 

19  27     1.29 

24301 

26  44  25.3 

6.597 

4 

17  36  48.96 

24213 

28  20  39.2 

1.500 

4 

19  29  21.02 

2.3279 

26  38  44.8 

6.744 

5 

17  39    8.32 

2.3239 

28  22    4.8 

1463 

5 

19  31  40.62 

24256 

26  32  55.6 

6391 

6 

17  41  27.84 

24284 

28  23  21.6 

1.206 

6 

19  34    0.08 

24232 

26  26  57.7 

6.087 

7 

17  43  47.50 

24288 

28  24  29.6 

1.058 

7 

19  36  19.40 

2.3206 

26  20  51.1 

6.182 

8 

17  46    7.29 

24311 

28  25  28.7 

0.909 

8 

19  38  38.57 

24183 

26  14  35.8 

6427 

9 

17  48  27.22 

2.3332 

28  26  18.7 

0.760 

9 

19  40  57.58 

24157 

26    8  11.8 

6.471 

10 

17  50  47.27 

24353 

28  26  59.8 

0.610 

10 

19  43  16.43 

2.3130 

26     1  39.1 

6.616 

11 

17  53     7.44 

2.3373 

28  27  31.9 

0.460 

11 

19  45  35.12 

24102 

25  54  57.8 

6.768 

12 

17  55  27.73 

2.3892 

28  27  55.0 

0410 

12 

19  47  53.65 

24074 

25  48    8.0 

6.900 

13 

17  57  48.13 

24409 

28  28    9.2 

0.160 

13 

19  50  12.01 

2.3046 

25  41     9.6 

7.044 

14 

18    0    8.64 

24425 

28  28  14.3 

0.010 

14 

19  52  30.19 

2.3015 

25  34    2.8 

7.183 

15 

18    2  29.24 

2.3441 

28  28  10.4 

0.141 

15 

19  54  48.20 

2.2984 

25  26  47.6 

7.328 

16 

18    4  49.93 

24458 

28  27  57.4 

0.292 

16 

19  57    6.02 

2.2953 

25  19  24.1 

7.462 

17 

18    7  10.69 

24470 

28  27  35.3 

0.443 

17 

19  59  23.65 

2.2921 

25  11  52.2 

7.601 

18 

18    9  31.54 

24482 

28  27    4.1 

0.595 

18 

20     1  41.09 

2.2889 

25    4  11.9 

7.739 

19 

18  11  52.46 

2*3493 

28  26  23.9 

0.747 

19 

20    3  58.35 

2.2857 

24  56  23.3 

7.878 

20 

18  14  13.45 

2.3503 

28  25  34.5 

0.899 

20 

20    6  15.41 

2.2825 

24  48  26.6 

8.012 

21 

18  16  34.49 

24512 

28  24  35.9 

1.051 

21 

20    8  32.27 

2.2793 

24  40  21.7 

8.148 

22 

18  18  55.59 

2.3520 

28  23  28.2 

1.204 

22 

20  10  48.93 

2-2760 

24  32    8.7 

8.283 

23 

18  21  16.73 
MC 

24527 

)NDA^ 

S.28  22  11.3 
r  6. 

1.357 

23 

20  13     5.38 

wed: 

2.2726 

NESDj 

S.24  23  47.6 
\Y  8. 

8*417 

0 

18  23  37.91 

24533 

S.28  20  45.2 

1.610 

0 

20  15  21.63 

2.2691 

S.24  15  18.6 

8450 

1 

18  25  59.13 

24588 

28  19  10.0 

1.668 

1 

20  17  37.67 

2.2666 

24    6  41.6 

8.682 

2 

18  28  20.38 

24542 

28  17  25.6 

1.816 

2 

20  19  53.50 

2.2620 

23  57  56  7 

8.813 

3 

18  30  41.65 

24545 

28  15  32.0 

1.989 

3 

20  22     9.11 

2.2583 

23  49    3.9 

8.943 

4 

18  33    2.92 

24547 

28  13  29.2 

2.123 

4 

20  24  24.50 

2.2546 

23  40     3.3 

9.073 

5 

18  35  24.19 

24547 

28  11  17.2 

2.277 

5 

20  26  39.68 

2.2509 

23  30  54.9 

9.202 

6 

18  37  45.47 

24546 

28    8  56.0 

2.430 

6 

20  28  54.64 

2.2472 

23  21  38.9 

9430 

7 

18  40    6.75 

24544 

28    6  25.7 

2.583 

7 

20  31     9.37 

2.2436 

23  12  15.2 

9.457 

8 

18  42  28.01 

24541 

28    3  46.2 

2.736 

8 

20  33  23.87 

2.2398 

23    2  44.0 

9.583 

9 

18  44  49.25 

24537 

28    0  57.4 

2.888 

9 

20  35  38.15 

2.2361 

22  53     5.3 

9.708 

10 

18  47  10.46 

24533 

27  57  59.5 

3.040 

10 

20  37  52.20 

2.2324 

22  43  19.1 

9.832 

11 

18  49  31.64 

24528 

27  54  52.5 

8.193 

11 

20  40    6.03 

2.2286 

22  33  25.4 

9.955 

12 

18  51  52.79 

24522 

27  51  36.3 

3446 

12 

20  42  19.63 

2.2248 

22  23  24.4 

10.077 

13 

18  54  13.89 

24514 

27  48  11.0 

3.499 

13 

20  44  33.00 

2.2210 

22  13  16.2 

10.198 

14 

18  56  34.94 

2.3505 

27  44  36.6 

3451 

14 

20  46  46.14 

2.2172 

22    3     0.9 

10418 

15 

18  58  55.93 

2.3495 

27  40  53.0 

3.803 

15 

20  48  59.04 

2.2133 

21  52  38.4 

10.437 

16 

19     1  16.86 

2.3484 

27  37    0.2 

8.954 

16 

20  51  11.70 

2.2094 

21  42    8.7 

10.554 

17 

19    3  37.72 

24472 

27  32  58.4 

4.105 

17 

20  53  24.13 

2.2065 

21  31  31.9 

10.670 

18 

19    5  58.51 

24459 

27  28  47.7 

4.256 

18 

20  55  36.34 

2.2016 

21  20  48.2 

10.786 

19 

19    8  19.22 

24445 

27  24  28.0 

4.407 

19 

20  57  48.31 

2.1977 

21     9  57.6 

10901 

20 

19  10  39.84 

24430 

27  19  59.2 

4.667 

20 

21     0    0.04 

2.1938 

20  59     0.2 

11.012 

21 

19  13     0.37 

2*3414 

27  15  21.2 

4.707 

21 

21     2  11.54 

2.1806 

20  47  56  0 

11.128 

22 

19  15  20.80 

24397 

27  10  34.1 

4.856 

22 

21     4  22.81 

2.1858 

20  36  45.0 

11.240 

23 

19  17  41.12 

24379 

27    5  38.1 

6405 

23 

21     6  33.84 

2.1819 

20  25  27.3 

11450 

u 

19  20     1.33 

24361 

S.27    0  33.2 

5.154 

24 

21     8  44.64 

2.1780 

S.20  14     3.0 

11.459 
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GREENWICH    MEAN    TIME. 

THE  MOON'S   RIGHT  ASCENSION  AND   DECLINATION. 

Hoar. 

Right  Aaoenrion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
fbrlm. 

Hoar. 

Right  Ascension. 

Diff. 
(brim. 

Declination. 

Diff 
for  In. 

THURSDAY  9. 

SATURDAY   11. 

h.    m.    s. 

8. 

O        /         II 

ii 

h.    m.    8. 

s. 

O        1        H 

if 

0 

21     8  44.64 

2.1780 

S.20  14    3.0 

11.459 

0 

22  49  19.73 

2.0805 

S.  9  19  38.5 

16460 

1 

21  10  55.21 

3.1741 

20    2  32.3 

11.667 

1 

22  51  21.51 

2.0388 

9    4  15.4 

15.413 

2 

21  13     5.54 

3.1703 

19  50  55.1 

11.674 

2 

22  53  23.19 

2.0372 

8  48  49.2 

16463 

3 

21  15  15.64 

2.1665 

19  39  11.5 

11.780 

3 

22  55  24.78 

2.0357 

8  33  19.9 

16418 

4 

21  17  25.51 

2.1696 

19  27  21.5 

11.885 

4 

22  57  26.28 

3.0343 

8  17  47.7 

15461 

5 

21  19  35.15 

2.16S7 

19  15  25.3 

11.989 

5 

22  59  27.69 

3.0330 

8    2  12.6 

15.608 

G 

21  21  44.55 

2.1549 

19    3  22.9 

12.092 

6 

23     1  29.03 

3.0216 

7  46  34.7 

15494 

7 

21  23  53.73 

3.1511 

18  51  14.3 

12.194 

7 

23    3  30.30 

24303 

7  30  54.0 

15499 

8 

21  26    2.69 

3.1473 

18  38  59.7 

12.295 

8 

23    5  31.49 

3.0191 

7  15  10.7 

16.743 

9 

21  28  11.41 

2.1436 

18  26  39.1 

13.394 

9 

23    7  32.61 

3.0179 

6  59  24.8 

16.786 

10 

21  30  19.90 

2.1399 

18  14  12.5 

12.492 

10 

23     9  33.66 

34168 

6  43  36.3 

15.838 

11 

21  32  28.18 

2.1362 

18     1  40.0 

12.589 

11 

23  11  34.65 

34159 

6  27  45.3 

15468 

12 

21  34  36.23 

2.1825 

17  49     1.7 

12.685 

12 

23  13  35  60 

34161 

6  11  51.9 

16.907 

13 

21  36  44.06 

2.1288 

17  36  17.8 

12.780 

13 

23  15  36.50 

34144 

5  55  56.3 

16.945 

14 

21  38  51.68 

2.1262 

17  23  28.2 

12474 

14 

23  17  37.36 

34138 

5  39  58.5 

15462 

15 

21  40  59.09 

2.1316 

17  10  33.0 

12.967 

15 

23  19  38.17 

34133 

5  23  58.5 

16418 

16 

21  43    6.28 

2.1180 

16  57  32.3 

18.058 

16 

23  21  38.95 

34127 

5    7  56.3 

16453 

17 

21  45  13.26 

2.1145 

16  44  26.2 

13.148 

17 

23  23  39.70 

24122 

4  51  52.2 

16485 

18 

21  47  20.03 

3.1110 

16  31  14.7 

13.387 

18 

23  25  40.43 

24118 

4  35  46.2 

16-116 

19 

21  49  26.59 

2.1075 

16  17  57.9 

13.325 

19 

23  27  41.14 

24115 

4  19  38.4 

16.146 

20 

21  51  32.95 

2.1040 

16    4  35.9 

13.413 

20 

23  29  41.83 

24113 

4     3  28.8 

16-175 

21 

21  53  39.11 

2.1006 

15  51     8.7 

13.496 

21 

23  31  42.51 

24112 

3  47  17.4 

16.303 

22 

21  55  45.06 

24978 

15  37  36.4 

13.683 

22 

23  33  43.19 

24112 

3  31    4.4 

16.339 

23 

21  57  50.81 
FB 

2.0940 

IDAY 

S.15  23  59.0 
10. 

18465 

23 

23  35  43.87 

SIT 

24113 

NDAY 

S.  3  14  49.9 
12. 

16.393 

0 

21  59  56.37 

2.0907 

S.15  10  16.6 

18.747 

0 

23  37  44.56 

2.0114 

S.  2  58  33.9 

16.377 

1 

22    2     1.75 

2.0874 

14  56  29.4 

18428 

1 

23  39  45.25 

2.0117 

2  42  16.5 

16400 

2 

22    4     6.95 

2.0842 

14  42  37.4 

18.907 

2 

23  41  45.96 

2.0121 

2  25  57.8 

16432 

3 

22    6  11.95 

2.0811 

14  28  40.7 

18.985 

3 

23  43  46.70 

2.0125 

2    9  37.8 

16448 

4 

22    8  16.75 

2.0780 

14  14  39.3 

14.062 

4 

23  45  47.47 

24130 

1  53  16.6 

16462 

5 

22  10  21.35 

2.0750 

14    0  33.3 

14. 188 

5 

23  47  48.28 

34136 

1  36  54.3 

16480 

6 

22  12  25.79 

2.0721 

13  46  22.7 

14.213 

6 

23  49  49.12 

3.0143 

1  20  31.0 

16497 

7 

22  14  30.07 

2.0694 

13  32    7.6 

14.287 

7 

23  51  50.00 

34151 

1    4    6.8 

HUM 

8 

22  16  34.18 

2.0666 

13  17  48.2 

14460 

8 

23  53  50.93 

3.0160 

0  47  41.6 

16436 

9 

22  18  38.13 

2.0643 

13    3  24.4 

14.433 

9 

23  55  51.91 

34170 

0  31  15.6 

16.139 

10 

22  20  41.91 

2.0617 

12  48  56.4 

14402 

10 

23  57  52.95 

3.0181 

S.  0  14  48.8 

16.451 

11 

22  22  45.53 

2.0092 

12  34  24.2 

14471 

11 

23  59  54.06 

34193 

N.  0     1  38.6 

16.463 

12 

22  24  49.00 

2.0567 

12  19  47.9 

14.639 

12 

0     1  55.25 

34303 

0  18    6.6 

16.471 

13 

22  26  52.32 

2.0542 

12    5    7.6 

14.705 

13 

0    3  56.51 

34216 

0  34  35.1 

16.479 

14 

22  28  55.49 

2.0517 

11  50  23.4 

14.770 

14 

0    5  57.85 

24239 

0  51    4.1 

16.486 

15 

22  30  58.51 

2.0492 

11  35  35.2 

14.834 

15 

0    7  59.28 

34344 

1     7  33.4 

16.491 

16 

22  33     1.38 

24)468 

11  20  43.2 

14.897 

16 

0  10    0.79 

34360 

1  24    3.0 

16495 

17 

22  35    4.11 

24445 

11     5  47.5 

14.959 

17 

0  12    2.40 

34377 

1  40  32.7 

16.497 

18 

22  37    6.71 

24423 

10  50  48.1 

15420 

18 

0  14    4.12 

34395 

1  57    2.5 

16498 

19 

22  39    9.18 

24400 

10  35  45.0 

15460 

19 

0  16    5.95 

24314 

2  13  32.4 

16.498 

20 

22  41  11.52 

24879 

10  20  38.5 

15.138 

20 

0  18    7.90 

2.0334 

2  30    2.2 

16.496 

21 

22  43  13.74 

24359 

10    5  28.6 

15.195 

21 

0  20    9.97 

34855 

2  46  32.0 

16.493 

22 

22  45  15.84 

24340 

9  50  15.2 

15.951 

22 

0  22  12.16 

34376 

3    3     1.5 

16488 

23 

22  47  17.84 

24322 

9  34  58.5 

15.306 

23 

0  24  14.48 

24398 

3  19  30.7 

16483 

24 

22  49  19.73 

24305 

S.  9  19  38.5 

15460 

24 

0  26  16.94 

34431 

N.  3  35  59.6 

16475 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Dlff. 
forlm. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
fbrlm. 

MOl 

NDAY 

13. 

WEDNESDAY  15. 

h.    m.    s. 

S. 

O        1        u 

M 

h.    m.    s. 

s. 

O        1         M 

* 

0 

0  26  16.94 

2.0431 

N.  3  35  59.6 

16.475 

0 

2    8  45.63 

2.2612 

N.16  11     0.9 

144)78 

1 

0  28  19.55 

2.0446 

3  52  28.0 

16.467 

1 

2  11     1.49 

2.2678 

16  25  21.1 

14.293 

2 

0  30  22.31 

2.0472 

4    8  55.8 

16468 

2 

2  13  17.74 

2.2744 

16  39  36.2 

14.207 

3 

0  32  25.22 

24)496 

4  25  23.0 

16.447 

3 

2  15  34.39 

2.2810 

16  53  46.1 

14.119 

4 

0  34  28.29 

2.0625 

4  41  49.5 

16.435 

4 

2  17  51.44 

2.2877 

17    7  50.7 

14.030 

5 

0  36  31.53 

24)663 

4  58  15.1 

16.421 

5 

2  20     8.90 

2.2945 

17  21  49.8 

13.939 

6 

0  38  34.94 

24)682 

5  14  39.8 

16.405 

6 

2  22  26.76 

24)013 

17  35  43.5 

134)46 

7 

0  40  38.53 

2.0612 

5  31     3.5 

164187 

7 

2  24  45.02 

2.308* 

17  49  31.6 

13.761 

8 

0  42  42.30 

24)643 

5  47  26.2 

164)68 

8 

2  27    3.70 

2.8151 

18    3  13.8 

18.664 

9 

0  44  46.26 

24)675 

6    3  47.8 

16.348 

9 

2  29  22.80 

24)220 

18  16  50.1 

13.565 

10 

0  46  50.41 

2.0709 

6  20    8.3 

16.8*7 

10 

2  31  42.33 

24)290 

18  30  20.4 

18464 

11 

0  48  54.76 

24)742 

6  36  27.4 

164(05 

11 

2  34    2.27 

2.3360 

18  43  44.6 

13.361 

12 

0  50  59.33 

24)777 

6  52  45.1 

16.283 

12 

2  36  22.63 

24(431 

18  57    2.7 

13.247 

13 

0  53    4.09 

24)612 

7    9     1.3 

16.259 

13 

2  38  43.42 

2.3602 

19  10  14.6 

13.141 

14 

0  55    9.07 

24)649 

7  25  16.0 

16.233 

14 

2  41     4.64 

24)678 

19  23  19.9 

18.033 

15 

0  57  14.28 

24)887 

7  41  29.1 

16.205 

15 

2  43  26.30 

24MM5 

19  36  18.6 

12.923 

16 

0  59  19.72 

24)926 

7  57  40.4 

16.175 

16 

2  45  48.39 

2.3718 

19  49  10.7 

12.811 

17 

1     1  25.39 

24)965 

8  13  49.9 

16.143 

17 

2  48  10.92 

2.3791 

20     1  56.0 

12.697 

18 

1     3  31.30 

2.1005 

8  29  57.5 

16.109 

18 

2  50  33.89 

241864 

20  14  34.5 

19.682 

19 

1     5  37.45 

2.1046 

8  46    3.0 

16.074 

19 

2  52  57.30 

24W87 

20  27    6.0 

12.466 

20 

1     7  43.85 

2.1068 

9    2    6.4 

16.038 

20 

2  55  21.14 

2.4010 

20  39  30.3 

124)46 

21 

1     9  50.50 

2.1131 

9  18    7.7 

16.001 

21 

2  57  45.42 

24083 

20  51  47.4 

12.225 

22 

1  11  57.41 

2.1175 

9  34    6.7 

15.962 

22 

3    0  10.14 

2.4166 

21     3  57.1 

12.101 

23 

1  14    4.59 
TU1 

2.1220 

:sda? 

N.  9  50    3.2 
14. 

164)22 

23 

3    2  35.31 
THD 

24229 

BSDA 

N21  15  59.3 
Y  16. 

11.976 

0 

1  16  12.04 

2.1266 

N.10    5  57.3 

15.880 

0 

3    5    0.91 

24803 

N.21  27  53.9 

114*47 

1 

1  18  19.77 

2.1312 

10  21  48.8 

15.837 

1 

3     7  26.95 

2.4877 

21  39  40.9 

11.718 

2 

1  20  27.78 

2.1369 

10  37  37.6 

16.792 

2 

3    9  53.42 

2.4451 

21  51  20.2 

11.687 

3 

1  22  36.08 

2.1407 

10  53  23.7 

16.745 

3 

3  12  20.34 

2.4525 

22    2  51.6 

11.454 

4 

1  24  44.67 

2.1466 

11    9    7.0 

15407 

4 

3  14  47.71 

2.4599 

22  14  15.0 

11.819 

5 

1  26  53.55 

2.1606 

11  24  47.3 

16.647 

5 

3  17  15.52 

24672 

22  25  30.1 

11.183 

6 

1  29    2.74 

2.1567 

11  40  24.6 

164196 

6 

3  19  43.77 

24745 

22  36  36.9 

11.045 

7 

1  31  12.24 

2.1609 

11  55  58.8 

15.543 

7 

3  22  12.45 

24818 

22  47  35.4 

10.905 

8 

1  33  22.06 

2.1662 

12  11  29.7 

16*488 

8 

3  24  41.57 

24891 

22  58  25.5 

10.763 

9 

1  35  32.19 

2.1716 

12  26  57.3 

15.431 

9 

3  27  11.13 

24963 

23    9    7.0 

10.619 

10 

1  37  42.64 

2.1771 

12  42  21.5 

154(7* 

10 

3  29  41.13 

24085 

23  19  39.8 

10473 

11 

1  39  53.42 

2.1827 

12  57  42.1 

164111 

11 

3  32  11.56 

24108 

23  30    3.7 

104)25 

12 

1  42    4.54 

2.1868 

13  12  58.9 

16.249 

12 

3  34  42.42 

2.6180 

23  40  18.7 

10.176 

13 

1  44  16.00 

2.1940 

13  28  12.0 

16.185 

13 

3  37  13.71 

2*5251 

23  50  24.8 

10.0*6 

14 

1  46  27.81 

2.1997 

13  43  21.2 

16.121 

14 

3  39  45.42 

24329 

24    0  21.7 

94*72 

15 

1  48  39.96 

2.2055 

13  58  26.6 

164)65 

15 

3  42  17.55 

2.6892 

24  10    9.4 

9.717 

16 

1  50  52.46 

2.2114 

14  13  28.0 

14.988 

16 

3  44  50.11 

2.6461 

24  19  47.7 
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11-409   1 

9 

11  57  30.24 

14910 

N.  0  11  46.8 

14477 

9 

13  24  14.32 

14996 

11  12  19.7 

13-3*4 

10 

11  59  19.44 

14192 

S.  0    3    5.4 

14463 

10 

13  26    3.73 

14944 

11  25  39.5 

13496  , 

11 

12     1     8.54 

14175 

0  17  56.6 

14448 

11 

13  27  53.26 

14963 

11  38  56.3 

13.967   | 

12 

12    2  57.54 

14169 

0  32  46.9 

14489 

12 

13  29  42  90 

14983 

11  52  10.2 

13407   1 

13 

12    4  56.44 

14143 

0  47  36.2 

14415 

13 

13  31  32.67 

14304 

12     5  21.0 

13.166  ! 

14 

12    6  45.25 

14138 

1     2  24.5 

14.797 

14 

13  33  22.57 

14396 

12  18  28.7 

13.104   ! 

15 

12    8  23.98 

14114 

1  17  11.8 

14-779 

15 

13  35  12.59 

14349 

12  31  33.3 

13461 

16 

12  10  12.62 

14101 

1  31  58.0 

14.760 

16 

13  37    2.74 

14379 

12  44  34.8 

11497 

17 

12  12     1.17 

14088 

1  46  43.0 

14.740 

17 

13  38  53.04 

14395 

12  57  33.0 

19-943 

18 

12  13  49.65 

14070 

2     1  26.8 

14.719 

18 

13  40  43.48 

18419 

13  10  28.0 

13468 

19 

12  15  38.06 

14006 

2  16    9.3 

14.098 

19 

13  42  34.06 

1*8444 

13  23  19.7 

13433 

30 

12  17  26.42 

14066 

2  30  50.5 

14476 

20 

13  44  24.80 

1*8469 

13  36    8.1 

19.778 

21 

12  19  14.72 

14046 

2  45  30.3 

14.668 

21 

13  46  15.69 

1*8195 

13  48  53.1 

12.7M 

22 

12  21     2.96 

14037 

3     0    8.8 

14.699 

22 

13  48    6.74 

14591 

14     1  34.7 

19.786  ! 

23 

12  22  51.16 

8D1 

14099 

SDAY 

S.  3  14  45.8 
26. 

14406 

23 

13  49  57.95 
TTJ] 

1*8548 

SSDA1 

S.14  14  12.8 

r  28. 

13407 

0 

12  24  39.31 

14099 

S.  3  29  21.3 

14480 

0 

13  51  49.33 

14676 

S.14  26  47.5 

13448 

1 

12  26  27.42 

14016 

3  43  55.3 

14464 

1 

13  53  40.87 

14605 

14  39  28.6 

19.488 

2 

12  28  1X49 

14011 

3  58  27.7 

14.6-il 

2 

13  55  32.59 

14635 

14  51  56.1 

12w42B 

3 

12  30    3.54 

14007 

4  12  58.6 

14.499 

3 

13  57  24.49 

14665 

15    4  10.0 

13467 

4 

12  31  51.57 

1.6003 

4  27  27.8 

14-471 

4 

13  59  16.57 

14696 

15  16  30.2 

13406 

5 

12  33  39.58 

14000 

4  41  55.2 

14.442 

5 

14     1     8.84 

14797 

15  28  46.7 

13.944 

6 

12  35  27.57 

1.799? 

4  56  20.8 

14.419 

6 

14     3     1.29 

14758 

15  40  59.4 

13.161 

7 

12  37  15.54 

1.7996 

5  10  44.7 

14.389 

7 

14    4  53.93 

14790 

15  53    8.3 

13.117 

8 

12  39    3.51 

1.7996 

5  25    6.7 

14.351 

8 

14    6  46.77 

14899 

16    5  13.4 

13463 

9 

12  40  51.48 

1.7996 

5  39  26.9 

14.320 

9 

14     8  39.81 

14855 

16  17  14.7 

11489 

10 

12  42  39.46 

1.1998 

5  53  45.2 

14.988 

10 

14  10  33.05 

14889 

16  29  12.1 

11439 

11 

12  44  27.45 

14000 

6    8     1.5 

14.955 

11 

14  12  26.50 

14994 

16  41     5.4 

11455 

12 

12  46  15.45 

1.800-2 

6  22  15.8 

14.999 

12 

14  14  20.16 

14960 

16  62  54.6 

11.787   | 

13 

12  48    3.47 

14006 

6  36  28.0 

14.188 

13 

14  16  14.03 

14996 

17    4  39.8 

11.719  j 

14 

12  49  51.51 

1.8008 

6  50  38.2 

14.153 

14 

14  18    8.12 

1*9039 

17  16  20.9 

11450  | 

15 

12  51  39.57 

14013 

7    4  46.3 

14.117 

15 

14  20    2.42 

1*9069 

17  27  57.8 

11460   > 

16 

12  53  27.65 

14017 

7  18  52.2 

14.080 

16 

14  21  56.95 

14107 

17  39  30.5 

11409   ! 

17 

12  55  15.77 

14093 

7  32  55.8 

14.043 

17 

14  23  51.71 

14145 

17  50  58.9 

11.438   1 

18 

12  57     3.94 

14030 

7  46  57.1 

14405 

18. 

14  25  46.69 

14183 

18    2  23.0 

11466  | 

19 

12  58  52.16 

14088 

8    0  56.2 

13.966 

19 

14  27  41.90 

1*9999 

18  13  42.8 

11.993   | 

20 

13     0  40.43 

14048 

8  11  52.9 

13.997 

20 

14  29  37.35 

1.9961 

18  24  58.2 

11.919  1 

21 

13    2  28.75 

14058 

8  28  47.3 

18.887 

21 

14  31  33.05 

1*9301 

18  36    9.1 

11*146 

22 

13    4  17.12 

14068 

8  42  39.3 

18846 

22 

14  33  28.98 

1.9349 

18  47  15.5 

11470 

23 

13    6     5.56 

14079 

8  56  28.8 

18.805 

23 

14  35  25.16 

14383 

18  58  17.4 

10494 

24 

13    7  54.06 

14090 

S.  9  10  15.9 

13.763 

24 

14  37  21.59 

1.9495 

S.19    9  14.8 

10.917 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight 


DHL 
forlm. 


Diff. 
forlm. 


BJght 


Diff. 
forlm. 


Declination. 


Diff. 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


WEDNESDAY  29. 


h. 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


m.    §. 

•. 

37  21.59 

1.M95 

39  18.26 

1.9407 

41   15.19 

1.9509 

43  12.38 

1.9552 

45    9.82 

1.9695 

47    7.53 

1.9639 

49    5.51 

1.9683 

51     3.76 

1.9737 

53    2.27 

14)772 

55     1.03 

1.9817 

57    0.06 

1.9863 

58  59.37 

1.9909 

0  58.96 

1.9956 

2  58.84 

2.0003 

4  59.00 

34)050 

6  59.44 

9.0098 

9    0.17 

34146 

11     1.19 

34194 

13    2.49 

34242 

15    4.09 

34291 

17    5.98 

3.0340 

19    8.15 

34389 

21  10.62 

3.0438 

23  13.39 

34487 

O    I    If 

1.19  9  14.8 
19  20  7.5 
19  30  55.5 
19  41  38.8 

19  52  17.3 

20  2  51.0 
20  13  19.8 
20  23  43.7 
20  34  2.6 
20  44  16.4 

20  54  25.1 
21*  4  28.8 

21  14  27.3 
21  24  20.6 
21  34  8.6 
21*43  51.2 

21  53  28.5 

22  3  0.3 
22  12  26.5 
22  21  47.2 
22  31  2.4 
22  40  11.9 
22  49  15.7 

1.22  58  13.7 


THURSDAY  30. 


0 

15  25  16.46 

34537 

S.23    7    5.8 

8421 

1 

15  27  19.82 

3.0567 

23  15  52.1 

8.724 

2 

15  29  23.48 

3.0637 

23  24  32.5 

8.636 

3 

15  31  27.45 

3.0687 

23  33    7.0 

8.526 

4 

15  33  31.72 

34737 

23  41  35.5 

8*425 

5 

15  35  36.29 

3.0787 

23  49  57.9 

8433 

6 

15  37  41.16 

34837 

23  58  14.1 

8.320 

7 

15  39  46.32 

3.0888 

24    6  24.1 

8.116 

8 

15  41  51.79 

34939 

24  14  27.8 

8411 

9 

15  43  57.58 

34990 

24  22  25.2 

7.905 

10 

15  46     3.67 

3.1041 

24  30  16.3 

7.799 

11 

15  48  10.06 

3.1092 

24  38     1.0 

7.693 

12 

15  50  16.75 

3.1143 

24  45  39.2 

7.584 

13 

15  52  23.75 

3.1192 

24  53  10.9 

7.475 

14 

15  54  31.05 

3.1343 

25    0  36.1 

7.366 

15 

15  56  38.65 

3.1293 

25    7  54.6 

7.354 

16 

15  58  46.56 

3.1348 

25  15    6.4 

7.143 

17 

16    0  54.77 

3.1393 

25  22  11.5 

7429 

18 

16     3     3.29 

3.1448 

25  29    9.8 

6416 

19 

16    5  12.10 

3.1493 

25  36     1.3 

6403 

20 

16    7  21.21 

3.1548 

25  42  45.9 

6487 

21 

16    9  30.63 

3.1598 

25  49  23.6 

6471 

22 

16  11  40.35 

2.1643 

25  55  54.2 

6.454 

23 

16  13  50.36 

3.1693 

26    2  17.7 

6485 

24 

16  16    0.67 

2.1743 

S.26    8  34.1 

6.215 

104)17 
10439 
10.761 
10.682 
10.603 
10.521 
10.439 
10456 
10.278 
10.189 
10.104 
10.018 
9.932 
9445 
9.757 
9.669 
9.877 
9.485 
9.892 
9.398 
9.204 
9.109 
9.013 
8.917 


FRIDAY  31. 


h.  m. 
16  16 
16  18 
16  20 
16  22 
16  24 
16  26 
16  29 
16  31 
16  33 
16  35 
16  37 
16  40 
16  42 
16  44 
16  46 
16  49 
16  51 
16  53 
16  55 

16  58 

17  0 
17  2 
17  4 
17  7 


f. 

•. 

O        1        • 

• 

0.67 

2.1743 

S.26    8  34.1 

6.316 

11.27 

3.1792 

26  14  43.4 

6.096 

22.16 

2.1841 

26  20  45.5 

6.974 

33.35 

2.1890 

26  26  40.3 

6453 

44.84 

3.1989 

26  32  27.7 

6.729 

56.62 

3.1987 

26  38    7.7 

6405 

8.68 

3.2035 

26  43  40.3 

6.481 

21.02 

3.2088 

26  49     5.4 

6456 

33.65 

3.3130 

26  54  23.0 

6480 

46.56 

3.3177 

26  59  33.0 

6.108 

59.76 

3.2298 

27    4  35.3 

4475 

13.23 

2.2269 

27    9  29.9 

4447 

26.97 

2.2314 

27  14  16.7 

4.718 

40.97 

2.2358 

27  18  55.7 

4.588 

55.24 

3.2402 

27  23  26.9 

4*457 

9.77 

3.3445 

27  27  50.3 

4425 

24.57 

3.2488 

27  32    5.8 

4.193 

39.62 

3.2530 

27  36  13.2 

4458 

54.92 

2.2572 

27*40  12.6 

8438 

10.47 

2.2613 

27  44    3.8 

8.788 

26.26 

2.2658 

27  47  46.9 

8.653 

42.30 

2.2698 

27  51  22.0 

S41A 

58.58 

2.2733 

27  54  48.8 

8477 

15.09 

2.2773 

S.27  58    7.3 

8.339 

SATURDAY,  AUGUST  1. 
0  |     17    9  31.83|    a.»io|S.88    1  17.5|      $.100 


PHASES  OP  THE  MOON. 


Day. 

h.    m. 

O  Full  Moon,     . 

6 

18  43.9 

<£  Last  Quarter, . 

.     14 

0  56.9 

0  New  Moon,     . 

.    20 

18  12.7 

2>  First  Quarter, 

.     28 

9  13.7 

<£  Apogee, 
<C  Perigee, 
<C  Apogee, 


Day. 

1 

17 

29 


h. 

13.5 

7.0 

7.3 


16 
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XIII. 


GREENWICH    MEAN   TIME. 

LUKAB  DISTANCES. 

3* 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

*1 

r 

i 

and 

Noon. 

Of 

III*- 

Of 

Vlh. 

of 

IX*. 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

O        1        II 

115  20  32 

3498 

O        1        11 

116  41  43 

3469 

O         1        fi 

118    2  53 

8459 

o       1      u 

119  24    3 

3459 

Regulus 

W. 

67    6  14 

3076 

68  34  53 

8076 

70    3  32 

3076 

71  32  11 

8075 

Spica 

w. 

13     3     0 

3073 

14  31  43 

3072 

16     0  27 

8072 

17  29  11 

8073 

Antares 

E. 

32  51  33 

3073 

31  22  49 

8072 

29  54     5 

8072 

28  25  21 

8071 

a  Aquilae 

E. 

86  54  57 

8874 

85  41   11 

3878 

84  27  29 

8882 

83  13  51 

8698 

Fomalhaut 

E. 

113  52  44 

3350 

112  29  30 

3315 

111     6  10 

3889 

109  42  44 

8884 

2 

Sun 

W. 

126     9  58 

3454 

127  31  13 

8452 

128  52  30 

8450 

130  13  50 

8447 

Regulus 

W. 

78  55  46 

8068 

80  24  35 

8065 

81  53  28 

8062 

83  22  24 

8068 

Spica 

W. 

24  53     4 

8064 

26  21  58 

8061 

27  50  55 

8068 

29  19  56 

8066 

a  Aquilae 

E. 

77    7    2 

3919 

75  54     1 

3927 

74  41     9 

8936 

73  28  26 

8946 

Fomalhaut 

E. 

102  44     3 

8308 

101  20     1 

8303 

99  55  53 

8298 

98  31  39 

8293 

a  Pegasi 

E. 

123  54  28 

8467 

122  33  27 

3453 

121"  12  10 

3438 

119  50  36 

8433 

3 

Regulus 

W. 

90  48  19 

3036 

92  17  47 

8031 

93  47  21 

8026 

95  17    2 

8019 

Spica 

W. 

36  46  10 

3034 

38  15  43 

3028 

39  45  21 

8022 

41   15     6 

8016 

a  Aquilae 

E. 

67  27  44 

4014 

66  16  18 

4031 

65     5     9 

4051 

63  54  20 

4073 

Fomalhaut 

E. 

91  28  57 

8265 

90     4     5 

8261 

88  39    8 

8256 

87  14     4 

S261 

a  Pegasi 

E. 

112  58  46 

3358 

111  35  41 

8345 

110  12  21 

8333 

108  48  48 

8391 

4 

Regulus 

W. 

102  47  24 

52987 

104  17  53 

2980 

105  48  31 

2972 

107  19  19 

3966 

Spica 

W. 

48  45  50 

2981 

50   16  23 

2976 

51  47    6 

2989 

53  17  58 

3961 

a  Aquilae 

E. 

58     5  58 

4211 

56  57  42 

4246 

55  49  59 

4285 

54  42  53 

4330 

Fomalhaut 

E. 

80     7  19 

3*25 

78  41  40 

8221 

77  15  56 

3216 

75  50    6 

8213 

a  Pegasi 

E. 

101  47  49 

3308 

100  23     0 

8259 

98  58     0 

3248 

97  32  48 

3386 

5 

Spica 

W. 

60  54  50 

3920 

62  26  43 

2912 

63  58  47 

2902 

65  31     3 

9804 

Antares 

W. 

15     0  24 

2920 

16  32  17 

2911 

18    4  22 

2903 

19  36  37 

3894 

a  Aquilae 

E. 

49  18  36 

4618 

48  16  27 

4695 

47  15  23 

4780 

46  15  30 

4874 

Fomalhaut 

E. 

68  39  49 

8195 

67  13  34 

3193 

65  47  16 

3191 

64  20  56 

8191 

a  Pegasi 

E. 

90  24     1 

8193 

88  57  44 

3185 

87  31   17 

8177 

86     4  40 

8109 

6 

Spica 

W. 

73  15  12 

2849 

74  48  36 

2839 

76  22  13 

2830 

77  56    2 

3831 

Antares 

W. 

27  20  45 

2819 

28  54     9 

2839 

30  27  46 

3830 

32     1  35 

3831 

Fomalhaut 

E. 

57     9  15 

8195 

55  43     0 

3199 

54  16  50 

8-204 

52  50  46 

8-219 

a  Pegasi 

E. 

78  49  22 

3135 

77  21  55 

3129 

75  54  20 

8124 

74  26  39 

8119 

a  Arietis 

E. 

120  49     7 

2892 

119  16  38 

2881 

117  43  56 

2871 

116  11     2 

3861 

Jupiter 

E. 

125     5  13 

2925 

123  33  26 

2914 

122     1  25 

2906 

120  29  12 

9894 

7 

Spica 

W. 

85  48    5 

2774 

87  23     7 

2765 

88  58  21 

3766 

90  33  47 

9746 

Antares 

W. 

39  53  39 

2774 

41  28  41 

2766 

43     3  55 

2758 

44  39  21 

9746 

Fomalhaut 

E. 

45  43     8 

3273 

44   18  25 

8-293 

42  54     5 

8816 

41  30  12 

3344 

a  Pegasi 

E. 

67    6  59 

3103 

65  38  53 

8101 

64  10  45 

8101 

62  42  37 

8108 

a  Arietis 

E. 

108  23     6 

2811 

106  48  51 

2801 

105  14  23 

2791 

103  39  43 

3781 

Jupiter 

E. 

112  44  54 

2815 

111   11  24 

2835 

109  37  41 

38*26 

108     3  46 

3616 

Venus 

E. 

131  42  43 

3151 

130  15  35 

8188 

128  48  12 

3126 

127  20  34 

8114 

8 

Spica 

W. 

98  34     3 

2700 

100  10  43 

2691 

101  47  35 

2681 

103  24  40 

3678 

Antares 

W. 

52  39  38 

2700 

54  16  18 

9691 

55  53  10 

3662 

57  30  14 

3673 

a  Arietis 

E. 

95  43  10 

2733 

94     7  14 

27*24 

92  31     5 

3716 

00  54  44 

3706 

Jupiter 

E. 

100  11     0 

2768 

98  35  50 

2758 

97    0  27 

3749 

95  24  52 

3740 

Venus 

E. 

119  58  50 

3057 

118  29  48 

8047 

117    0  33 

8036 

115  31     5 

8036 

9 

Spica 

W. 

111  33     2 

2629 

113     1   18 

2620 

114  39  46 

3610 

116  18  27 

9601 

Antares 

W. 

65  38  37 

2629 

67  16  53 

2619 

68  55  22 

3611 

70  34     2 

~  . 

XIV. 
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GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

1 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

aod 

Midnight. 

of 

XVn. 

of 

XVIIIh. 

of 

XXI*- 

of 

Portion. 

Diff. 

Diff. 

Diff. 

Diff. 

Sun             W. 

O        /        II 

120  45  13 

8460 

O        1        II 

122    6  22 

8468 

O         1        II 

123  27  33 

3457 

O       1       w 

124  48  45 

3468 

Regulus       W. 

73     0  51 

8074 

74  29  32 

8073 

75  58  14 

8071 

77  26  59 

3069 

Spica           W. 

18  57  55 

8071 

20  26  39 

8070 

21  55  25 

3069 

23  24  13 

3066 

Antares        E. 

26  56  36 

3070 

25  27  50 

8069 

23  59     3 

8068 

22  30  15 

8067 

a  Aquilse      E. 

82    0  17 

880i 

80  46  49 

8893 

79  33  27 

8904 

78  20  11 

8911 

Fomalhaut   E. 

108  19  12 

8898 

106  55  33 

8834 

105  31  49 

8819 

104     7  59 

8318 

% 

Sun             W. 

131  35  13 

8445 

132  56  39 

8441 

134  18    9 

3438 

135 '39  43 

8486 

Regulus       W. 

84  51  25 

8065 

86  20  30 

8060 

87  49  41 

3046 

89  18  57 

8041 

Spica           W. 

30  49     1 

8053 

32  18  10 

8047 

33  47  24 

8043 

35  16  44 

3038 

a  Aquilas      E. 

72  15  52 

8967 

71     3  30 

8970 

69  51  21 

3983 

68  39  25 

3999 

Fomalhaut    E. 

97     7  18 

8388 

95  42  52 

8383 

94  18  20 

8976 

92  53  41 

3373 

a  Pegasi       E. 

118  28  45 

8408 

117    6  38 

8394 

115  44  15 

3881 

114  21  37 

3370 

3 

Regulus       W. 

96  46  51 

SOU 

98  16  47 

8007 

99  46  51 

3001 

101  17    3 

9993 

Spica           W. 

42  44  59 

8010 

44  14  59 

8003 

45  45     8 

3997 

47  15  25 

3990 

a  Aquile      E. 

62  43  51 

4096 

61  33  44 

4119 

60  24     1 

4147 

59  14  45 

4178 

Fomalhaut   E. 

85  48  55 

8346 

84  23  40 

8341 

82  58  19 

3338 

81  32  52 

8931 

a  Pegasi       E. 

107  25     1 

8811 

106     1     2 

8800 

104  36  51 

3388 

103  12  26 

3378 

4 

Regulus       W. 

108  50  16 

9957 

110  21  23 

3948 

111  52  41 

9940 

113  24     9 

9981 

Spica            W. 

54  49    0 

9953 

56  20  13 

3945 

57  51  35 

9937 

59  23     7 

9938 

a  Aquilas      E. 

53  36  28 

4877 

52  30  46 

4438 

51  25  50 

4485 

50  21  45 

4649 

Fomalhaut    E. 

74  24  11 

8309 

72  58  12 

8304 

71  32    8 

8301 

70    6     0 

3198 

a  Pegasi       E. 

96    7  24 

8330 

94  41  50 

8330 

93  16     4 

3311 

91  50     8 

8903 

5 

Spica           W. 

67    3  30 

3886 

68  36     8 

3676 

70     8  58 

3867 

71  41  59 

9868 

Antares        W. 

21     9    4 

3886 

22  41  42 

3876 

24  14  32 

3667 

25  47  33 

9869 

a  Aquilae      E. 

45  16  54 

4976 

44  19  40 

6090 

43  23  55 

6-218 

42  29  47 

6363 

Fomalhaut    E. 

62  54  36 

8190 

61  28  15 

8189 

60     1  53 

8191 

58  35  33 

8193 

a  Pegasi       E. 

84  37  54 

8163 

83  10  59 

8164 

81  43  55 

8147 

80  16  42 

3141 

6 

Spica           W. 

79  30    2 

9819 

81    4  14 

3803 

82  38  39 

9798 

84  13  16 

9784 

Antares        W. 

33  35  35 

9811 

35    9  48 

3802 

36  44  13 

9793 

38  18  50 

9784 

Fomalhaut    E. 

51  24  51 

8990 

49  59     5 

8339 

48  33  30 

8949 

47     8  10 

8367 

a  Pegasi       E. 

72  58  53 

8114 

71  31     1 

8110 

70    3    4 

8107 

68  35    3 

8105 

a  Arietis      E. 

114  37  54 

9861 

113    4  33 

9841 

111  30  58 

9831 

109  57     9 

9821 

Jupiter         E. 

118  56  46 

9884 

117  24    7 

9874 

115  51  15 

3865 

114  18  11 

9856 

7 

Spica           W. 

92    9  26 

9787 

93  45  17 

9737 

95  21  21 

9719 

96  57  36 

3710 

Antares        W. 

46  15     0 

9787 

47  50  51 

9738 

49  26  54 

9718 

51     3  10 

3709 

Fomalhaut   E. 

40    6  51 

8876 

38  44    6 

8413 

37  22     3 

8466 

36     0  49 

8606 

a  Pegasi       E. 

Gl   14  31 

8106 

59  46  27 

8108 

58  18  25 

3110 

56  50  28 

8117 

a  Arietis      E. 

102    4  50 

3771 

100  29  44 

3761 

98  54  25 

9763 

97  18  54 

3743 

Jupiter         E. 

106  29  38 

9805 

104  55  17 

3796 

103  20  44 

9786 

101  45  58 

3777 

Venus          E. 

125  52  42 

810-2 

124  24  35 

8091 

122  56  14 

3079 

121  27  39 

8068 

8 

Spica           W. 

105     1  56 

9664 

106  39  24 

9665 

108  17    4 

3646 

109  54  57 

3637 

Antares        W. 

59     7  30 

9668 

60  44  59 

9655 

62  22  40 

3646 

64     0  33 

3638 

a  Arietis      E. 

89  18  1 1 

9697 

87  41  27 

9668 

86    4  31 

9679 

84  27  22 

9671 

Jupiter         E. 

93  49     5 

9730 

92  13     5 

3721 

90  36  53 

9713 

89     0  29 

3703 

Venus          E. 

114     1  25 

8016 

112  31  32 

8006 

HI     1  25 

9996 

109  31     6 

3985 

9 

Spica           W. 

117  57  20 

9698 

119  36  24 

9686 

121   15  40 

9677 

122  55     7 

9669 

Antares        W. 

72  12  54 

9698 

73  51  58 

9686 

75  31   14 

9676 

77  10  42 

9669 
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XV. 


GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCE& 

h 

H 

Star's  Nun 
and 

Noon. 

P.  L. 
of 

m&- 

P.L. 
of 

VT*. 

P.L. 
of 

rx> 

P.L 

of 

Position. 

DUL 

BUT. 

Dill 

SIS. 

O         1        1/ 

O         1         M 

O         1        H 

o      i      m 

0 

a  Arietis 

E. 

82  50     1 

9003 

81  12  29 

9063 

79  34  46 

9046 

77  56  51 

907 

Jupiter 

E. 

87  23  53 

9004 

85  47    5 

3065 

84  10    5 

9077 

82  32  54 

Venus 

E. 

108    0  35 

9976 

106  29  52 

3906 

104  58  57 

9907 

103  27  50 

9947 

Aldebaran 

E. 

113  38  27 

9706 

112     1  58 

3096 

110  25  16 

9069 

108  48  20 

9873 

10 

Antares 

W. 

78  50  20 

9040 

80  30  10 

9061 

82  10  12 

9048 

83  50  25 

9S» 

a  Aquile 

W. 

41  11  24 

513*5 

42    6  34 

4960 

43    4     1 

4899 

44     3  38 

4083 

a  Arietis 

E. 

69  44  34 

SS97 

68    5  35 

3069 

66  26  25 

9063 

64  47     5 

9074 

Jupiter 

E. 

74  24     3 

9020 

72  45  42 

3618 

71     7  11 

9010 

69  28  29 

9601 

Venus 

E. 

95  49  22 

9903 

94  17    7 

9694 

92  44  41 

9860 

91   12     4 

3877 

Aldebaran 

E. 

100  40  23 

9030 

99    2    9 

9031 

97  23  43 

9619 

95  45     5 

2004 

11 

Antares 

W. 

92  14  22 

9494 

93  55  44 

9486 

95  37  17 

9478 

97  19     1 

3471    I 

a  Aquils 

W. 

49  29  50 

4096 

50  39  56 

4013 

51  51  24 

8938 

53    4  10 

8660    1 

a  Arietis 

E. 

56  28     4 

9541 

54  47  48 

3036 

53     7  24 

9080 

51  96  52 

99*   1 

Jupiter 

E. 

61   12  11 

3002 

59  32  24 

9060 

57  52  27 

9047 

56  12  19 

9040    1 

Venus 

E. 

83  26  20 

3636 

81  52  39 

3838 

80  18  48 

9831 

78  44  48 

9SI4    | 

Aldebaran 

E. 

87  29     3 

3004 

85  49  18 

9000 

84    9  22 

9048 

82  29  16 

9640 

Sun 

E. 

128  52  13 

3638 

127  18  34 

3838 

125  44  43 

9819 

124  10  40 

9B09 

13 

Antares 

W. 

105  50  25 

9431 

107  33  15 

9433 

109  16  17 

9410 

110  59  29 

9008 

a  Aquils 

W. 

59  24  57 

8578 

60  44     1 

8037 

62    3  55 

8484 

63  24  37 

8440 

Fornalhaut 

W. 

29  39     3 

8553 

30  58  29 

8488 

32  20    3 

8886 

33  43  31 

8900 

a  Arietis 

E. 

43    2  31 

9005 

41  21  23 

9509 

39  40  11 

9499 

37  58  56 

9196 

Jupiter 

E. 

47  49  13 

3507 

46    8    7 

9499 

44  26  52 

9494 

42  45  29 

9187 

Venus 

E. 

70  52  29 

9779 

69  17  34 

9772 

67  42  30 

9700 

66    7  17 

9760 

Aldebaran 

E. 

74    6  14 

3006 

72  25    9 

9500 

70  43  56 

9494 

69    2  35 

9489 

Sun 

E. 

116  17  22 

9704 

114  42    7 

9700 

113    6  40 

9747 

HI  31    2 

9789 

13 

a  Aquile 

W. 

70  18  17 

8965 

71  42  46 

8309 

73    7  45 

8380 

74  33  12 

8913 

Fornalhaut 

W. 

41     3  10 

9941 

42  34  37 

3898 

44    6  59 

9856 

45  40  12 

9B91 

a  Arietis 

E. 

29  32  40 

3011 

27  51  42 

9023 

26  11     1 

9040 

24  30  44 

9668 

Jupiter 

E. 

34  16  40 

9401 

32  34  36 

9401 

30  52  28 

9469 

29  10  17 

9406 

Venus 

E. 

58    0    9 

9781 

56  33  10 

9725 

54  57    4 

37*0 

53  20  51 

9710 

Aldebaran 

E. 

60  33  54 

9404 

58  51  50 

9460 

57    9  40 

9406 

55  27  25 

9444 

Sun 

E. 

103  30     1 

3090 

101  53  15 

9098 

100  16  19 

9090 

98  39  12 

3673 

14 

a  Aquils 

W. 

81  46  23 

8137 

83  14    0 

9116 

84  41  51 

8104 

86    9  56 

8094 

Fornalhaut 

W. 

53  36  53 

3060 

55  14     0 

90*8 

56  51  36 

9038 

58  29  39 

3818 

a  Pegasi 

w. 

34    4  58 

8366 

35  29  26 

8198 

36  55  37 

8133 

38  23  20 

8050 

Venus 

E. 

45  18  33 

3703 

43  41  56 

9701 

42    5  18 

9701 

40  28  39 

3709 

Aldebaran 

E. 

46  55  29 

9449 

45  13     4 

3460 

43  30  41 

9464 

41  48  23 

9408 

Sun 

E. 

90  31     0 

3034 

88  52  51 

3030 

87  14  32 

9030 

85  36    4 

9813 

15 

a  Aquile 

W. 

93  32  48 

8065 

95     1  40 

8005 

96  30  33 

8000 

97  59  25 

8000 

Fornalhaut 

w. 

66  45  54 

3643 

68  26     9 

3029 

70    6  42 

90 17 

71  47  31 

9807 

a  Pegasi 

w. 

46     0  22 

3607 

47  34  41 

3771 

49    9  47 

9738 

50  45  37 

9708 

Venus 

E. 

32  26  14 

3733 

30  50     3 

3734 

29  14     8 

3700 

27  38  41 

9780 

Aldebaran 

E. 

33  19  18 

3013 

31  38  23 

9083 

29  57  53 

9000 

28  18    3 

3693 

Sun 

E. 

77  21  24 

3080 

75  42    2 

9074 

74     2  32 

9009 

72  22  54 

3004 

16 

a  Aquils 

W. 

105  22  31 

8103 

106  50  38 

8110 

108  18  28 

9181 

109  46    0 

8148 

Fornalhaut 

W. 

80  14  53 

9406 

81  56  54 

9400 

83  39    4 

9405 

85  21  21 

9400 

a  Pegasi 

W. 

58  53  30 

3090 

60  32  30 

9680 

62  11  53 

9604 

63  51  37 

9000 

a  Arietis 

W. 

15  18  14 

3008 

16  55  43 

3300 

18  34  45 

9680 

20  15  10 

9483 

XVI. 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DI8TANCES. 

J3  jt              Star's  Noma 

P.  L. 

P.L. 

P.L. 

P.L. 

58  "S 

and 

Midnight. 

of 

XV*. 

of 

XVfflfc. 

of 

XXP*- 

Of 

Portion. 

Did 

DHL 

DHL 

Dlff. 

O         1        N 

O         1        « 

O       J       » 

o       f      u 

9 

a  Arietis 

E. 

76  18  45 

96-28 

74  40  28 

9690 

73    2     I 

3613 

71  23  23 

3604 

Jupiter 

E. 

80  55  31 

9659 

79  17  56 

9661 

77  40  10 

9643 

76     2  12 

3634 

Venae 

E. 

101  56  31 

3989 

100  25     1 

9939 

98  53  19 

3930 

97  21  26 

3913 

Aklebaran 

E. 

107  11   11 

9609 

105  33  49 

9658 

103  56  13 

9649 

102  18  24 

3640 

10 

Antares 

W. 

85  30  49 

9597 

87  11  25 

9618 

88  52  13 

9610 

90  33  12 

3603 

a  Aquil© 

W. 

45     5  17 

4529 

46     8  50 

4400 

47  14  11 

4390 

48  21   13 

4188 

a  Arietis 

E. 

63    7  35 

9567 

61  27  56 

9560 

59  48    8 

9554 

58     8  11 

.      3647 

Jupiter 

E. 

67  49  35 

9563 

66  10  30 

9686 

64  31  14 

9677 

62  51  48 

3669 

Venus 

E. 

89  39  16 

9969 

88    6  18 

9861 

86  33    9 

9853 

84  59  50 

3846 

Aldebaran 

E. 

94     6  16 

9596 

92  27  15 

3687 

90  48    2 

9679 

89    8  38 

3671 

11 

Antares 

W. 

99     0  55 

9463 

100  43     1 

9466 

102  25  18 

9447 

104     7  46 

9439 

a  Aquils 

W. 

54  18  10 

S793 

55  33  19 

873-2 

56  49  32 

8676 

58    6  46 

86-23 

a  Arietis 

E. 

49  46  13 

9630 

48    5  27 

9616 

46  24  34 

9611 

44  43  35 

3608 

Jupiter 

E. 

54  3*2     1 

96SS 

52  51  33 

9636 

51   10  56 

9519 

49  30     9 

3513 

Venus 

E. 

77  10  38 

9908 

75  36  20 

9800 

74     1  52 

9793 

72  27  15 

3786 

Aldebaran 

E. 

80  48  59 

8633 

79     8  32 

9536 

77  27  55 

9630 

75  47    9 

3518 

Sun 

E. 

132  36  24 

9800 

121     1  66 

S791 

119  27  16 

9782 

117  52  25 

3778 

12 

Antares 

W. 

112  42  52 

9491 

114  26  26 

9393 

116  10  11 

9386 

117  54     6 

3378 

a  A  qui!  ee 

W. 

64  46     3 

8408 

66    8  10 

8373 

67  30  57 

8343 

68  54  20 

8313 

Foraalhaut 

W. 

35    8  41 

•178 

36  35  23 

8106 

38    3  27 

3044 

39  32  45 

3990 

a  Arietis 

E. 

36  17  37 

9496 

34  36  18 

9497 

32  55     1 

9499 

31   13  47 

3604 

Jupiter 

E. 

41     3  68 

9483 

39  22  19 

9476 

37  40  32 

9473 

35  58  39 

3467 

Venus 

E. 

64  31  55 

9753 

62  56  25 

9747 

61  20  47 

9741 

59  45     1 

3736 

Aldebaran 

E. 

67  21     6 

9483 

65  39  29 

9477 

63  57  44 

9473 

62  15  52 

3469 

Sun 

E. 

109  55  12 

9739 

106  19  11 

8791 

106  42  50 

9718 

105    6  36 

3704 

13 

a  Aquils 

W. 

75  59    6 

8193 

77  25  24 

9174 

78  52    4 

8168 

80  19    4 

3143 

Fomalhaut 

W. 

47  14  12 

9788 

48  48  56 

9758 

50  24  19 

9730 

52     0  19 

3704 

a  Arietis 

E. 

22  50  58 

9591 

21  11  48 

9623 

19  33  24 

3663 

17  55  53 

3707 

Jupiter 

E. 

27  28    5 

9468 

25  45  53 

3480 

24     3  44 

9465 

22  21  41 

3473 

Venus 

E. 

51  44  32 

9718 

50    8    9 

9709 

48  31  41 

3706 

46  55     9 

3703 

Aldebaran 

E. 

53  45     7 

9453 

52    2  45 

9450 

50  20  21 

9448 

48  37  55 

3448 

Sun 

E. 

97     1  55 

9664 

95  24  27 

9656 

93  46  48 

3649 

92     8  59 

3641 

14 

a  Aquile 

W. 

87  38  13 

8086 

89    6  41 

3078 

90  35  17 

3073 

92    4     0 

8069 

Fomalhaut 

W. 

60    8    9 

9601 

61  47     3 

9584 

63  26  20 

9569 

65     5  57 

3565 

a  Pegasi 

W. 

39  52  27 

3993 

41  22  50 

9939 

42  54  20 

9890 

44  26  52 

3846 

Venus 

E. 

38  52     1 

3704 

37  15  26 

3707 

35  38  55 

9713 

34     2  31 

3717 

Aldebaran 

E. 

40     6   11 

9464 

38  24    7 

9472 

36  42  15 

348J 

35    0  37 

3496 

Sun 

E. 

83  57  26 

3606 

82  18  39 

3599 

80  39  43 

3593 

79     0  38 

3586 

15 

a  Aquilae 

W. 

99  28  16 

8070 

100  57    2 

8076 

102  25  41 

3083 

103  54  11 

8091 

Fomalhaut 

W. 

73  28  34 

3497 

75     9  51 

3489 

76  51  20 

9480 

78  33     1 

3473 

a  Pegasi 

W. 

52  22     6 

9682 

53  59  10 

3657 

55  36  48 

9636 

57  14  55 

3616 

Venus 

E. 

26     3  55 

3837 

24  30    2 

3879 

22  57  16 

3943 

21  25  50 

3018 

Aldebaran 

E. 

26  39     1 

3638 

25     0  51 

3685 

23  23  51 

3750 

21  48  17 

3833 

Sun 

E. 

70  43     9 

9558 

69     3  16 

3558 

67  23  17 

9648 

65  43  11 

3544 

16 

a  Aquils* 

W. 

111  13  11 

8168 

112  39  58 

8193 

114     6  17 

3318 

115  32     5 

3346 

Fomalhaut 

W. 

87    3  45 

9446 

88  46  14 

9443 

90  28  47 

3441 

92  11  23 

3439 

a  Pegasi 

W. 

65  31  41 

9638 

67  12    2 

3536 

68  52  39 

9616 

70  33  30 

3507 

a  Arietis 

W. 

21  56  47 

3438 

23  39  27 

3401 

25  23     1 

9371 

27    7  17 

3360 

, 
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GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES 

*4 

16 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

Of 

Diff. 

TTTh. 

P.L. 
of 
Diff. 

vin. 

P.L. 
of 
Diff. 

IX^ 

P.L. 
of 
Diff. 

Sun 

E. 

O        /        I' 

64     2  59 

3640 

O         /        II 

63  33  43 

3687 

O         1        M 

60  42  20 

3634 

O        1        II 

59     1  64 

3681 

17 

Fomalhaut 
a  Pegasi 
a  Arietis 
Jupiter 
Sun 

W. 

\V. 

w. 
w. 

E. 

93  54    2 
73  14  34 
38  53    3 
33  43  44 
50  38  49 

3488 
3199 
383ft 
3883 
3633 

95  36  43 
73  55  49 
30  37  13 
34  38  57 

48  58     6 

3439 
3493 
S3*) 
3330 
3632 

97  19  21 
75  37  13 
32  22  43 
26  14  28 
47  17  23 

3440 
3487 
3307 
3310 
3533 

99     1  59 
77  18  44 
34     8  33 
38    0  13 
45  36  40 

3441 
3481 
3297 
3891 
3622 

18 

Fomalhaut 
a  Pegasi 
a  Arietis 
Jupiter 
Sun 

W. 
W- 
W. 
W. 
E. 

107  34     6 
85  47  39 
43     0  38 

36  51  31 

37  13  35 

3464 
347) 
33SB 
3380 
3686 

109  16  10 
87  39  32 
44  47  35 
38  37  50 
35  33  11 

3473 
3472 
3365 
3379 
3540 

110  58     3 
89  11  24 
46  34  16 
40  34  30 
33  53  54 

3481 
3475 
3363 
3279 
3547 

113  39  43 
90  53  13 
48  31  10 
43   10  51 
33  13  46 

3493 
3477 
3368 
3279 
3668 

33 

Sun 

Spica 

Antares 

W. 

E. 
E. 

38  33  45 
53    4  16 
98  58  45 

3964 
3064 
3685 

30     4  43 
51  34  59 
97  19  21) 

3976 
3699 
9699 

31  35  36 
49  46     3 
95  40  33 

3989 
3615 
3616 

33     5  53 

48     7  38 
94     1  58 

8001 
3630 
3680 

24 

Sun 

Spica 

Antares 

W. 
E. 
E. 

40  34     1 
39  59  41 
85  54  11 

8070 
3706 
3706 

42     2  47 

38  23     8 
84  17  38 

8086 

3721 
3730 

43  31   15 
36  46  56 
83  41  35 

8099 

3735 
3785 

44  59  36 
35  11     3 
81     5  32 

8114 
3760 
3760 

35 

Sun 
Spica 
Antares 
a  Aquile 

W. 
E. 
E. 
E. 

53  15  57 

27  16  20 

73  10  50 

119  53  18 

8186 
3840 
3831 
8943 

53  43  24 

25  42  18 

71  36  49 

118  40  41 

8198 
9834 
3834 
8922 

55     8  35 

24     8  34 

70    3     5 

117  27  44 

3313 
3817 
3847 
8905 

56  34  30 

22  35    7 

68  39  38 

116  14  29 

8236 
3860 
3860 
8890 

36 

Sun 
Antares 
a  Aquile 

W. 
E. 
E. 

63  40  11 

60  46  25 

110     5     1 

8388 
3930 

8841 

65     4  36 

59  14  32 

108  50  41 

8800 
3931 
8686 

66  28  48 

57  42  52 

107  36  15 

8812 
3942 
8839 

67  52  46 

56  11  26 

106  21  43 

8833 
3962 
8836 

37 

Sun 
Antares 
a  Aquile 

W. 
E. 
E. 

74  49  40 

48  37  20 

100     8  33 

8871 
3997 
8831 

76  12  30 
47     7    4 
98  53  52 

8879 
8006 

8822 

77  35  11 
45  36  58 
97  39  13 

8886 

8014 
8834 

78  57  44 
44     7    2 
96  24  36 

8393 

8030 
8626 

38 

Sun 
Antares 
a  Aquile 
Fomalhaut 

W. 
E. 
E. 
E. 

85  48  30 

36  39  16 

90  13  16 

117  30  49 

8438 
8047 
8846 
8849 

87  10  20 
35  10    2 

88  58    0 
115  57  34 

8417 
8063 
8860 
8345 

88  32     6 

33  40  53 

87  43  49 

114  34  14 

8431 
8066 
8866 

8341 

89  53  47 

32  11  49 

86  29  43 

113  10  50 

8486 

8069 
8860 
8388 

39 

Sun 
Spica 
a  Aquile 
Fomalhaut 

W. 
W. 

E. 
E. 

96  41  34 

31     7  16 

80  30  51 

106  13     1 

8444 
8068 
8896 
83*23 

98     2  51 

22  36     5 

79     7  27 

104  49  16 

8446 
8068 
8906 
8319 

99  24   17 

24     4  54 

77  54  12 

103  35  27 

8446 
8067 
8916 
8817 

100  45  43 
25  33  44 
76  41     7 

102     1  35 

8444 
8066 

8934 

8314 

30 

Sun 
Spica 
a  Aquile 
Fomalhaut 

W. 
W. 
E. 
E. 

107  33  17 
32  58  16 
70  38  23 
95     1  14 

8433 
8066 
8984 
8*94 

108  54  57 
34  27  19 
69  26  27 
93  36  56 

3439 
8053 
4000 
8290 

110  16  40 
35  56  26 
68  14  47 
92  12  33 

3425 
8049 
4016 
838? 

HI  38  28 
37  25  38 
67     3  22 
90  48     6 

8431 
8044 
4032 
8382 

31 

Sun 
Spica 
a  Aquile 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 
E. 

118  28  54 
44  53     8 
61   11     2 
83  44  37 

105  39  35 

8391 
8018 
4143 
3368 
8806 

119  51  21 
46  22  59 
60     1  41 
82  19  26 

104     5  21 

8385 

8010 
4171 
8363 
8395 

131   13  55 
47  53  59 
58  53  47 
80  54   19 

103  41     4 

8878 
8003 
4203 

8247 
8286 

122  36  37 
49  23     8 
57  44  23 
79  29     6 

101  16  35 

8369 
3996 

4336 
3243 
8375 
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GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

16 

BUr'sNiBM 
Posltkm. 

Midnight. 

P.L. 
of 
Dm 

XV*. 

P.L. 
of 
Difl. 

XVHPi. 

P.L. 
of 
Diff. 

XXP*. 

P.L. 

Of 

Dift 

Sun 

E. 

o      /      u 
57  21  24 

9937 

O        1       */ 

55  40  40 

3636 

O         1        II 

54    0  11 

9594 

O         1        II 

52  19  31 

9633 

17 

Fomalhaat 
a  Pegasi 
a  Arietia 
Jupiter 
Sun 

W. 
W. 

w. 
w. 

E. 

100  44  35 
79    0  24 
35  54  37 
29  46  11 
43  55  57 

3444 
3478 
3369 
3394 
96*3 

102  27    7 
80  42    8 
37  40  53 
31  36  19 
42  15  16 

3448 
3476 
3381 
3*89 
36*6 

104    9  33 
82  23  57 

39  27  20 
33  18  35 

40  34  38 

9463 
9474 
9375 
9986 
3598 

105  51  53 
84    5  47 
41   13  56 
35     4  56 
38  54    4 

3468 
947* 
9971 
9383 
3683 

18 

Fomalhaat 
a  Pegasi 
a  Arietia 
Jupiter 
Sun 

W. 
W- 
W. 
W. 
E. 

114  21     8 
92  34  58 
50    8    4 
43  57  21 
30  32  47 

3603 
3483 
3384 
3281 
9661 

116     2  17 
94  16  37 
51  54  57 
45  43  49 
28  52  59 

3617 
3487 
3364 
9*83 
3673 

117  43    7 
95  58    9 
53  41  49 
47  30  14 
27  13  25 

9681 
9498 
9*66 
9984 
9683 

119  23  37 
97  39  32 
55  28  39 
49  16  37 
25  34    6 

3648 
9600 
9909 
9386 
3596 

23 

Sun 

Spica 

Antares 

W. 
E. 
E. 

34  36    4 
46  29  14 
92  23  44 

8014 
3045 
3646 

36    5  59 
44  51  20 
90  45  50 

30-28 
3060 

9660 

37  35  37 
43  13  47 
89    8  17 

8049 
9675 
9675 

39    4  58 
41  36  34 
87  31     4 

8056 

3690 
9690 

24 

Sun 

Spica 

Antares 

W. 
E. 
E. 

46  27  19 
33  35  29 

79  29  58 

3138 
3764 
3764 

47  54  55 
32     0  14 
77  54  43 

8143 
9779 
9779 

49  22  13 
30  25  18 
76  19  47 

8158 
9799 
979J 

50  49  13 
28  50  40 
74  45     9 

3171 
9806 
2807 

25 

Sun 
Spica 
Antares 
a  Aquile 

W. 
E. 
E. 
E. 

58    0    8 
21     1  57 

66  56  28 
115     0  59 

3339 
3878 
9873 
8876 

59  25  31 

19  29     3 

65  23  34 

113  47  15 

896* 
9884 
9886 
8864 

60  50  39 

17  56  24 

63  50  56 

112  33  19 

8965 
3897 
9897 
8856 

62  15  32 

16  24     1 

62  18  33 

111  19  14 

9376 
9909 

9909 

8848 

26 

Sun 
Antares 
a  Aquile 

W. 
E. 
E. 

69  16  32 

54  40  13 

105     7    8 

883* 
3983 
38*4 

70  40     6 

53    9  12 

103  52  31 

8849 
9979 
8999 

72    3  29 

51  38  24 

102  37  52 

8859 
9981 
8893 

73  26  40 

50     7  47 

101  23  13 

8869 
9989 
8833 

27 

Sun 
Antares 
a  Aquile 

W. 
E. 
E. 

80  20    9 
42  37  14 
95  10     1 

8400 
3038 
8899 

81  42  25 
41     7  34 
93  55  29 

8408 
808* 
8833 

83     4  33 
39  38     1 
92  41     1 

8418 
8038 
8836 

84  26  35 
38    8  35 
91  26  36 

8419 
8043 
8841 

28 

Sun 
Antares 
a  Aquile 
Fomalhaut 

W. 
E. 
E. 
E. 

91   15  24 

30  42  49 

85  15  43 

111  47  23 

8438 
8061 
8867 
8836 

92  36  57 

29  13  52 

84     1  50 

110  23  53 

8441 
8084 
8873 
8833 

93  58  27 

27  44  58 

82  48    3 

109     0  19 

844* 
8065 
8680 

8830 

95  1?  56 

26  16     6 

81  34  23 

107  S6  42 

8443 
8088 

33*6 

29 

Sun 
Spica 
a  Aquile 
Fomalhaut 

W. 
W. 
E. 
E. 

102    7  10 
27    2  35 
75  28  12 

100  37  40 

8449 
8066 
8934 

8810 

103  28  39 
28  31  27 
74  15  27 
99  13  40 

8441 
8084 
8946 
8806 

104  50     9 
30    0  20 
73     2  53 
97  49  36 

8439 
308* 
8957 
880* 

106  11  41 
31  29  16 
71  50  31 
96  25  27 

8486 
8059 
8970 
8999 

30 

Sun 
Spica 
a  Aquile 
Fomalhaut 

W. 
W. 
E. 
E. 

113     0  21 
38  54  56 
65  52  14 
89  23  33 

8415 
8040 
4061 
8*77 

114  22  20 
40  24  19 
64  41  25 
87  58  55 

8411 
8084 

4071 
8373 

115  44  24 
41  53  49 
63  30  55 
86  34  11 

8405 
8030 
4093 
8968 

117    6  35 
43  23  25 

62  20  47 
85     9  22 

8398 
80*4 
4117 
8968 

31 

Sun 
Spica 
a  Aquile 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 
E. 

123  59  29 
50  53  26 
56  36  31 
78    3  48 
99  51  55 

8861 
9988 
4371 
8338 
3364 

125  22  30 
52  23  54 
55  29  12 
76  38  24 
98  27     1 

8863 

9980 
4810 
8*39 
8354 

126  45  40 

53  54  32 

54  22  29 
75  12  53 
97     1  56 

8844 

9971 
4855 

39*7 
8943 

128     9     1 
55  25  21 
53  16  27 
73  47  16 
95  36  38 

8335 
9983 
4404 
39*4 
3*33 
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I. 


AT  GREENWICH  APPARENT  NOON. 

2 

i 

* 

i 

1 

THE  SUN'S 

Sidereal 
Tune 
of  the 
Semi- 
diameter 
panning 

the 
Merid- 
ian. 

66.65 
66.56 
66.47 

Equation  of 

Time, 

to  be 

added  to 

Diff.  for 
lhoar. 

subtracted 

Jrotn 
Apparent 

Time. 

Apparent 
Right  Aaoension. 

Diff.  for 
Ihoar. 

Appartnt 
Declination. 

Diff.  for 
lhour. 

Sani- 
diameler. 

Sat 
Sun. 
Mon. 

1 
2 
3 

h.     m.      b. 

8  46  12.80 
8  50     5.40 
8  53  57.38 

B. 

9.705 
9.679 
9.654 

N.17°  59  30.8 
17  44  12.3 
17  28  36.6 

M 

87.90 
38.63 
39.34 

1         u 

15  48.13 
15  48.26 
15  48.40 

m.     b. 

6     2.05 
5  58.09 
5  53.52 

a. 

0.151 
0.177 
0.203 

«0  T3    b 

4 
5 
6 

8  57  48.76 

9  1  39.54 
9    5  29.72 

9.629 
9.604 
9.579 

17  12  43.9 
16  56  34.5 
16  40    8.5 

40.04 
40.73 
41.41 

15  48.54 
15  48.68 
15  48.83 

66.38 
66.29 
66.20 

5  48.35 
5  42.58 
5  36.22 

0.228 
0.253 
0.277 

1  Fri. 

1  Sat. 

Sun. 

7 
8 
9 

9    9  19.30 
9  13    8.31 
9  16  56.74 

9.555 
9.531 

9.507 

16  23  26.5 
16     6  28.7 
15  49  15.3 

42.08 
42.73 
43.38 

15  48.98 
15  49.13 
15  49.29 

66.12 
66.03 
65.94 

5  29.26 
5  21.73 
5  13.64 

0.301 
0.825 
0.849 

Mon. 
Tues. 
Wed. 

10 
11 
12 

9  20  44.61 
9  24  31.91 
9  28  18.68 

9.484 
9.461 
9.438 

15  31  46.6 
15  14    2.8 
14  56    4.3 

44.01 
44.63 
45.24 

15  49.45 
15  49.61 
15  49.77 

65.86 
65.78 
65.70 

5    4.98 
4  55.76 
4  46.00 

0.872 
0.895 
0.418 

Thur. 

Fri. 

Sat. 

13 

14 
15 

9  32    4.91 
9  35  50.62 
9  39  35.80 

9.416 
9.394 
9.373 

14  37  51.4 
14  19  24.4 
14    0  43.5 

45.83 
46.42 
46.99 

15  49.94 
15  50.11 
15  50.28 

65.62 
65.54 
65.46 

4  35.71 
4  24.89 
4  13.55 

0.440 
0.462 
0.483 

Sun. 
Mon. 
Tues. 

16 
17 
18 

9  43  20.47 
9  47    4.63 
9  50  48.29 

9.352 
9.331 
9.310 

13  41  49.1 
13  22  41.6 
13    3  21.2 

47.54 
48.09 
48.62 

15  50.46 
15  50.64 
15  50.83 

65.38 
65.31 
65.24 

4     1.69 
3  49.33 
3  36.47 

0.504 
0.525 
0.546 

Wed. 
Thur. 
Fri. 

19 
20 
21 

9  54  31.47 

9  58  14.16 

10     1  56.37 

9.290 
9.270 
9.251 

12  43  48.2 
12  24    3.1 
12    4    6.3 

49.13 
49.63 
50.12 

15  51.02 
15  51.22 
15  51.42 

65.17 
65.10 
65.03 

3  23.12 
3    9.30 
2  55.00 

0.566 
0.586 
0.606 

Sat. 
Sun. 
Mon. 

22 
23 
24 

10    5  38.11 
10    9  19.41 
10  13    0.27 

9.232 
9.213 
9.195 

11  43  57.9 
11  23  38.4 
11     3    8.1 

50.59 
51.05 
51.49 

15  51.62 
15  51.83 
15  52.05 

64.96 
64.90 

64.84 

2  40.22 
2  25.01 
2    9.35 

0.625 
0.643 
0.661 

Tues. 
Wed. 
Thur. 

25 
26 
27 

10  16  40.70 
10  20  20.69 
10  24    0.28 

9.177 
9.160 
9.143 

10  42  27.4 
10  21  36.6 
10    0  36.1 

51.91 
52.83 
52.73 

15  52.27 
15  52.49 
15  52.71 

64.78 
64.72 
64.66 

1  53.26 
1  36.75 
1  19.83 

0.679 
0.697 
0.714 

Fri. 
Sat. 
Sun. 
Mon. 

28 
29 
30 
31 

10  27  39.46 
10  31  18.28 
10  34  56.74 
10  38  34.86 

9.127 
9.112 
9.097 
9.083 

9  39  26.2 
9  18    7.2 
8  56  39.3 
8  35    2.9 

53.11 
53.49 
53.85 
54.20 

15  52.93 
15  53.16 
15  53.39 
15  53.62 

64.61 
64.56 
64.51 
64.46 

1    2.51 
0  44.81 
0  26.76 
0    8^37 

0.730 
0.745 
0.759 
0.773 

Tues. 

32 

10  42  12.64 

9.070 

N.  8  13  18.3 

54.53 

15  53.86 

64.41 

0  10.33 

0.786 

^ 

fan. 

— Mem  Time  of  the  8em  Miame 

tor  passing  may  he  f  c 

►and  by  m 

extracting  Oa.18  from  the  1 

Sidereal  Time. 

II. 
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AT  GREENWICH  MEAN 

NOON. 

2 
i 

! 

* 

THE  SUN'S 

Equation  of 

Time, 

to  be 

subtracted 

from 

Difffor 
1  hour. 

Sidereal 
Time. 

Apparent 
Right  Aeoenslon. 

Diff.for 
lhour. 

Appartnt 
Declination. 

Diff.for 
1  hour. 

added  to 
Mean 
Time. 

Sat 
Sun. 
Mod. 

1 

2 
3 

h.     m.     s. 

8  46  11.83 
8  50    4.44 
8  53  56.43 

8. 

9.705 
9.679 
9.654 

N.17°5^  34.7 
17  44  16.2 
17  28  40.5 

a 
37.90 

38.63 

89.34 

m.     8. 

6    2.06 
5  58.11 
5  53.54 

8. 

0.151 
0.177 
0.203 

h.     m.      a> 

8  40    9.77 
8  44     6.33 
8  48    2.89 

Tues. 
Wed. 
Thur. 

4 
5 
6 

8  57  47.82 

9  1  38.61 
9    5  28.81 

9.629 
9.604 
9.579 

17  12  47.8 
16  56  38.4 
16  40  12.5 

40.04 
40.73 
41.41 

5  48.37 
5  42.60 
5  36.24 

0.228 
0.253 
0.277 

8  51  59.45 
8  55  56.01 
8  59  52.57 

Fri. 
Sat 
Sun. 

7 
8 
9 

9    9  18.41 
9  13    7.44 
9  16  55.90 

9.555 
9.581 
9.507 

16  23  30.5 
16    6  32.7 
15  49  19.2 

42.08 
42.73 
43.38 

5  29.29 
5  21.76 
5  13.67 

0.301 
0.325 
0.349 

9    3  49.12 
9     7  45.68 
9  11  42.23 

Mon. 
Tues. 
Wed. 

10 
11 
12 

9  20  43.80 
9  24  31.13 
9  28  17.93 

9.484 
9.461 
9.438 

15  31  50.4 
15  14    6.5 
14  56    7.9 

44.01 
44.63 
45.24 

5    5.01 
4  55.79 
4  46.03 

0.372 
0.395 
0.418 

9  15  38.79 
9  19  35.34 
9  23  31.90 

Thur. 
Fri. 

Sat. 

13 
14 
15 

9  32    4.19 
9  35  49.93 
9  39  35.14 

9.416 
9.394 
9.373 

14  37  54.9 
14  19  27.8 
14    0  46.8 

45.83 
46.42 
46.99 

4  35.74 
4  24.92 
4  13.58 

0.440 
0.462 
0.483 

9  27  28.45 
9  31  25.01 
9  35  21.56 

Sun. 
Mon. 
Tues. 

16 
17 
18 

9  43  19.84 
9  47    4.03 
9  50  47.73 

9.352 
9.331 
9.310 

13  41  52.3 
13  22  44.7 
13     3  24.1 

47.54 
48.09 
48.62 

4     1.72 
3  49.36 
3  36.50 

0.504 
0.525 
0.546 

9  39  18.12 
9  43  14.67 
9  47  11.23 

Wed. 
Thur. 
Fri. 

19 
20 
21 

9  54  30.94 

9  58  13.67 

10     1  55.93 

9.290 
9.270 
9.251 

12  43  51.0 
12  24    5.8 
12    4     8.8 

49.13 
49.63 
50.12 

3  23.15 
3    9.33 
2  55.03 

0.566 
0.586 
0.606 

9  51     7.79 
9  55    4.34 
9  59    0.90 

Sat. 
Sun. 
Mon. 

22 
23 
24 

10    5  37.71 
10    9  19.04 
10  12  59.94 

9.232 
9.218 
9.195 

11  44    0.2 
11  23  40.5 
11     3  10.0 

50.59 
51.05 
51.49 

.  2  40.26 
2  25.03 
2    9.38 

0.625 
0.643 
0.661 

10    2  57.45 
10    6  54.01 
10  10  50.56 

Tues. 
Wed. 
Thur. 

25 
26 
27 

10  16  40.41 
10  20  20.44 
10  24    0.07 

9.177 
9.160 
9.143 

10  42  29.1 
10  21  38.1 
10    0  37.3 

51.91 
52.83 
52.73 

1  53.29 
1  36.77 
1  19.84 

0.679 
0.697 
0.714 

10  14  47.12 
10  18  43.67 
10  22  40.23 

Fri. 
Sat 
Sun. 
Mon. 

Tues. 

28 
29 
30 
31 

32 

10  27  39.30 
10  31  18.16 
10  34  56.66 
10  38  34.83 

10  42  12.66 

9.127 
9.112 
9.097 
9.083 

9.070 

9  39  27.1 
9  18    7.8 
8  56  39.7 
8  35    3.0 

N.  8  13  18.1 

53.11 
53.49 
53.85 
54.20 

54.53 

1     2.52 

0  44.82 
0  26.77 
0    8.38 

0.730 
0.745 
0.759 
0.773 

0.786 

10  26  36.78 
10  30  33.34 
10  34  29.89 
10  38  26.45 

10  42  23.00 

0  10.34 

* 

torn— The  Semidiam 

leter  for  Mc 

on  Noon  ma  j  be  assumed  the  i 

nme  as  that  for  Apparent 

Noon. 

17 
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III. 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


I 


7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


213 
214 
215 

216 
217 
218 

219 
220 
221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 
233 

234 
235 
236 

237 
238 
239 

240 
241 
242 
243 

244 


Tnu  LONGITUDE. 


129  7     (J.l 

130  4  25.7 

131  1  52.1 

131  59  19.4 

132  56  47.7 

133  54  17.0 

134  51  47.4 

135  49  19.1 

136  46  52.1 

137  44  26.4 

138  42    2.1 

139  39  39.4 

140  37  18.2 

141  34  58.5 

142  32  40.4 

143  30  23.9 

144  28    9.0 

145  25  55.7 

146  23  43.8 

147  21  33.4 

148  19  24.4 

149  17  16.8 

150  15  10.5 

151  13     5.6 

152  11     2.0 

153  8  59.8 

154  6  58.8 


155  4 

156  3 

157  1 
157  59 


59.2 
0.8 
3.8 
8.3 


158  57  14.3 


4  24.4 

3  54.9 

1  21.2 

58  48.4 
56  16.5 
53  45.6 

51  15.8 
48  47.4 
46  20.3 

43  54.4 
41  29.9 
39    7.1 

36  45.8 
34  26.0 
32    7.7 

29  51.1 
27  36.0 
25  22.6 

23  10.5 
21  0.0 
18  50.8 

16  43.1 
14  36.7 
12  31.7 

10  27.9 
8  25.5 
6  24.4 

4  24.7 

2  26.2 
0  29.0 

58  33.4 


Dllt  for 
1  boor. 


43.55 
43.58 
43.62 

43.66 
48.70 
43.74 

8.79 

3.84 

43.90 

8.96 
4.02 

4.08 

4.14 
4.21 
.4.28 

.4.85 
4.41 
4.47 

4.53 
4.59 
4.65 

4.71. 
14.77 

4.82 

4.88 
4.93 
4.99 

15.04 
15.09 
5.15 
5.22 


56  39.3   145.28    —0.53 


LATITUDE. 


— ($.80 
0.79 
0.77 

0.72 
0.62 
0.52 

0.40 

0.26 

—0.13 

+0.01 
0.13 
0.24 

0.32 
0.37 
0.40 

0.40 
0.37 
0.30 

0.21 
+0.10 
—0.01 

0.15 
0.28 
0.40 

0.51 
0.59 
0.65 

0.68 
0.70 
0.67 
0.62 


Logarithm 

of  the 

Bedim  Vector 

of  the 


0.0063085 
.0062465 
.0061831 

.0061184 
.0060526 
.0059856 

.0059174 
.0058480 
.0057775 

.0057058 
.0056328 
.0055582 

.0054820 
.0054041 
.0053245 

.0052429 
.0051594 
.0050738 

.0049862 
.0048966 
.0048049 

.0047111 
.0016154 
.0045180 

.0044189 
.0043182 
.0042160 

.0041126 
.0040080 
.0039024 
.0037959 

0.0036889 


Diftfbr 

1 


25.4 
26.1 
26.7 

27.2 
27.7 
28.2 

28.8 
29.2 
29.6 

80.1 
80.8 
31.4 

32.1 

32.8 
33.6 

34.4 
35.2 
86.1 

86.9 
87.8 
38.6 

39.4 
40.2 
40.9 

41.6 
42.3 

42.8 

43.3 
43.7 
44.2 
44.5 

44.8 


of 

Sidereal  Oh. 


15   17  19.53  , 
15   13  23.62 
15     9  27.70 


I 


15 
15 


5  31.79 
1  35.88 


I 


14  57  39.97 

14  53  44.06 
14  49  48.15 
14  45  52.24 

14  41  56.33 
14  38  042 
14  34    4.51 

14  30  8.61 
14  26  1270 
14  22  16.79 

14  18  20.88 
14  14  24.97 
14  10  29.06 

14  6  33.15 
14  2  37.24 
13  58  41.33 

13  54  45.42 
13  50  49.52 
13, 46  53.61 

13  42  57.70 
13  39    179  ; 
13  35    5.88  J 
I 
13  31    9.97  | 
13  27  H.06 
13  23  18.15 
13  19  22.2* 

13  15  26.331 


Iff  OCT.— *  oorrefponda  to  the  true  equinox  of  the  date,  a.'  to  the  mean  equinox  of  Jan.  OdL 


IV. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


i 

2 


4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


SEMIDIAMBTHR. 


Noon* 


14  58.2 

15  5.7 
15  14.7 

15  24.6 

15  34.5 

15  43.8 

15  51.9 

15  59.0 

16  4.4 

16  8.2 

16  10.4 

16  11.2 

16  10.7 

16  8.9 

16  5.5 

16  0.7 

15  54.3 

15  46.5 

15  37.5 

15  27.8 

15  18.1 

15  8.8 

15  0.6 

14  54.2 

14  50.0 

14  48.4 

14  49.5 

14  53.5 

15  0.3 
15  9.4 
15  20.2 

15  32.3 


Midnight. 


1^ 

15 
15 


1.8 
10.1 
19.6 


15  29.6 
15  39.3 
15  48.0 

15  55.6 

16  1.9 
16  6.5 

16 
16 
16 

16 
16 
16 


9.5 
11.0 
11.1 

10.0 
7.4 
3.3 


15  57.7 
15  50.6 
15  42.1 

15  32.7 
15  22.9 
15  13.4 

15  4.5 
14  57.1 
14  51.8 

14  48.9 
14  48.6 
14  51.1 

14  56.6 

15  4.6 
15  14.6 
15  26.1 

15  38.8 


HORIZONTAL  PARALLAX. 


Noon. 


54  49.6 

55  17.4 

55  50.3 

56  26.2 

57  2.6 

57  37.0 

58  7.6 
58  33.1 

58  52.8 


59 

59 


59 
59 

58 


6.7 
14.9 
17.9 

16.1 

9.2 

57.0 


58  39.2 
58  15.8 
57  47.1 

57  14.2 
56  38.7 
56  2.7 

55  28.5 
54  58.5 
54  34.9 


54 
54 
54 


19.6 
13.7 
17.9 


54  32.5 

54  57.1 

55  30.3 

56  10.6 

56  55.1 


Wff.for 
lhour. 


+1.02 
1.28 
1.46 

1.52 
1.48 
1.86 

1.18 
0.94 
0.70 

0.46 

0.22 

+0.02 

-0.18 
0.38 
0.62 

0.86 
1.10 
1.30 

1.44 
1.50 
1.48 

1.36 
1.14 

0.84 

0.44 
-0.04 
+0.40 

0.80 
1.18 
1.54 
1.78 

+1.89 


Midnight. 


55    2.7 

55  33.3 

56  8.0 

56  44.5 

57  20.2 

57  52.9 

58  21.0 

58  43.7 

59  0.5 


59 
59 
59 


11.5 
17.0 
17.6 


59  13.3 
59    3.8 

58  48.8 

58  28.2 
58  2.1 
57  31.1 

56  56.7 
56  20.6 
55  45.2 

55  12.8 
54  45.8 
54  26.1 

54  15.4 
54  14.5 
54  23.9 

54  43.6 

55  12.7 

55  49.7 

56  32.5 

57  18.1 


Biff,  for 
lhoor. 


+1.16 
1.88 
1.50 

1.52 
1.42 
1.28 

1.06 
0.82 
0.58 

0.34 
+0.12 
-0.08 

0.28 
0.50 
0.74 

0.98 
1.20 
1.38 

1.48 
1.50 
1.44 

1.26 
1.00 
0.64 

-0.24 

+0.18 

0.60 

1.00 
1.86 
1.68 
1.84 

+1.92 


MERIDIAN  PASSAGE. 


h.    m. 

8  48.1 

9  42.3 

10  37.0 

11  30.6 

12  22.1 

13  11.3 

13  58.8 

14  45.4 

15  32.4 

16  21.3 

17  13.1 

18  8.9 

19 
20 
21 

22 
23 


8.5 
10.8 
13.0 

12.7 
7.9 

23  58.5 


6 

44.9 

28.2 

# 

9.6 
50  4 

3  31.6 

4  14.3 

4  59.4 

5  47.2 

6  37.9 

7  31.0 

8  25.1 

9  19.0 

10  11.7 


DHL  for 
lhoor. 


m. 
2.22 
2.27 
2.25 

2.19 
2.10 
2.01 

1.96 
1.95 
2.00 

2.10 
2.24 
2.40 

2.54 
2.59 
2.54 

2.39 
2.20 
2.02 


1.87 
1.76 

1.71 
1.71 
1.75 

1.83 
1.94 
2.05 

2.16 
2.23 
2.25 
2.22 

2.14 


AGE. 


d. 

11.2 
12.2 

13.2 

14.2 
15.2 
16.2 

17.2 
18.2 
19.2 

20.2 
21.2 
22.2 

23.2 
24.2 
25.2 

26.2 
27.2 
28.2 

29.2 
0.8 
1.8 

2.8 
3.8 
4.8 

5.8 
6.8 
7.8 

8.8 

9.8 

10.8 

11.8 

12.8 
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THE  MOON'S   RIGHT 

ASCENSION  AND   DECLINATION. 

Hoar. 

Bight  Afonrion. 

DUE. 
forlm. 

DeellnaOon. 

Dm 

for  1  m. 

Boar. 

Bight  AMOorion- 

DUL 
forlm. 

.--_. 

D*      1 
fbrlBL-'l 

SATURDAY   1. 

MONDAY  3.                           1 

h.    m.    •. 

i 

O       |       « 

IT 

h.   m.   •• 

*. 

o      i      «     1       m 
S.27  39  48.6  [     4.H6  1 

0 

17     9  31.83 

2.3810 

S.28     1  17.5 

3.100 

0 

10     1  47.53 

24694 

1 

17  11  48.80 

2.384? 

28    4  19.3 

2490 

1 

19    4    9.06 

S4686 

27  35  37.1 

AM 

2 

17  14     5.99 

2.3884 

28    7  12.7 

3-820 

2 

19    6  30.54 

24676 

27  31  16.3 

4-4* 

3 

17  16  23.40 

2.2920 

28    9  57.5 

2.679 

3 

19    8  51.96 

24665 

27  26  46.4 

4-57*   [ 

4 

17  18  41.04 

2.2955 

28  12  33.9 

2.688 

4 

19  11  13.31 

24664 

27  22    7.3 

4-728    | 

5 

17  20  58.88 

2.2989 

28  15     1.9 

2496 

5 

19  13  34.59 

2.8542 

27  17  19.0 

44B1    ! 

6 

17  23  16.92 

2.3023 

28  17  21.4 

2.253 

6 

19  15  55.80 

24629 

27  12  21.4 

64134    1 

7 

17  25  35.16 

2.3056 

28  19  32.2 

2.109 

7 

19  18  16.94 

24616 

27    7  14.7 

6-186   | 

8 

17  27  53.60 

24083 

28  21  34.3 

1.965 

8 

19  20  38.00 

24602 

27     1  58.9 

643B   | 

9 

17  30  12.23 

2.3119 

28  23  27.8 

1.820 

9 

19  22  58.96 

24487 

26  56  34.1 

6-490   ; 

10 

17  32  31.05 

24150 

28  25  12.6 

1.674 

10 

19  25  19.82 

24471 

26  51    0.1 

6-641 

11 

17  34  50.05 

24180 

28  26  48.6 

1427 

11 

19  27  40.58 

24464 

26  45  17.1 

6.79*   i 

12 

17  37    9.22 

24209 

28  28  15.8 

1.380 

12 

19  30     1  24 

24435 

26  39  25.1 

6-943  ! 

13 

17  39  28.56 

2.3237 

28  29  34.1 

1.233 

13 

19  32  21.79 

24416 

26  33  24.0 

6492  , 

14 

17  41  48.06 

24264 

28  30  43.6 

1.085 

14 

19  34  42.22 

24395 

26  27  14.0 

6.242  | 

15 

17  44     7.73 

24291 

28  31  44.3 

0.937 

15 

19  37    2.52 

24374 

26  20  55.1 

6491  ' 

16 

17  46  27.55 

2.3317 

28  32  36.1 

0.788 

16 

19  39  22.70 

24852 

26  14  27.2 

6499  ' 

17 

17  48  47.53 

2.3311 

28  33  18.9 

0.639 

17 

19  41  42.75 

24380 

26     7  50.5 

6*698 

18 

17  51     7.66 

2.3364 

28  33  52.8 

0.489 

18 

19  44    2.66 

23307 

26     1     4.9 

6-833 

19 

17  53  27.93 

3-3386 

28  34  17.8 

0439 

19 

19  46  22.43 

24284 

25  54  10.5 

6*980 

20 

17  55  48.32 

2-3107 

28  34  33.7 

0.189 

20 

19  48  42.06 

24260 

25  47    7.4 

7*126 

21 

17  58    8.82 

24427 

28  34  40.6 

0.038 

21 

19  51     1.54 

2-3285 

25  39  55.5 

7-271 

22 

18    0  29.44 

2-3446 

28  34  38.3 

0.113 

22 

19  53  20.88 

24209 

25  32  34.9 

7-416 

23 

18    2  50.17 
SD 

2.3464 

NDAY 

S.28  34  26.9 
2. 

0.265 

23 

19  55  40.06 
TU 

24183 

ESDA^ 

S.25  25    5.6      7460 

r  4. 

0 

18    5  11.01 

24481 

S.28  34    6.5 

0.417 

0 

19  57  59.08 

2.3156 

S.25  17  27.7 

7.704 

1 

18    7  31.95 

24497 

28  33  37.0 

0.609 

1 

20    0  17.94 

24129 

25    9  41.2 

7.847 

2 

18    9  52.99 

2.3513 

28  32  58.3 

0.722 

2 

20    2  36.62 

24101 

25     1  46.2      74W 

3 

18  12  14.12 

2.3538 

28  32  10.4 

0476 

3 

20    4  55.13 

24072 

24  53  42.7{     8.131 

4 

18  14  35.33 

2.3542 

28  31  13.3 

1.028 

4 

20    7  13.47 

24042 

24  45  30.6|     «.*7i 

5 

18  16  56.62 

2.3555 

28  30    7.0 

1.183 

5 

20    9  31.63 

2.8012 

24  37  10.1      &4I2 

6 

18  19  17.99 

2.3567 

28  28  51.6 

1436 

6 

20  11  49.61 

2.2982 

24   28  41.3;       8.651 

7 

18  21  39.42 

2.3677 

28  27  26.9 

1.490 

7 

20  14    7.41 

2.2961 

24   20      4.1 1       8489 

8 

18  24    0.91 

24586 

28  25  52.9 

1.644 

8 

20  16  25.03 

2.2919 

24  11  18.7!     8426 

9 

18  26  22.44 

24594 

28  24    9.6 

1.798 

9 

20  18  42.45 

2.3887 

24    2  25.1 1     8.962 

10 

18  28  44.02 

2.3601 

28  22  17.0 

1.953 

10 

20  20  59.67 

2.2856 

23  53  23.3 

9X98 

11 

18  31     5.64 

2.3607 

28  20  15.1 

2.107 

11 

20  23  16.69 

2.2822 

23  44  13.3 

9438 

!  12 

18  33  27.29 

24612 

28  18    4.0 

2.263 

12 

20  25  33.52 

2.2789 

23  34  55.3 

9467 

!  13 

18  35  48.97 

24616 

28  15  43.7 

2-416 

13 

20  27  50.16 

2.2766 

23  25  29.3 

9.600 

14 

18  38  10.68 

34619 

28  13  14.2 

2470 

14 

20  30    6.59 

2.2722 

23  15  55.4 

9.633 

15 

18  40  32.40 

2.3621 

28  10  35.4 

2.724 

15 

20  32  22.81 

2.2688 

23    6  13.6 

9.762 

16 

18  42  54.13 

24633 

28    7  47.4 

2.878 

16 

20  34  38.82 

2.2654 

22  56  23.9 

9491 

17 

18  45  15.86 

2.3622 

28     4  50.1 

8.033 

17 

20  36  54.63 

2.2619 

22  46  26.5 

10.020 

18 

18  47  37.58 

2.3031 

28     1  43.5 

8.188 

18 

20  39  10.23 

2.2684 

22  36  21.5 

10.148 

19 

18  49  59.30 

24619 

27  58  27.6 

8443 

19 

20  41  25.62 

2.2548 

22  26    8.8 

10476 

20 

18  52  21.00 

24616 

27  55     2.4 

3.496 

20 

20  43  40.80 

2.2513 

22  15  48.5 

10403 

21 

18  54  42.68 

24613 

27  51  27.9 

3.663 

21 

20  45  55.76 

2.2476 

22    5  20.6 

10428 

22 

18  57    4.33 

24607 

27  47  44.0 

8.808 

22 

20  48  10.50 

2-2440 

21  54  45.2 

10.653 

23 

18  59  25.95 

2.3601 

27  43  50.9 

8.983 

23 

20  50  25.03 

2.2404 

21  44    2.4 

10.777 

24 

19    1  47.53 

2.3594 

S.27  39  48.6 

4.118 

24 

20  52  39.34 

2.2867 

S.21  33  12.1 

10.900 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ajcenikm. 

Ditt 
forlm. 

Deelinrtkm. 

our. 

forlm. 

Hoar. 

Bight  Ajoension. 

Diff. 
forlm. 

Declination. 

Dlfl. 
forlm. 

WED] 

NESDi 

kY  5. 

FRIDAY 

7. 

h.    m.    ». 

0. 

0        /        ■ 

i 

h.    m.    ». 

i. 

O         1         II 

N 

0 

20  52  39.34 

2.2807 

S.21  33  12.1 

10.900 

0 

22  35  59.76 

2.0808 

S.10  51  14.1 

16369 

1 

20  54  53.43 

2.2881 

21  22  14.5 

11.021 

1 

22  38     4.51 

23781 

10  35  50.0 

15481 

2 

20  57    7.31 

2.2*6 

21  11     9.7 

11.141 

2 

22  40    9.13 

23760 

10  20  22.3 

16492 

3 

20  59  20.97 

2.2259 

20  59  57.7 

11.260 

3 

22  42  13.63 

2.0739 

10    4  51.0 

15352 

4 

21     1  34.40 

23222 

20  48  38.6 

11.378 

4 

22  44  17.99 

23719 

9  49  16.2 

16310 

5 

21     3  47.61 

2.2186 

20  37  12.5 

11.495 

5 

22  46  22.24 

23699 

9  33  38.0 

16.666 

6 

21     6    0.62 

2.2148 

20  25  39.3 

11.611 

6 

22  48  26.37 

23679 

9  17  56.5 

15.720 

7 

21     8  13.41 

2.2110 

20  13  59.2 

11.726 

7 

22  50  30.38 

23660 

9    2  11.7 

15.773 

8 

21  10  21.97. 

2.2072 

20    2  12.3 

11340 

8 

22  52  34.29 

23641 

8  46  23.8 

15324 

9 

21  12  38.28 

2.2034 

19  50  18.7 

11.952 

9 

22  54  38.09 

93625 

8  30  32.8 

16374 

10 

21   14  50.36 

2.1897 

19  38  18.3 

12462 

10 

22  56  41.78 

23608 

8  14  38  8 

16328 

11 

21   17    2.24 

2.1861 

19  26  11.2 

12.171 

11 

22  58  45.38 

23592 

7  58  41.9 

15371 

12 

21  19  13.91 

2.1826 

19  13  57.6 

12.278 

12 

23    0  48.89 

2.0577 

7  42  42  2 

16318 

13 

21  21  25.36 

2.1889 

19     1  37  5 

12.381 

13 

23    2  52.30 

23661 

7  26  39.7 

16.064 

14 

21  23  36.59 

2.1858 

18  49  10.9 

12.489 

14 

23    4  55  63 

23348 

7  10  34.6 

16.109 

15 

21  25  47.61 

2.1818 

18  36  38.0 

12393 

15 

23     6  58.88 

23535 

6  54  26.9 

16.152 

16 

21  27  58.40 

2.1782 

18  23  58.8 

12398 

16 

23     9    2.04 

23523 

6  38  16.7 

16.193   ! 

17 

21  30    8.98 

2.1746 

18  11  13.4 

12302 

17 

23  11     5.14 

2-0512 

6  22     4.0 

16.232 

18 

21  32  19.34 

2. 17 10 

17  58  21.8 

12.905 

18 

23  13     8.18 

2-0501 

6     5  49.0 

16.270 

19 

21  34  29.50 

2.1675 

17  45  24.1 

18307 

19 

23  15  11.16 

2-0491 

5  49  31.8 

16306 

20 

21  36  39.45 

2.1640 

17  32  20.5 

13.107 

20 

23  17  14.08 

23482 

5  33  12.4 

16341 

21 

21  38  49.18 

2.1005 

17  19  11.0 

13.206 

21 

23  19  16.94 

23473 

5  16  50.9 

16375 

22 

21  40  58.69 

2.1570 

17    5  55.6 

13308 

22 

23  21  19.76 

23465 

5    0  27.4 

16.408 

23 

21  43    8.00 
THl 

2.1685 
JRSD.A 

S.16  52  34.5 
lY    6. 

18399 

23 

23  23  22.53 

SAT 

23458 

URDA 

S.  4  44     1.9 
Y   8. 

16440 

0 

21  45  17.11 

2.1501 

S.16  39    7.6 

13494 

0 

23  25  25.26 

2.0462 

S.  4  27  34.6 

16471 

1 

21  47  26.02 

2.1467 

16  25  35.1 

13388 

1 

23  27  27.95 

2.0446 

4  11     5.6 

16300 

2 

21  49  34.72 

2.1433 

16  11  57.1 

18381 

2 

23  29  30.62 

2.0441 

3  54  34  9 

16.527 

3 

21  51  43.22 

2.1400 

15  58  13.6 

18.772 

3 

23  31  33.26 

2.0137 

3  38    2.6 

16.552 

4 

21  53  51.51 

2.1867 

15  44  24.7 

13361 

4 

23  33  35  87 

2.0484 

3  21  28.8 

16.576 

5 

21  55  59.61 

2.1834 

15  30  30.5 

13.948 

5 

23  35  38.47 

2.0432 

3    4  53.6 

16.597 

6 

21  58    7.52 

2.1302 

15  16  31.1 

14333 

6 

23  37  41.07 

2.043) 

2  48  17.1 

16.618 

7 

22    0  15.23 

2.1271 

15    2  26.5 

14-118 

7 

23  39  43.66 

2.0432 

2  31  39.3 

16.638 

8 

22    2  22.76 

2.1210 

14  48  16.8 

14.202 

8 

23  41  46.25 

23433 

2  15    0.4 

16.657 

9 

22    4  30.10 

2.1209 

14  34    2.1 

14.285 

9 

23  43  48.85 

23484 

1  58  20.5 

16.675 

10 

22    6  37.26 

2.1178 

14  19  42.4 

14367 

10 

23  45  51.45 

23486 

1  41  39.6 

16.691 

11 

22    8  44.24 

2.1148 

14    5  17.9 

14.448 

11 

23  47  54.07 

23488 

1  24  57.7 

16.706 

12 

22  10  51.04 

2.1118 

13  50  48.7 

14327 

12 

23  49  56.70 

2.0441 

1     8  15.0 

16.719 

13 

22  12  57.66 

2.1089 

13  36  14.8 

14305 

13 

23  51  59.35 

2.0445 

0  51  31.6 

16.730 

14 

22  15    4.11 

2.1060 

13  21  36.2 

14381 

14 

23  54    2.04 

2.0450 

0  34  47.5 

16.740 

15 

22  17  10.40 

2-1032 

13    6  53.1 

14.756 

15 

23  56    4.77 

23456 

0  18    2.9 

16.749 

16 

22  19  16.51 

2.1005 

12  52    5.6 

14330 

16 

23  58    7.53 

2.0463 

S.  0     1  17.8 

16.756 

17 

22  21  22.46 

2^)978 

12  37  13.6 

14302 

17 

0    0  10.34 

2.0470 

N.  0  15  27.7 

16.762 

18 

22  23  28.24 

2-0952 

12  22  17.3 

14.978 

18 

0    2  13.19 

2.0478 

0  32  13.6 

16  767 

19 

22  25  33.86 

24)926 

12    7  16.8 

16342 

19 

0    4  16.09 

23487 

0  48  59.6 

16771 

20 

22  27  39.33 

24)900 

11  52  12.2 

15.110 

20 

0    6  19.06 

23498 

1     5  45.7 

16.773 

21 

22  29  44.66 

24875 

11  37    3.6 

15.177 

21 

0    8  22.09 

93510 

1  22  31.9 

16.773 

22 

22  31  49.83 

2-0850 

11  21  51.0 

16.242 

22 

0  10  25.19 

23523 

1  39  18.1 

16.771     I 

23 

22  33  54.86 

2-0826 

11     6  34.5 

15.806 

23 

0  12  28.37 

23537 

1  56    4.2 

16.767 

24 

22  35  59.76 

2-0803 

S.10  51  14.1 

15369 

24 

0  14  31.64 

23551 

N.  2  12  50.0 

16.762 

\ 
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VII. 


GREENWICH    MEAN    TIME. 

THE  MOON'S   RIGHT  ASCENSION  AND   DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
forlm. 

DeoUnatton. 

Diff. 
for  1  m. 

Hoar. 

Bight  Am6diIod. 

Diff 
forlm. 

.— 

Diff 
forlm. 

SUNDAY 

'    9. 

TUESDAY  11. 

h.    m.    s. 

». 

«,    °      '      * 

M 

h.    m.    0. 

i. 

O         1        It 

it 

0 

0  14  31.64 

94061 

N.  2  12  50.0 

16.763 

0 

1  56  24.53 

3.2316 

N.15    3  51.0 

14.769 

1 

0  16  34.99 

34686 

2  29  35.5 

16.766 

1 

1  58  37.99 

3.3370 

15  18  34.7 

14.688 

2 

0  18  38.43 

2.0692 

2  46  20.6 

16.749 

2 

2    0  51.78 

3.3834 

15  33  13.5 

14496 

3 

0  20  41.97 

34698 

3     3    5.3 

16.740 

3 

2    3     5.90 

3.2879 

15  47  47.4 

14492 

4 

0  22  45.61 

34616 

3  19  49.4 

16.780 

4 

2    5  20.35 

2.2485 

16    2  16.1 

14436 

5 

0  24  49.35 

34688 

3  36  32.8 

16.719 

5 

2    7  35.14 

3.2491 

16  16  39.6 

14469 

6 

0  26  53.21 

3466-2 

3  53  15.4 

16.706 

6 

2    9  50.26 

3.2548 

16  30  57.9 

14460 

7 

0  28  57.18 

34673 

4     9  57.2 

16.691 

7 

2  12    5.72 

2.2605 

16  45  10.8 

14.170 

8 

0  31     1.28 

34693 

4  26  38.1 

16.676 

8 

2  14  21.53 

3.3688 

16  59  18.2 

14478 

9 

0  33     5.50 

34718 

4  43  18.1 

16.657 

9 

2  16  37.69 

2.272-2 

17  13  20.1 

18484 

10 

0  35    9.85 

34785 

4  59  56.9 

16.689 

10 

2  18  54.21 

2.3762 

17  27  16.3 

IS489 

11 

0  37  14.35 

34769 

5  16  34.5 

16.619 

11 

2  21  11.08 

2.2842 

17  41     6.7 

18.792 

19 

0  39  18.99 

34784 

5  33  10.8 

16.697 

12 

2  23  28  31 

2.2902 

17  54  51.2 

18493 

13 

0  41  23.77 

24810 

5  49  45.8 

16.573 

13 

2  25  45.89 

3.296-2 

18    8  29.7 

18492 

14 

0  43  28.71 

34887 

6    6  19.3 

16.547 

14 

2  28    3.84 

3.30-23 

18  22    2.2 

IS490 

15 

0  45  33.81 

34664 

6  22  51.3 

16430 

15 

2  30  22.15 

3*3084 

18  35  28.5 

18466 

16 

0  47  39.07 

3489-2 

6  39  21.6 

16.491 

16 

2  32  40.83 

24146 

18  48  48.5 

13.280 

17 

0  49  44.51 

34931 

6  55  50.2 

16.461 

17 

2  34  59.88 

2.3207 

19    2    2.1 

18.173 

18 

0  51  50.12 

34960 

7  12  17.0 

16.480 

18 

2  37  19.30 

23269 

19  15    9.2 

18464 

19 

0  53  55.91 

34980 

7  28  41.9 

16.396 

19 

2  39  39.09 

9*3332 

19  28    9.6 

12468 

20 

0  56     1.88 

3*1011 

7  45     4.8 

16.364 

20 

2  41  59.25 

3*3395 

19  41     3.4 

1-2441 

21 

0  58    8.04 

3*1043 

8     1  25.6 

16429 

21 

2  44  19.80 

34458 

19  53  50.4 

12.727 

23 

1     0  14.40 

3.1076 

8  17  44.1 

16.293 

22 

2  46  40.74 

3*3621 

20    6  30.5 

12411 

23 

1    2  20.96 
MO 

3*1109 

NDAY 

N.  8  34    0.4 
10. 

16.363 

23 

2  49    2.06 
WEDI 

24584 
*ESDi 

N.20  19    3.6 
\Y   12. 

12498 

0 

1    4  27.72 

3.1148 

N.  8  50  14.3 

16.313 

0 

2  51  23.75 

34647 

N.20  31  29.6 

13474 

1 

1     6  34.68 

3.1179 

9    6  25.7 

16.171 

1 

2  53  45.82 

34711 

20  43  48.3 

12.253 

2 

1     8  41.87 

3.1316 

9  22  34.6 

16.138 

2 

2  56    8.27 

34775 

20  55  59.7 

13.180 

3 

1  10  49.28 

3.1364 

9  38  40.8 

16.063 

3 

2  58  31.12 

3.3889 

21     8    3.8 

12406 

4 

1  12  56.92 

3.1293 

9  54  44.3 

16.036 

4 

3     0  54.36 

34908 

21  20    0.3 

11480 

5 

1   15    4.79 

3.133-2 

10  10  44.9 

15487 

5 

3    3  17.98 

34967 

21  31  49.2 

11.752 

6 

1  17  12.90 

3.1873 

10  26  42.6 

15436 

6 

3    5  41.98 

3.4031 

21  43  30.5 

11423 

7 

1  19  21.25 

3.1413 

10  42  37.2 

154B4 

7 

3    8    6.36 

3.4095 

21  55     3.9 

11.492 

8 

1  21  29.85 

3.1468 

10  58  28.7 

15431 

8 

3  10  31.13 

34160 

22    6  29.4 

11460 

9 

1  23  38.70 

3.1495 

11  14  17.1 

16.777 

9 

3  12  56.30 

34225 

22  17  46.9 

11.226 

10 

1  25  47.79 

3.1638 

11  30    2.2 

16.732 

10 

3  15  21.85 

3.4289 

22  28  56.3 

11490 

11 

1  27  57.15 

3.1581 

11  45  43.8 

15665 

11 

3  17  47.78 

2.4863 

22  39  57.5 

10462 

12 

1  30    6.78 

3.16*5 

12     1  22.0 

15.606 

12 

3  20  14.10 

2.4417 

22  50  50.4 

10412 

13 

I  32  16.68 

3.1670 

12  16  56.6 

15445 

13 

3  22  40.79 

34481 

23     I  34.8 

10.670 

14 

1  34  26.85 

3.1716 

12  32  27.5 

16.482 

14 

3  25    7.86 

3.4544 

23  12  10.8 

10427 

15 

1  36  37.29 

3.1763 

12  47  54.6 

16418 

15 

3  27  35.33 

34607 

23  22  38.2 

10.383 

16 

1  38  48.01 

3.1811 

13    3   17.7 

15453 

16 

3  30    3.18 

34670 

23  32  56.8 

10.338 

17 

1  40  59.02 

2.1860 

13  18  36.8 

15.386 

17 

3  32  31.40 

34733 

23  43    6.6 

10.092 

18 

1  43   10.32 

3.1909 

13  33  51.9 

15.217 

18 

3  34  59.98 

34795 

23  53    7.7 

9444 

19 

1  45  21.92 

3.1958 

13  49    2.8 

15.147 

19 

3  37  28.94 

94857 

24    2  59.8 

9.794 

20 

1  47  33.82 

2.3008 

14    4     9.4 

15475 

20 

3  39  58.27 

24919 

24  12  42.8 

9.642 

21 

1  49  46.03 

3.2059 

14  19  11.7 

15401 

21 

3  42  27.97 

24981 

24  22  16.6 

9.488 

22 

1  51  58.55 

3.2111 

14  34     9.4 

14926 

22 

3  44  58.05 

2.6043 

24  31  41.1 

9432 

23 

1  54  11.38 

3.3168 

14  49     2.5 

14448 

23 

3  47  28.48 

3-6103 

24  40  56.3 

9.176 

24 

1  56  24.53 

3.3216 

N.15    3  51.0 

14.769 

24 

3  49  59.25 

34168 

N.24  50    2.0 

9417 

VIII. 


AUGUST,    1857. 


135 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  ABoenBton. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Hour. 

Bight  Ascension. 

DHL 
forlm. 

Declination. 

Diff. 
forlm. 

THD 

RSDA 

Y   13. 

SATURDAY  15. 

h.    m.    I. 

0. 

O         1         H 

M 

h.    m.    8. 

». 

o      t      a 

n 

0 

3  49  59.25 

2.6163 

N.24  50    2.0 

9417 

0 

5  55  40.77 

2.6680 

N.28  38  21.5 

0.188 

1 

3  52  30.38 

24222 

24  58  58.2 

8458 

1 

5  58  20.83 

24673 

28  38  27.0 

0409 

S 

3  55     1.86 

2.5280 

25    7  44.8 

8497 

2 

6     1     0.84 

24664 

28  38  20.7 

0.206 

3 

3  57  33.70 

2.6387 

25  16  21.8 

8436 

3 

6    3  40.79 

24663 

28  38    2.5 

0401 

4 

4    0    5.89 

2.6303 

25  24  48.9 

8472 

4 

6    6  20.67 

2.6641 

28  37  32.6 

0497 
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10 

13  10  48.68 

14259 

9  42  26.5 

18488 

14468 

1  45     1.7 

15.117 

11 

13  12  38.28 

14271 

9  56  15.2 

18.793 

14446 

1  29  54.8 

15.110 

12 

13  14  27.96 

14284 

10  10     1.2 

13.746 

14425 

1  14  48.4 

15.101 

13 

13  16  17.71 

14398 

10  23  44.4 

18497 

14406 

0  59  42.6 

16491 

14 

13  18    7.55 

14313 

10  37  24.7 

18449 

14886 

0  44  37.5 

15.080 

15 

13  19  57.49 

14339 

10  51     2.0 

18400 

14367 

0  29  33  1 

16468 

16 

13  21  47.52 

14345 

11     4  36.4 

18460 

14349 

N.  0  14  29.4 

15456 

17 

13  23  37.65 

14362 

11  18    7.7 

18499 

14333 

S.  0    0  33.7 

16443 

18 

13  25  27.88 

14380 

11  31  36.0 

18447 

14816 

0  15  36.0 

16.039 

19 

13  27  18.22 

14398 

11  45     1.3 

18.896 

14301 

0  30  37.4 

16414 

20 

13  29    8.67 

14417 

11  58  23.4 

18443 

14387 

0  45  37.8 

14498 

21 

13  30  59.23 

14436 

12  11  42.2 

18.388 

14373 

1    0  37.2 

14481 

22 

13  32  49.90 

14456 

12  24  57.8 

18.388 

14360 

S.  1  15  35.6 

14464 

23 

13  34  40.70 

14477 

S.12  38  10.1 

18.178 

MONDAY  24. 


13  36 
13  38 
13  40 
13  42 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  55 
13  57 

13  58 

14  0 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


4 

6 

8 

10 

12 

14 

15 

17 

19 

14  21 


31.63 
22.68 
13.87 
5.19 
56.64 
48.24 
39.99 
31.89 
23.94 
16.15 
8.53 
1.07 
53.77 
46  64 
39.69 
32.93 
26.34 
19.94 
13.73 
7.70 
1.87 
56.24 
50.81 
45.58 
40.56 


14498 
14519 
14541 
14564 
14588 
14612 
14637 
14663 
14690 
1.8717 
14744 
14772 
14800 
14829 


14887 
14917 
1.8948 
14980 
1.9012 
14045 
1-9078 
1-9111 
1-9145 
1-9180 


S.12  51  19.2 

18.133 

12    4  24.9 

13.066 

13  17  27.2 

13.009 

13  30  26.0 

13451 

13  43  21.2 

13493 

13  56  12.9 

13433 

14     9     1.1 

13.778 

14  21  45.7 

13.713 

14  34  26.7 

12.660 

14  47     3.9 

13488 

14  59  37.3 

13436 

15  12    6.8 

13463 

15  24  32.4 

13498 

15  36  54.2 

13.333 

15  49  12.1 

12.387 

16     1  26.1 

13.300 

16  13  36.0 

13.183 

16  25  41.8 

13463 

16  37  43.5 

11498 

16  49  41.0 

11438 

17     1  34.3 

11453 

17  13  23.4 

11.781 

17  25    8.2 

11.709 

17  36  48.6 

11436 

S.17  48  24.5 

11463 

1 


18 
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AUGUST,    1857. 


XL 


GREENWICH 

MEAN    TIME. 

THE  MOON'S   RIGHT 

ASCENSION  AND   DECLINATION. 

Hoar. 

Right  Ascension. 

Dlfl. 
forlm. 

Declination. 

for  1  m. 

iloar. 

Bight  Ascension. 

Dift 
forlm. 

ftimltiattim 

DM     | 
for  1  m  | 

TUESDAY  25. 

THURSDAY  27. 

i 

h.    m.    i. 

» 

O        |         II 

M 

h.    m.    i. 

8. 

o       /       ■ 

m 

0 

14  21  40.56 

1.9190 

S.17  48  24.5 

11.582 

0 

15  58  28.07 

3.1343 

S.25  23  42.8 

7496 

1 

14  23  35.74 

1.9*16 

17  59  56.0 

11.488 

1 

16     0  35.69 

3.1*91 

25  30  45.2 

6483 

2 

14  25  31.14 

1.9-251 

18  11  23.0 

11.413 

2 

16     2  43.59 

3.1338 

25  37  40.7 

6468 

3 

14  27  26.76 

1.9-287 

18  22  45.5 

11.338 

3 

16    4  51.76 

3.1385 

25  44  29.4 

6.7*3 

4 

14  29  22.59 

1.93-23 

18  34     3.5 

11.36* 

4 

16     7    0.21 

3.1433 

25  51   11.2 

6498  | 

5 

14  31   18.64 

1.9360 

18  45  16.9 

11.185 

5 

16    9    8.94 

2.1478 

25  57  46.0 

643*  j 

6 

14  33  14.92 

1.9-198 

18  56  25.7 

11.107 

6 

16  11   17  96 

3.1534 

26    4  13.8 

6405  ! 

7 

14  35  11.43 

1.9436 

19     7  29.7 

11438 

7 

16  13  27.25 

2.1570 

26  10  34.6 

6.387   ! 

8 

14  37    8.16 

1.947ft 

19  18  28.9 

10448 

8 

16  15  36.81 

3.1616 

26  16  48.2 

6.169   j 

9 

14  39     5.12 

1.9514 

19  29  23.4 

10.867 

9 

16  17  46.64 

3.1663 

26  22  54.7 

6448 

10 

14  41     2.32 

1.9553 

19  40  13.0 

10.785 

10 

16  19  56.75 

3.1707 

26  28  54.0 

6437 

11 

14  42  59.76 

1.9593 

19  50  57.6 

10.703 

11 

16  22     7.13 

3.1753 

26  34  46.0 

6465  j 

12 

14  44  57.43 

1.9033 

20     1  37.3 

10.6*0 

12 

16  24  17  77 

3.1797 

26  40  30.6 

5483  1 

13 

14  46  55.34 

1.9673 

20  12  12.0 

10.536 

13 

16  26  28.69 

3.1841 

26  46    8.0 

6460  i 

14 

14  48  53.50 

1.9714 

20  22  41.6 

10.45* 

14 

16  28  39.87 

3.1885 

26  51  38.0 

6*436  1 

15 

14  50  51.91 

1.9755 

20  33     6.2 

10.367 

15 

16  30  51.31 

3.1939 

26  57    0.5 

6411   | 

16 

14  52  50.56 

1.9796 

20  43  25.6 

10.281 

16 

16  33    3.02 

3.1973 

27    2  15.5 

5-186  ' 

17 

14  54  49.46 

1.9838 

20  53  39.8 

10.194 

17 

16  35  14.99 

3.3016 

27    7  22.9 

6460  1 

18 

14  56  48.62 

1.9880 

21     3  48.9 

10.106 

18 

16  37  27.21 

33058 

27  12  22.7 

4434   | 

19 

14  58  48.03 

1.9939 

21  13  52.7 

10417 

19 

16  39  39.69 

3.3101 

27  17  14.9 

4407   | 

20 

15    0  47.70 

1.9965 

21  23  51.1 

9.9-28 

20 

16  41  52.42 

3.3143 

27  21  59.4 

4470  | 

21 

15    2  47.62 

2-0008 

21  33  44.1 

9438 

21 

16  44     5.41 

3.3185 

27  26  36.3 

4460   1 

22 

15    4  47.80 

94051 

21  43  31.7 

9.748 

22 

16  46  18.65 

9.9*27 

27  31     5.4 

4*4*0   I 

23 

15    6  48.24 
WEDT 

34095 
*ESW 

S.21  53  13.8 
LY   26. 

9457 

23 

16  48  32.13 
FB 

3.3368 
JDAY 

S.27  35  26.6 
28. 

4.380   1 

0 

15    8  48.95 

34139 

S.22    2  50.4 

9.565 

0 

16  50  45.85 

3.3309 

S.27  39  39.9 

4.157   | 

1 

15  10  49.92 

3.0183 

22  12  21.5 

9.47* 

1 

16  52  59.82 

3.3849 

27  43  45.4 

44*5 

2 

15  12  51.15 

3.03*8 

22  21  46.9 

9478 

2 

16  55  14.02 

9.3388 

27  47  42.9 

3403  | 

3 

15  14  52.66 

34373 

22  31     6.5 

9.383 

3 

16  57  28.46 

3.3497 

27  51  32.4 

8.758  i 

4 

15  16  54.45 

3.0318 

22  40  20.5 

9.187 

4 

16  59  43.14 

3.3465 

27  55  13.9 

8434  ' 

5 

15  18  56.51 

34364 

22  49  28.7 

9.090 

5 

17     1  58.04 

3.9503 

27  58  47.3 

8.489  | 

6 

15  20  58.83 

34410 

22  58  31.2 

8.993 

6 

17    4  13.16 

3.3539 

28    2  12.5 

8453   1 

7 

15  23     1.43 

34456 

23    7  27.8 

8.895 

7 

17    6  28.50 

3.3575 

28    5  29.7 

8.217 

8 

15  25    4.30 

3.0503 

23  16   18.4 

8.796 

8 

17     8  44.06 

3.3610 

28    8  38.6 

8460 

9 

15  27    7.43 

34548 

23  25     3.1 

8.696 

9 

17  10  59.83 

3.3646 

28  11  39.3 

944* 

10 

15  29  10.84 

34594 

23  33  41.7 

8.595 

10 

17  13  15.81 

3.3680 

28  14  31.8 

9404 

11 

15  31  14.53 

34840 

23  43  14.2 

8493 

11 

17  15  32.00 

3.9715 

28  17  15.9 

9465 

12 

15  33  18.51 

34686 

23  50  40.7 

8.389 

12 

17  17  48.40 

3.3749 

28  19  51.6 

94*5 

13 

15  35  22.77 

34733 

23  59     1.0 

8.286 

13 

17  20    5.00 

3.378* 

28  22  18.9 

9485 

14 

15  37  27.30 

34778 

24    7   15.0 

8.18* 

14 

17  22  21.79 

3.3814 

28  24  37.8 

9.944 

15 

15  39  32.11 

34834 

24  15  22.8 

8.077 

15 

17  24  38.78 

3.3845 

28  26  48.3 

9.103 

16 

15  41  37.20 

34870 

24  23  24.3 

7.972 

16 

17  26  55.95 

3.3876 

28  28  50.3 

1.961 

17 

15  43  42.57 

34916 

24  31   19.4 

7466 

17 

17  29  13.30 

3.3906 

28  30  43.7 

1418 

18 

15  45  48.23 

34963 
3.1008 

24  39     8.1 

7.759 

18 

17  31  30.82 

3.2935 

28  32  28.5 

1476 

19 

15  47  54,17 

24  46  50.4 

7.651 

19 

17  33  48.52 

3.3964 

28  34    4.7 

148* 

20 

15  50    0.39 

3.106-1 

24  54  26.1 

7443 

20 

17  36    6.39 

3.399* 

28  35  32.3 

1486 

21 

15  52    6.88 

3.1100 

25     1  55.3 

7-43* 

21 

17  38  24.42 

34019 

28  36  51.3 

1444 

22 

15  54  13.66 

3.1147 

25    9  17.8 

7431 

22 

17  40  42.61 

34045 

28  38     1.5 

1460 

23 

15  56  20.72 

3.1195 

25  16  33.6 

7.309 

23 

17  43    0.95 

3.3070 

28  39    3.0 

0.958 

24 

15  58  28.07 

3.1*43 

S.25  23  42.8 

7496 

24 

17  45  19.45 

3.3095 

S.28  39  55.8 

0407 
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GREENWICH  MEAN  TIME. 


Hour. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Bight 


DUt 
forlm. 


Declination. 


Diff. 
forlm. 


Hoar. 


Bight  Ajoeoaion. 


Dill 
brim 


Declination. 


Diff. 
far  lm. 


0 
1 
3 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20' 

31 

22 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  29. 


h.  m. 
17  45 
17  47 
17  49 
17  52 
17  54 
17  56 

17  59 

18  1 
18  3 
18  6 
18  8 
18  10 
18  13 
18  15 
18  17 
18  20 
18  22 
18  24 
18  27 
18  29 
18  31 
18  34 
18  36 
18  38 


18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 


i. 

8. 

19.45 

2.3095 

38.10 

2.3119 

56.88 

24142 

15.79 

2.3164 

34.83 

24185 

54.01 

24-208 

13.31 

24-226 

32.74 

24245 

52.27 

24-263 

11.90 

24«0 

31.63 

2.3296 

51.45 

24311 

11.36 

2.3325 

31.35 

24339 

51.42 

24352 

11.57 

24364 

31.78 

24375 

52.05 

24385 

12.37 

2.3393 

32.75 

24400 

53.17 

23407 

13.64 

2.3413 

34.14 

24418 

54.67 

24428 

O    I    0 

1.28  39  55.8 
28  40  39.9 
28  41  15.1 
28  41  41.4 
28  41  58.9 
28  42  7.5 
28  42  7.2 
28  41  58.0 
28  41  39.8 
28  41  12.5 
28  40  36.3 
28  39  51.1 
28  38  57.0 
28  37  53.8 
28  36  41.5 
28  35  20.2 
28  33  49.7 
28  32  10.1 
28  30  21.4 
28  28  23.5 
28  26  16.5 
28  24  0.5 
28  21  35.3 

1.28  19  0.9 


SUNDAY  30. 


41  15.22 

24427 

43  35.79 

24430 

45  56.37 

24482 

48  16.96 

24483 

50  37.55 

24432 

52  58.13 

24430 

55  18  70 

244-28 

57  39.25 

24425 

59  59.78 

24421 

2  20.29 

24416 

4  40.77 

24410 

7     1.21 

24404 

9  21.62 

24897 

11  41.98 

24889 

14     2.29 

2.3381 

16  22.54 

2487-2 

18  42.74 

24862 

21     2.87 

2.3351 

23  22.93 

24389 

25  42.93 

2.3326 

28     2.85 

24313 

30  22.68 

24-299 

32  42.42 

24284 

35     206 

24268 

37  21.61 

24251 

S.28  16  17.3 
28  13  24.6 
28  10  22.7 
28  7  11.6 
28  3  51.4 
28  0  22.0 
27  56  43.3 
27  52  55.5 
27  48  58.6 
27  44  52.6 
27  40  37.5 
27  36  13.2 
27  31  39.7 
27  26  57.1 
27  22  5.4 
27  17  4.7 
27  11  54.8 
27  6  35.9 
27  1  8.0 
26  55  31.0 
26  49  45.0 
26  43  50.0 
26  37  46.1 
26  31  33.2 

S.26  25  11.3 


0407 
0.660 
0.513 
0.366 
0418 
0.069 
0.080 
0.229 
0478 
0.628 
0.678 
0428 
0.978 
1.129 
1.280 
1.432 
1.684 
1.736 
1.888 
2.040 
2.192 
2444 
2.496 
2449 


2402 
2465 


3.108 
3461 
8.414 
3.567 
8.720 
8472 
44-24 
4.176 
4428 
4480 
4.632 
4.784 
4436 
6.088 
5.2J9 
6.390 
5.541 
6.69-2 
6442 
6.992 
6.141 
6.290 
6439 


0 

1 

2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


h.  m. 
19  37 
19  39 
19  42 
19  44 
19  46 
19  48 
19  51 
19  53 
19  55 

19  58 

20  0 
20  2 

5 
7 

20  9 
20  12 
20  14 
20  16 
20  18 
20  21 
20  23 
20  25 
20  27 
20  30 


20 
20 


MONDAY  31. 


S.26 
26 
26 
26 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 
23 

S.23 


8. 

i. 

21.61 

2.3251 

41.06 

24233 

0.41 

24216 

19.65 

2.3197 

38.77 

24178 

57.77 

24158 

16.65 

24137 

35.41 

2.3116 

54.05 

24095 

12.55 

24073 

30.92 

24050 

49.15 

2.3027 

7.24 

24004 

25.18 

2.2980 

42.98 

2.2955 

0.63 

2.2929 

18.13 

2.2903 

35.47 

2.2877 

52.66 

2.2851 

9.69 

2.2824 

26.55 

2.2797 

43.25 

2-2770 

59.78 

2.2742 

16.14 

2.2714 

25  11.3 
18  40.5 

12  0.9 
5  12.4 

58  15.0 
51  8.9 
43  54.0 
36  30.4 
28  58.1 
21  17.1 

13  27.4 
5  29.1 

57  22.2 
49  6.7 
40  42.8 
32  10.5 
23  29.8 

14  40.7 
5  43.3 

56  37.5 
47  23.5 
38  1.4 
28  31.1 
18  52.8 


6487 
6.735 
648*2 
7.029 
7.176 
7422 
7.468 
7.618 
7.757 
7.900 
8.043 
8.185 
8.327 
8.468 
8.608 
8.748 
8487 
9.026 
9.164 
9401 
9.487 
9.572 
9.706 


TUESDAY,  SEPT.   1. 
20  32  32.33|     2.2886|S.23    9    6.4| 


PHASES  OF  THE  MOON. 


O  Full  Moon,     . 
C  Last  Quarter, . 
£  New  Moon, 
J>  First  Quarter, 


Day. 
5 
12 
19 
27 


h.    m. 
6  28.8 
5  42  2 
4  26.4 
3    4.5 


<C  Perigee, 
<C  Apogee, 


Day. 

12 
26 


2.6 
2.0 
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XIII. 


GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

** 

1 

Star's  Nan 

P.L 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

III*. 

of 

VI*. 

of 

DC*- 

of       S 

Podtion. 

Diff. 

Diff. 

Diff. 

DHL     | 

Sun 

W. 

O        J        // 

129  32  32 

8325 

O       1       u 

130  56  14 

8316 

132°  20    7 

8306 

O        1        II 

133  44  12 

8396    I 

Spica 

W. 

56  56  20 

9054 

58  27  31 

9044 

59  58  54 

3934 

61  30  29 

9934     | 

a  Aquilae 

E. 

52  11     9 

4456 

51     6  38 

4619 

50    2  57 

4577 

49    0  12 

4646     i 

Foroalhaut 

E. 

72  21  35 

8390 

70  55  49 

8914 

69  29  56 

8309 

68    3  58 

3305     | 

a  Pegasi 

E. 

94  11     8 

8923 

92  45  26 

8918 

91  19  32 

8903 

89  53  26 

3193     | 

| 

2 

Spica 

W. 

69  11  42 

9871 

70  44  38 

9659 

72  17  49 

3848 

73  51  15 

9887     1 

ADtares 

W- 

23  17  15 

9871 

24  50  11 

9660 

26  23  21 

3848 

27  56  46 

9887     | 

Foraalhaut 

E. 

60  53     7 

3198 

59  26  49 

8193 

58     0  30 

8192 

56  34  11 

8133)     1 

a  Pegasi 

E. 

82  40    2 

8144 

81   12  46 

8186 

79  45  20 

8128 

78  17  44 

8119     | 

a  Arietis 

E. 

124  51  12 

9916 

123  19  14 

9903 

121  46  59 

9891 

120  14  28 

3878     i 

3 

Spica 

W. 

81  42    8 

9777 

83  17     6 

3764 

84  52  21 

3769 

86  27  52 

9140     ] 

Antares 

W. 

35  47  41 

9777 

37  22  39 

9765 

38  57  53 

3758 

40  33  23 

1740     | 

Fomalhaut 

E. 

49  23  23 

8919 

47  57  36 

8998 

46  32    0 

8941 

45     6  39 

8358     , 

a  Pegasi 

E. 

70  57  15 

808-2 

69  28  44 

8076 

68    0     5 

8071 

66  31  20 

8066     i 

a  Arietis 

E. 

112  27  53 

9819 

110  53  41 

9799 

109  19  12 

3786 

107  44  26 

2773    1 

4 

Spica 

W. 

94  29  30 

9679 

96     6  38 

3666 

97  44     3 

3655 

99  21  44 

3649    1 

Antares 

W. 

48  35    0 

9679 

50  12     8 

9666 

51  49  33 

3655 

53  27  14 

3643    ' 

Fomalhaut 

E. 

38    6     0 

3395 

36  43  38 

8440 

35  22    7 

8494 

34     1  36 

8556    j 

a  Pegasi 

E. 

59    6  33 

3067 

57  37  31 

8059 

56    8  31 

8062 

54  39  35 

8067    | 

a  Arietis 

E. 

99  46  18 

9710 

98    9  52 

9698 

96  33    9 

3685 

94  56     9 

3678     I 

5 

Spica 

W. 

107  34  14 

9563 

109  13  32 

9579 

110  53    5 

3561 

112  32  53 

3551 

Antares 

W. 

61  39  44 

95S4 

63  19     1 

9572 

64  58  34 

3561 

66  38  22 

3551 

a  Pegasi 

E. 

47  17  11 

8193 

45  49  29 

3143 

44  22  12 

8166 

42  55  22 

8196 

a  Arietis 

E. 

86  47     8 

9614 

85     8  32 

9603 

83  29  41 

3593 

81  50  36 

3583 

Aldebaran 

E. 

117  33  21 

967'2 

115  56     3 

9659 

114  18  28 

3646 

112  40  35 

3683 

6 

Antares 

W. 

75     1     6 

9498 

76  42  22 

3488 

78  23  52 

3479 

80    5  35 

9470 

a  Aquilae 

W. 

39    9  54 

5553 

40     0     1 

5325 

40  52  50 

6118 

41  48  14 

4931 

a  Pegasi 

E. 

35  51  50 

8430 

34  30     7 

3305 

33    9  48 

8592 

31  51     5 

8696 

a  Arietis 

E. 

73  31  34 

9532 

71  51     5 

9533 

70  10  23 

3513 

68  29  28 

3505 

Aldebaran 

E. 

104  26  54 

9573 

102  47  22 

3563 

101     7  35 

3553 

99  27  34 

3549 

7 

Antares 

W. 

88  37  20 

9496 

90  20  17 

9418 

92     3  26 

9411 

93  46  45 

9404 

a  Aquilae 

W. 

46  59     9 

4998 

48     7    9 

4193 

49  16  49 

4097 

50  28     2 

8941 

a  Arietis 

E. 

60    2     7 

9468 

58  20     9 

9461 

56  38     1 

3455 

54  55  45 

3450 

Aldebaran 

E. 

91     4     9 

9497 

89  22  52 

9489 

87  41  24 

3489 

85  59  45 

3475 

Venus 

E. 

113  33  36 

9835 

111  59  40 

9816 

110  25  32 

3807 

108  51  13 

3797 

8 

Antares 

W. 

102  25  52 

9371 

104  10    9 

9365 

105  54  34 

3859 

107  39     7 

3353 

a  Aquilae 

W. 

56  43  54 

8600 

58     2  27 

8549 

59  21  57 

3501 

60  42  20 

8457 

a  Arietis 

E. 

46  22  45 

3499 

44  39  52 

9428 

42  56  57 

3438 

41   14    2 

3438 

Aldebaran 

E. 

77  29  15 

9415 

75  46  45 

9441 

74     4     9 

9487 

72  21  27 

3438 

Venus 

E. 

100  56  57 

9760 

99  21  36 

9763 

97  46    6 

3745 

96  10  26 

3789 

Pollux 

E. 

120  47  55 

9878 

119     3  42 

9368 

117  19  21 

9863 

115  34  52 

3857 

Saturn 

E. 

121   16  31 

9431 

119  33  40 

9434 

117  50  39 

3417 

116     7  29 

3411 

9 

a  Aquilae 

W. 

67  35  24 

3285 

68  59  53 

8359 

70  24  53 

8935 

71  50  21 

8318 

Fomalhaut 

W. 

38  20  24 

9986 

39  50  54 

9936 

41  22  27 

9891 

42  54  58 

3859 

a  Arietis 

E. 

32  39  29 

9440 

30  56  51 

9450 

29  14  28 

9464 

27  32  24 

3480 

Aldebaran 

E. 

63  46  45 

9430 

62     3  39 

9419 

60  20  32 

9419 

58  37  25 

3410 

Venus 

E. 

88  10  18 

9714 

86  33  5? 

9710 

84  57  31 

3707 

83  21     1 

3708 

XIV. 
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GREENWICH    MEAN    TIME. 

LUNAB  DISTANCES. 

h 
¥ 

Star's  Niim 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XV*. 

of 

XVIIIfc 

of 

XXI*. 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

Sun 

W. 

O        J        II 

135     8  28 

8380 

O        l        n 

136  32  56 

8376 

O         1        It 

137  57  36 

3365 

O       i       u 

139  22  29 

3354 

Spica 

W. 

03    2  17 

3914 

64  34  18 

3904 

66    6  32 

3693 

67  39     0 

3883 

a  Aquilae 

E. 

47  58  27 

4733 

46  57  47 

4809 

45  58  18 

4903 

45     0     5 

5008 

Foroalhaut 

E. 

66  37  55 

3303 

65  11  48 

3198 

63  45  37 

3196 

62  19  23 

3194 

a  Pegasi 

E. 

88  27    8 

3183 

87    0  40 

8173 

85  33  58 

8164 

84     7    6 

3154 

2 

-Spica 

W. 

75  24  55 

3835 

76  58  50 

3614 

78  33     0 

3801 

80    7  26 

3789 

An  tares 

W- 

29  30  26 

3835 

31     4  21 

9813 

32  38  32 

3801 

34  12  59 

9789 

Fomalhaut 

E. 

55     7  54 

8105 

53  41  39 

3198 

52  15  27 

3303 

50  49  21 

3309 

a  Pegasi 

E. 

76  49  58 

8110 

75  22     1 

3103 

73  53  54 

3096 

72  25  39 

3088 

a  Arietis 

E. 

118  41  41 

3866 

117    8  39 

3854 

115  35  21 

3841 

114     1  46 

3837 

3 

Spica 

W. 

88    3  39 

3738 

89  39  42 

3715 

91   16    2 

3703 

92  52  38 

9691 

Antares 

W. 

42    9  10 

3738 

43  45  13 

3716 

45  21  32 

3703 

46  58     8 

9691 

Fomalhaut 

E. 

43  41  3d 

8/76 

42  16  59 

8399 

40  52  46 

8335 

39  29     4 

3358 

a  Pegasi 

E. 

65    2  29 

8068 

63  33  34 

8000 

62     4  36 

3058 

60  35  35 

3057 

a  Arietis 

E. 

106    9  23 

3760 

104  34    2 

3747 

102  58  24 

3734 

101  22  29 

3723 

4 

Spica 

W. 

100  59  42 

3880 

102  37  56 

3618 

104  16  26 

3607 

105  55  12 

9695 

Antares 

W. 

55     5  12 

3630 

56  43  26 

3618 

58  21  56 

9607 

60    0  42 

9595 

Fomalhaut 

E. 

32  42  13 

8839 

31  24  10 

8716 

30    7  40 

8831 

28  53     0 

8946 

a  Pegasi 

E. 

53  10  45 

8074 

51  42    4 

3082 

50  13  32 

8093 

48  45  13 

3106 

a  Arietis 

E. 

93  18  53 

3660 

91  41  20 

3649 

90    3  32 

3688 

88  25  28 

3626 

5 

Spica 

W. 

114  12  56 

3610 

115  53  14 

3639 

117  33  47 

3518 

119  14  35 

9508 

Antares 

W. 

68  18  25 

3540 

69  58  43 

3539 

71  39  16 

3618 

73  20    4 

3508 

a  Pegasi 

E. 

41  29     7 

8328 

40     3  31 

3367 

38  38  41 

3313 

37  14  44 

3367 

a  Arietis 

E. 

80  11  16 

9573 

78  31  42 

3661 

76  51  53 

3551 

75  11  50 

3541 

Aldebaran 

E. 

HI     2  25 

36*0 

109  23  57 

3607 

107  45  12 

3596 

106    6  11 

3584 

6 

Antares 

W. 

81  47  31 

3400 

83  29  40 

3453 

85  12     I 

3443 

86  54  35 

3435 

a  Aquilae 

W. 

42  46     4 

4700 

43  46   13 

4607 

44  48  32 

4466 

45  52  54 

4341 

a  Pegasi 

E. 

30  34  14 

8818 

29  19  30 

8963 

28    7  14 

4138 

26  57  49 

4351 

a  Arietis 

E. 

66  48  22 

3497 

65     7     4 

3469 

63  25  35 

3482 

61  43  56 

3475 

Aldebaran 

E. 

97  47  19 

3533 

96     6  51 

3533 

94  26    9 

3614 

92  45  15 

3505 

7 

Antares 

W. 

95  30  14 

3897 

97  13  53 

3889 

98  57  43 

3883 

100  41  43 

9376 

a  Aquilae 

W. 

51  40  40 

8860 

52  54  40 

3787 

54     9  56 

3719 

55  26  23 

8659 

a  Arietis 

E. 

53  13  22 

3416 

51  30  52 

3441 

49  48  15 

3437 

48    5  33 

9483 

Aldebaran 

E. 

84  17  57 

8409 

82  36     0 

3463 

80  53  53 

3456 

79  11  38 

3450 

Venus 

E. 

107  16  43 

3790 

105  42    2 

3782 

104     7  11 

9774 

102  32     9 

3766 

8 

Antares 

W. 

109  23  49 

3848 

111     8  39 

3343 

112  53  36 

3388 

114  38  40 

3334 

a  Aquilae 

W. 

62    3  32 

8416 

63  25  30 

8379 

64  48  10 

3345 

66  11  29 

3314 

a  Arietis 

E. 

39  31     7 

3438 

37  48  12 

3437 

36     5  16 

3438 

34  22  20 

3431 

Aldebaran 

E. 

70  38  39 

3439 

68  55  46 

3436 

67  12  49 

3434 

65  29  48 

3433 

Venus 

E. 

94  34  38 

3734 

92  58  43 

3739 

91  22  41 

3734 

89  46  33 

9719 

Pollux 

E. 

113  50  15 

3868 

112    5  32 

3347 

110  20  41 

3843 

108  35  43 

3837 

Saturn 

E. 

114  24  10 

3405 

112  40  42 

3400 

110  57    7 

3895 

109  13  25 

3390 

9 

a  Aquilae 

W. 

73  16  15 

3198 

74  42  32 

3176 

76    9  10 

3160 

77  36    7 

3146 

Fomalhaut 

W. 

44  28  20 

3816 

46     2  27 

3783 

47  37  17 

3764 

49  12  45 

9739 

a  Arietis 

E. 

25  50  42 

3497 

24     9  25 

3519 

22  28  38 

3543 

20  48  24 

3670 

Aldebaran 

E. 

56  54  18 

3430 

55  11  12 

3433 

53  28    8 

3433 

51  45    6 

3436 

Venus 

E. 

81  44  25 

3700 

80    7  45 

3697 

78  31     1 

3694 

76  54  12 

\  -^ 
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XV. 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES.                                                              ! 

1 

** 

H 

Star's  Nam 
and 

Noon. 

P.L. 
of 

np>- 

P.t. 
of 

VF*. 

P.L. 

of 

IX*. 

Position. 

Dttt 

Diff. 

WL 

DHL     1 

i 

O         I        II 

O         1        N 

O         J         f 

O         1         ft 

I 

9 

Pollux 

E. 

106  50  38 

ssst 

105     5  27 

9898 

103  20    9 

9894 

101  34  45 

9391    ' 

Saturn 

E. 

107  29  36 

9385 

105  45  40 

938*2 

104     1  39 

9878 

102  17  32 

9373    1 

Sun 

E. 

133  33  47 

9649 

130  55  59 

9016 

129  18    6 

9049 

127  40     7 

9638    , 

10 

a  Aquil® 

W. 

79    3  21 

SI3S 

80  30  51 

3191 

81  58  35 

3119 

83  26  30 

1 
SMS   | 

fomalhaut 

W. 

50  48  46 

9705 

52  25  19 

9034 

54     2  20 

9000 

55  39  46 

9649    | 

a  Pegasi 

W. 

31  30  44 

8441 

32  52  13 

8385 

34  15  44 

3949 

35  41     3 

•  3163    i 

Aldebaran 

E. 

50    2     9 

9480 

48  19  17 

9435 

46  36  32 

9441 

44  53  55 

3448    j 

Venus 

E. 

75  17  20 

9889 

73  40  25 

9087 

72     3  28 

9686 

70  26  29 

9684    j 

Pollux 

E. 

92  46  38 

9807 

91     0  49 

9804 

89  14  56 

9809 

87  28  59 

9300    , 

Saturn 

E. 

93  35  38 

9387 

91  51     2 

9855 

90     6  23 

9153 

88  21  41 

"M 

Sun 

E. 

119  38  59 

9690 

117  50  31 

9617 

116  11  59 

9015 

114  33  24 

■»! 

11 

a  Aquilse 

W. 

90  47  46 

8087 

92  16  11 

8088 

93  44  35 

8091 

95   12  55 

t 

3090    . 

Fomalhaut 

W. 

63  52     4 

9685 

65  31  20 

9575 

67  10  49 

9667 

68  50  29 

w°   ! 

a  Pegasi 

W. 

43     8    9 

9887 

44  40  44 

9851 

46  14     6 

9817 

47  48   12 

9788    | 

Aldebaran 

E. 

36  24     2 

9007 

34  42  59 

9597 

33     2  24 

9550 

31  22  20 

9*7    j 

Venus 

E. 

62  21     8 

9081 

60  44     3 

'2682 

59     6  59 

9663 

57  29  56 

9684    | 

Pollux 

E. 

78  38  37 

9*99 

76  52  26 

9991 

75    6  14 

9290 

73  20     0 

9J&0    I 

Saturn 

E. 

79  37  28 

9344 

77  52  32 

9813 

76     7  35 

9342 

74  22  37 

2342    | 

Sun 

E. 

106  19  40 

9008 

104  40  49 

9ii01 

103     1  56 

9601) 

101  23     1 

3599    > 

i 

13 

a  Aquihe 

W. 

102  32  46 

8180 

104     0     8 

3152 

105  27  15 

3167 

106  54     4 

I 
3183    ' 

Fomalhaut 

W 

77  11     1 

4635 

78  51  26 

9632 

80  31  55 

9699 

82  12  28 

9597    1 

a  Pegasi 

W. 

55  47    8 

9680 

57  24  15 

9665 

59     1  42 

9652 

60  39  27 

9639    l 

Venus 

E. 

49  25  10 

2604 

47  48  22 

9697 

46   11  38 

9701 

44  35     0 

9706    | 

Pollux 

E. 

64  28  43 

940 

62  42  27 

9289 

60  56  11 

9289 

59     9  55 

9980    j 

Saturn 

E. 

65  37  38 

9341 

63  52  38 

934? 

62     7  40 

9344 

60  22  44 

9347    | 

Sun 

E. 

93     8  10 

2596 

91  29  10 

9597 

89  50  11 

9597 

88  11   12 

9697 

13 

Fomalhaut 

W. 

90  35  32 

9597 

92  16     8 

9530 

93  56  40 

9633 

95  37     8 

9630 

a  Pegasi 

W. 

68  51  48 

9596 

70  30  48 

9591 

72     9  56 

9586 

73  49  10 

9583 

a  Arietis 

W. 

25  23  18 

9449 

27     5  43 

948) 

28  48  31 

9418 

30  31  40 

9407 

Venus 

E. 

36  33  33 

9788 

34  57  44 

9748 

33  22     8 

9760 

31  46  48 

2774 

Pollux 

E. 

50  18  51 

9994 

48  32  43 

9996 

46  46  37 

9997 

45    0  33 

9999 

Saturn 

E. 

51  38  30 

9353 

49  53  47 

9365 

48    9     8 

9858 

46  24  33 

9369 

Sun 

E. 

79  56  25 

9001 

78  17  32 

9602 

76  38  40 

9604 

74  59  50 

9606 

14 

Fomalhaut 

W. 

103  58  13 

9558 

105  38     6 

056  •> 

107  17  49 

9574 

108  57  20 

i 
9663    i 

a  Pegasi 

W. 

82    6  16 

9574 

83  45  46 

9675 

85  25  15 

9677 

87    4  42 

9678    | 

a  Arieiis 

W. 

39  10  27 

9877 

40  54  35 

9376 

42  38  46 

9873 

44  23     0 

9371    | 

Pollux 

E. 

36  10  58 

9811 

34  25  14 

9311 

32  39  35 

9817 

30  54     0 

9891    | 

Saturn 

E. 

37  42  59 

9881 

35  59     1 

9889 

34   15  11 

9896 

32  31  31 

1404    j 

Sun 

E. 

66  46  18 

9016 

65     7  45 

9618 

63  29  15 

9691 

61  50  49 

9696    | 

15 

a  Pegasi 

W. 

95  21     1 

9698 

96  59  59 

9604 

98  38  49 

9610 

100  17  30 

9618    | 

a  Arietis 

W. 

53     4  19 

9374 

54  48  31 

9376 

56  32  41 

9878 

58   16  48 

9381    | 

Aldebaran 

W. 

23  44  42 

9778 

25   19  39 

9726 

26  55  44 

9687 

28  32  42 

9659    | 

Saturn 

E. 

23  56  39 

9465 

22   14  37 

9484 

20  33     1 

9512 

18  52     4 

9549    \ 

Sun 

E. 

53  39  51 

9643 

52     1  55 

9648 

50  24     5 

9659 

48  46  21 

9657    j 

16 

a  Pegasi 

W. 

108  28     5 

9606 

110    5  30 

9079 

HI  42  38 

9692 

113  19  29 

9706   | 

a  Arietis 

W. 

66  56  11 

9400 

68  39  46 

9404 

70  23  15 

9410 

72     6  36 

9415   j 

Aldebaran 

w. 

36  46  20 

9661 

38  26     8 

955.1 

40    6     8 

9546 

41  46   17 

9540   i 

Sun 

E. 

40  39  31 

9087 

39     2  34 

9694 

37  25  46 

9701 

35  49     8 

9709 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

I2 

Star's  Name 

p.  l: 

P.  L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XV*. 

of 

xvnin. 

of 

XXI*. 

of 

Position. 

Dill 

Biff. 

Diff. 

Diff. 

O        I       II 

O       1       « 

O         1         M 

O       1       u 

9 

Pollux 

E. 

99  49  16 

9818 

98    3  43 

9315 

96  18    6 

3813 

94  32  24 

3809 

Saturn 

E. 

100  33  19 

9870 

98  49     1 

9366 

97    4  38 

3368 

95  20  10 

3860 

Sun 

E. 

126     2     3 

9685 

124  23  55 

9630 

122  45  41 

3696 

121     7  22 

2624 

10 

a  Aquilse 

W. 

84  54  33 

8099 

86  22  44 

8093 

87  51     2 

8091 

89  19  23 

8089 

Fomalhaut 

W. 

57  17  35 

963-1 

58  55  45 

3618 

60  34  15 

9606 

62  13     2 

3595 

a  Pegasi 

W. 

37     7  56 

809-i 

38  36  15 

8039 

40    5  48 

2977 

41  36  29 

3981 

AUebaran 

E. 

43  11  28 

9456 

41  29  13 

3466 

39  47  12 

9477 

38    5  27 

3499 

Venus 

E. 

68  49  28 

9683 

67  12  25 

9681 

65  35  20 

3681 

63  58  14 

9681 

Pollux 

E. 

85  42  59 

9398 

83  56  57 

3997 

82  10  53 

9995 

80  24  46 

3394 

Saturn 

E. 

86  36  55 

9349 

84  52     7 

3347 

83     7  16 

3346 

81  22  23 

3844 

Sun 

E. 

112  54  45 

3610 

111   16     3 

3607 

109  37  18 

9605 

107  58  30 

3604 

11 

a  Aquilse 

W. 

96  41   10 

8101 

98    9  18 

8107 

99  37  19 

3116 

101     5    9 

8197 

Fomalhaut 

W. 

70  30  19 

9553 

72  10  19 

9547 

73  50  27 

3543 

75  30  41 

9588 

a  Pegasi 

W. 

49  22  56 

9761 

50  58  15 

3737 

52  34     6 

3716 

54  10  24 

9697 

Aldebaran 

E. 

29  42  54 

9610 

28    4  13 

3619 

26  26  25 

3698 

24  49  42 

9756 

Venus 

E. 

55  52  53 

268* 

54  15  53 

9687 

52  38  56 

3689 

51     2    2 

9091 

Pollux 

E. 

71  33  46 

9989 

69  47  31 

3989 

68     1   15 

9989 

66  14  59 

3489 

Saturn 

E. 

72  37  39 

9341 

70  52  39 

9340 

69     7  38 

9341 

67  22  38 

9841 

Sun 

E. 

99  44     5 

9598 

98     5     7 

3598 

96  26     9 

9597 

94  47  10 

9596 

12 

a  Aquilse 

W. 

108  20  33 

3909 

109  46  40 

8399 

HI  12  22 

8946 

112  37  37 

8370 

Fomalhaut 

W. 

83  53     3 

4698 

85  33  40 

9596 

87  14  17 

9526 

88  54  54 

'  3595 

a  Pegasi 

W. 

62  17  29 

96-28 

63  55  46 

9619 

65  34  15 

9610 

67  12  56 

9609 

Venus 

E. 

42  58  27 

9710 

41  22     1 

3716 

39  45  43 

3723 

38    9  33 

9780 

Pollux 

E. 

57  23  40 

9990 

55  37  26 

3991 

53  51  13 

9991 

52     5     1 

9393 

Saturn 

E. 

58  37  50 

9346 

56  52  57 

3347 

55     8    6 

3848 

53  23  17 

3360 

Sun 

E. 

86  32  13 

2698 

84  53  15 

3596 

83  14  17 

3599 

81  35  20 

3600 

13 

Fomalhaut 

W. 

97  17  32 

9589 

98  57  51 

3543 

100  38     4 

9547 

102  18  12 

3553 

a  Pegasi 

W. 

75  28  29 

9560 

77     7  52 

3577 

78  47  18 

9576 

80  26  46 

2574 

a  Arietis 

W. 

32  15     5 

9398 

33  58  42 

3891 

35  42  29 

3385 

37  26  25 

3381 

Venus 

E. 

30  11  46 

9790 

28  37     5 

9808 

27     2  47 

3827 

25  28  54 

9850 

Pollux 

E. 

43  14  32 

9800 

41  28  33 

3303 

39  42  38 

9805 

37  56  46 

9808 

Saturn 

E. 

44  40    3 

9365 

42  55  38 

9868 

41   11   18 

9873 

39  27     5 

2378 

Sun 

E. 

73  21     2 

9607 

71  42  17 

9C09 

70     3  34 

9611 

68  24  54 

3614 

14 

Fomalhaut 

W. 

110  36  39 

9591 

112  15  46 

9601 

113  54  39 

9619 

115  33  17 

9694 

a  Pegasi 

W. 

88  44     7 

9581 

90  23  28 

3565 

92     2  44 

95S8 

93  41  55 

3599 

a  Arietis 

W. 

46     7  16 

3371 

47  51  32 

3371 

49  35  49 

3371 

51  20     5 

9378 

Pollux 

E. 

29     8  31 

3894 

27  23     7 

3399 

25  37  50 

9335 

23  52  41 

9340 

Saturn 

E. 

30  48     2 

3419 

29    4  45 

9434 

27  21  44 

9437 

25  39    2 

3450 

Sun 

E. 

60  12  28 

3698 

58  34  11 

3639 

56  55  59 

9635 

55  17  52 

9640 

15 

a  Pegasi 

W. 

101  56     1 

3696 

103  34  21 

9685 

105  12  29 

9644 

106  50  24 

3856 

a  Arietis 

W. 

60     0  50 

3384 

61  44  48 

3387 

63  28  41 

9891 

65  12  29 

3895 

Aldebaran 

W. 

30  10  26 

9626 

31  48  45 

9604 

33  27  35 

9587 

35     6  48 

3578 

Saturn 

E. 

17  11  59 

9595 

15  32  58 

3659 

13  55  13 

3716 

12  18  55 

3798 

Sun 

E. 

47     8  44 

3668 

45  31   15 

9669 

43  53  53 

3674 

42  16  38 

2680 

16 

a  Pegasi 
a  Arietis 

W. 

114  56     1 

3793 

116  32  11 

3789 

118    7  59 

3756 

119  43  24 

3776 

W. 

73  49  49 

3431 

75  32  54 

3496 

77  15  51 

3483 

78  58  39 

9440 

Aldebaran 

W. 

43  26  34 

3537 

45     6  56 

9535 

46  47  20 

3536 

48  27  45 

9634 

1 

Sun 

E. 

34  12  40 

3717 

32  36  23 

3735 

31     0  16 

3734 

99  24  21 

9744 

\ 
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XVII. 


GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

5* 

Star's  Name 

P.  L. 

P.L. 

P.L. 

P.L. 

Z% 

and 

Noon. 

of 

ni*>. 

of 

VP» 

of 

DP>. 

of 

1* 

Position. 

Diff. 

Diff. 

due. 

DUE. 

O       1       H 

O        1        II 

O        1       li 

o      i      n 

21 

Sun 

W. 

21  47  47 

3126 

23  15  25 

8187 

24  42  50 

8147 

26  10     3 

8107 

Antares 

E. 

77  45  54 

3758 

76  10  25 

3766 

74  35  12 

3779 

73     0  16 

9790 

22 

Sun 

W. 

33  22  55 

W13 

34  48  49 

S334 

36  14  30 

8235 

37  39  58 

3947 

Antares 

E. 

65    9  25 

3849 

63  36     1 

3861 

62    2  52 

3871 

60  29  56 

9888 

a  Aquilae 

E. 

113  40  33 

8839 

112  26     1 

8819 

HI  11  18 

8810 

109  56  26 

3803 

23 

Sun 

W. 

44  44     1 

8800 

46    8  12 

8810 

47  32  11 

8830 

48  55  59 

3330 

Antares 

E. 

52  48  47 

3935 

51  17  13 

3946 

49  45  52 

3954 

48  14  42 

9963 

a  Aquil© 

E. 

103  40  41 

8780 

102  25  24 

8785 

101  10     6 

8787 

99  54  50 

3788 

24 

Sun 

W. 

55  52  20 

8878 

57  15     7 

8880 

58  37  46 

8888 

60    0  16 

3395 

Antares 

E. 

40  41  36 

8005 

39  11  29 

8013 

37  41  31 

8018 

36   11  41 

3036 

a  Aquilae 

E. 

93  39     5 

8800 

92  24     9 

881*2 

91     9  19 

8818 

89  54  35 

3823 

Fomalhaut 

E. 

121     2  41 

8380 

119  39    4 

8338 

118  15  25 

88-26 

116  51  44 

3835 

25 

Sun 

W. 

66  51    0 

8433 

68  12  51 

8437 

69  34  37 

8431 

70  56  19 

3434 

Spica 

W. 

17  10  16 

8053 

18  39  24 

8058 

20     8  28 

8058 

21  37  29 

8061 

Antares 

E. 

28  44  25 

8053 

27  15  16 

8056 

25  46  12 

8060 

24  17  13 

8069 

a  Aquilae 

E. 

83  42  45 

8864 

82  28  49 

8874 

81   15     3 

8884 

80     1  27 

3895 

Fomalhaut 

E. 

109  52  54 

8330 

108  29    6 

8319 

107    5  17 

8819 

105  41  27 

8318 

26 

Sun 

W. 

77  44    4 

8448 

79     5  32 

8448 

80  27    0 

8443 

81  48  28 

3449 

Spica 

w. 

29     1  43 

8071 

30  30  28 

8071 

31  59  13 

8070 

33  27  59 

3089 

a  Aquilae 

E. 

73  56  23 

8956 

72  44     0 

8973 

71  31  53 

3988 

70  20    2 

4005 

Fomalhaut 

E. 

98  42     2 

8318 

97  18    6 

3312 

95  54     9 

8811 

94  30  10 

3309 

a  Pegasi 

E. 

120  16  34 

8430 

118  54  51 

8431 

117  32  58 

8411 

116  10  54 

3401 

27 

Sun 

W. 

88  36  15 

8481 

89  57  57 

8436 

91  19  44 

3433 

92  41  36 

3410 

Spica 

w. 

40  52  11 

8060 

42  21  10 

3056 

43  50  14 

8053 

45  19  23 

3047 

a  Aquilae 

E. 

64  25  13 

4106 

63  15  17 

4130 

62     5  44 

4155 

60  56  35 

4184 

Fomalhaut 

E. 

87  29  40 

8398 

86     5  26 

3395 

84  41     9 

3393 

83  16  48 

8388 

a  Pegasi 

E. 

109  18    0 

8359 

107  54  56 

8850 

106  31  42 

8341 

105    8  18 

3339 

28 

Sun 

W. 

99  32  32 

8885 

100  55     6 

8376 

102  17  50 

3367 

103  40  44 

8358 

Spica 

W. 

52  46  43 

8018 

54  16  34 

8009 

55  46  35 

3003 

57  16  45 

9993 

a  Aquilae 

E. 

55  18  16 

4362 

54  12  20 

4407 

53     7     5 

4456 

52     2  34 

4611 

Fomalhaut 

E. 

76  14     7 

837-2 

74  49  23 

8368 

73  24  34 

3964 

71  59  41 

3300 

a  Pegasi 

E. 

98    8  48 

3388 

96  44  23 

3380 

95  19  48 

3370 

93  55     1 

3301 

29 

Sun 

W. 

110  37  56 

8306 

112     2     0 

8396 

113  26  17 

3383 

114  50  48 

3971 

Spica 

W. 

64  50  20 

3946 

66  21  40 

3935 

67  53  14 

9934 

69  25    2 

3913 

Antares 

w. 

18  56     3 

3917 

20  27  22 

3936 

21  58  55 

3936 

23  30  42 

9913 

a  Aquilae 

E. 

46  53  18 

4869 

45  54  38 

4963 

44  57  13 

5066 

44     1     9 

6183 

Fomalhaut 

E. 

64  54  12 

3243 

63  28  54 

8241 

62     3  33 

3339 

60  38  10 

3938 

a  Pegasi 

E. 

86  48  26 

3914 

85  22  34 

8204 

83  56  30 

3194 

82  30  14 

3185 

a  Arietis 

E. 

129  11     8 

3994 

127  40  48 

3981 

126  10  12 

3969 

124  39  21 

9957 

30 

Sun 

W. 

121  57     9 

8304 

123  23  14 

8189 

124  49  36 

3174 

126  16  16 

3159 

Spica 

W. 

77     7  48 

3853 

78  41     9 

3838 

80  14  48 

3824 

81  48  45 

9810 

Antares 

W. 

31   13  25 

3851 

32  46  47 

3838 

34  20  26 

3835 

35  54  22 

3811 

a  Pegasi 

E. 

75  16     8 

3188 

73  48  45 

3180 

72  21  12 

31*3 

70  53  29 

3114 

a  Arietis 

E. 

117     0  53 

3885 

115  28  18 

3873 

113  55  25 

3859 

112  22  14 

9845 

31 

a  Arietis 

E. 

104  31  28 

3769 

102  56  19 

3763 

101  20  50 

3738 

99  45     1 

9793 

XVIII. 
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GREENWICH    MEAN   TIME. 

LUNAR  DISTANCES. 

Ij 

Star's  Nu 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

$ 

ud 

Midnight. 

of 

XVh- 

of 

xvnih. 

of 

XXP*. 

of 

Posttkn. 

Biff. 

Diff. 

Diff. 

Diff. 

O        1        II 

O       1       It 

O        1       H 

O        1        || 

21 

Sun 

W. 

27  37    4 

8168 

29    3  52 

8178 

30  30  27 

8190 

31  56  48 

8303 

Antares 

E. 

71  25  35 

960* 

69  51  10 

9814 

68  17    0 

3836 

66  43    5 

9887 

22 

Sun 

W. 

39    5  12 

8358 

40  30  13 

8369 

41  55     1 

8379 

43  19  37 

8389 

Antares 

E. 

58  57  15 

9894 

57  24  48 

3904 

55  52  34 

9915 

54  20  34 

9935 

a  Aquil® 

E. 

108  41  26 

8796 

107  26  20 

8793 

106  11  10 

8790 

104  55  57 

8787 

23 

Sun 

W. 

50  19  36 

8880 

51  43     2 

8848 

53     6  18 

8857 

54  29  24 

8866 

Antares 

E. 

46  43  43 

9978 

45  12  56 

9981 

43  42  19 

9089 

42  11  53 

9997 

a  Aquil© 

E. 

98  39  35 

8791 

97  24  23 

8793 

96     9  13 

8796 

94  54    7 

8800 

24 

Sun 

W. 

61  22  38 

8401 

62  44  53 

8407 

64    7    2 

8418 

65  29    4 

8118 

Antares 

E. 

34  42    0 

8081 

33  12  26 

8087 

31  42  59 

8043 

30  13  39 

8047 

a  Aquil® 

E. 

88  39  57 

8831 

87  25  27 

8838 

86  11     4 

8847 

84  56  50 

8866 

Fomalhaut 

E. 

115  28     1 

S8J8 

114     4  16 

8831 

112  40  29 

8821 

111  16  42 

8830 

25 

Sun 

W. 

72  17  57 

8487 

73  39  32 

8438 

75     1     5 

8440 

76  22  35 

8443 

Spica 

w. 

23    6  26 

8065 

24  35  19 

8067 

26    4     9 

8089 

27  32  57 

8070 

Antares 

E. 

2d  48  17 

8065 

21  19  24 

8068 

19  50  35 

8069 

18  21  48 

8071 

a  Aquil© 

E. 

78  48    2 

8907 

77  34  49 

8919 

76  21  48 

3930 

75    8  59 

8948 

Fomalhaut 

E. 

104  17  36 

8817 

102  53  45 

8316 

101  29  52 

8315 

100    5  58 

8314 

26 

Sun 

W. 

83    9  57 

8440 

84  31  28 

8438 

85  53     1 

8486 

87  14  36 

8488 

Spica 

w. 

34  56  46 

8069 

36  25  33 

8067 

37  54  23 

8066 

39  23  16 

8088 

a  Aquil® 

E. 

69    8  27 

4038 

67  57  10 

4041 

66  46  11 

4063 

65  35  32 

4083 

Fomalhaut 

E. 

93    6     9 

SSOd 

91  42     5 

8305 

90  17  59 

8803 

88  53  51 

8300 

a  Pegasi 

E. 

114  48  39 

3393 

113  26  14 

3384 

112     3  39 

8376 

110  40  54 

3367 

27 

Sun 

W. 

94     3  34 

8411 

95  25  38 

8406 

96  47  48 

8399 

98  10     6 

8893 

Spica 

W. 

46  48  37 

8044 

48  17  58 

8086 

49  47  26 

8080 

51  17     1 

8036 

a  Aquil® 

E. 

59  47  54 

4314 

58  39  41 

4347 

57  31  59 

4382 

56  24  50 

4830 

Fomalhaut 

E. 

81  52  23 

8986 

80  27  55 

8983 

79    3  24 

8379 

77  38  48 

3376 

a  Pegasi 

E. 

103  44  44 

3314 

102  21     0 

3815 

100  57    6 

8800 

99  33     2 

8398 

28 

Sun 

W. 

105     3  48 

3850 

106  27     2 

8339 

107  50  28 

8339 

109  14     6 

8819 

Spica 

W. 

58  47    6 

3965 

60  17  37 

3976 

61  48  20 

3967 

63  19  14 

3968 

a  Aquil® 

E. 

50  58  52 

4569 

49  56     0 

4633 

48  54     4 

4704 

47  53     8 

4783 

Fomalhaut 

E. 

70  34  43 

8357 

69     9  41 

3364 

67  44  36 

8350 

66   19  26 

8347 

a  Pegasi 

E. 

92  30     4 

835* 

91     4  56 

8343 

89  39  38 

3333 

88  14     8 

8938 

29 

Sun 

W. 

116  15  33 

8359 

117  40  33 

8345 

119     5  49 

8331 

120  31  21 

8318 

Spica 

W. 

70  57    4 

3901 

72  29  21 

3689 

74     1  54 

3876 

75  34  43 

9864 

Antares 

W. 

25     2  44 

3901 

26  35     1 

3890 

28     7  33 

3877 

29  40  21 

9866 

a  Aquil© 

E. 

43     6  34 

5814 

42  13  37 

5457 

41  22  23 

5614 

40  32  58 

5789 

Fomalhaut 

E. 

59  12  46 

8336 

57  47  19 

8335 

56  21  51 

8336 

54  56  24 

8386 

a  Pegasi 
a  Arietis 

E. 

81     3  47 

3176 

79  37     9 

3167 

7^  10  20 

3167 

76  43  19 

8148 

E. 

123     8  14 

3948 

121  36  50 

3980 

120    5     9 

3916 

118  33  10 

9901 

30 

Sun 

W. 

127  43  14 

3144 

129  10  30 

8139 

130  38     4 

8114 

132     5  57 

8097 

Spica 

W. 

83  23    0 

3796 

84  57  33 

3781 

86  32  26 

3767 

88    7  37 

9768 

Antares 

W. 

37  28  36 

3796 

39     3     9 

3782 

40  38     1 

3768 

42  13  11 

9758 

a  Pegasi 

E. 

69  25  36 

3105 

67  57  33 

8098 

66  29  21 

8091 

65     1     1 

8086 

a  Arietis 

E. 

110  48  44 

3830 

109  14  55 

3815 

107  40  46 

3799 

106     6  17 

9784 

31 

a  Arietis 

E. 

98     8  52 

3707 

96  32  21 

3691 

94  55  29 

9676 

93  18  16 

9669 

19 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Time 

i 

$ 
* 

i 

* 

of  the 

8eml- 

dkmeter 

Equation  of 
Time, 
tote 

Apparent 
Bight  Aaoenaion. 

DM.  for 
lhour. 

Apparent 

Declination. 

DM.  far 
lhoor. 

8eml- 

patting 
the 

Merid- 
ian. 

subtracted 

Jrom 
Apparent 

Time. 

DiCforl 
lhoor. 

Tues. 

1 

h.     m.     t. 

10  42  12.64 

8. 

9.070 

N.  8  13  18.3 

54.63 

15  53.86 

64.41 

0  10.33 

a. 
0.786  ; 

Wed. 

2 

10  45  50.12 

9.037 

7  51  25.9 

54.85 

15  54.10 

64.37 

0  29.36 

0.798  , 

Thur. 

3 

10  49  27.32 

9.046 

7  29  26.0 

55.16 

15  54.34 

64.33 

0  48.66 

0.310  i 

Fri. 

4 

10  53    4.26 

9.036 

7    7  18.8 

55.46 

15  54.58 

64.29 

1     8.22 

0.820 

Sat. 

5 

10  56  40.96 

9.027 

6  45     4.5 

55.75 

15  54.82 

64.26 

1  28.02 

0.829: 

Sun. 

6 

11     0  17.45 

9.018 

6  22  43.6 

56.02 

15  55.06 

64.23 

1  48.03 

0.838  , 

Mon. 

7 

11     3  53.75 

9.011 

6    0  16.3 

56.28 

15  55.30 

64.20 

2    8.23 

0.846 

Tues. 

8 

11     7  29.87 

9.004 

5  37  42.8 

56.53 

15  55.54 

64.17 

2  28.61 

0.852  J 

Wed. 

9 

11  11     5.84 

8.998 

5  15     3.5 

56.76 

15  55.79 

64.15 

2  49.14 

0.858  j 

Thur. 

10 

11  14  41.67 

8.992 

4  52  18.8 

56.98 

15  56.04 

64.13 

3    9.81 

0.863  ! 

Fri. 

11 

11  18  17.39 

8.988 

4  29  29.1 

57.19 

15  56.29 

64.11 

3  30.58 

0.867  j 

Sat. 

12 

11  21  53.01 

8.985 

4     6  34.5 

57.89 

15  56.54 

64.09 

3  51.44 

0.871  ! 

Sun. 

13 

11  25  28.55 

8.982 

3  43  35.3 

57.57 

15  56.79 

64.08 

4  12.39 

0.874  | 

Mon. 

14 

11  29    4.05 

8.980 

3  20  31.9 

57.73 

15  57.04 

64.07 

4  33.39 

0.876  '• 

Tues. 

15 

11  32  39.51 

8.979 

2  57  24.7 

57.88 

15  57.30 

64.06 

4  54.43 

0.878 

Wed. 

16 

11  36  14.95 

8.979 

2  34  14.2 

58.02 

15  57.56 

64.06 

5  15.49 

0.878 

Thur. 

17 

11  39  50.39 

8.979 

2  11     0.6 

58.14 

15  57.82 

64.06 

5  36.55 

0.878  i 

Fri. 

18 

11  43  25.84 

8.980 

1  47  44.1 

58.25 

15  58.08 

64.06 

5  57.59 

0.877  i 

Sat. 

19 

11  47     1.30 

8.981 

1  24  25.2 

.58.84 

15  58.35 

64.06 

6  18.61 

0.876  ! 

.Sun. 

20 

11  50  36.81 

8.982 

1     1     4.4 

58.41 

15  58.62 

64.07 

6  39.61 

0.873  1 

Mon. 

21 

11  54  12.39 

8.986 

0  37  42.1 

58.47 

15  58.90 

64.08 

7    0.53 

0.870  ! 

Tues. 

22 

11  57  48.05 

8.990 

N.  0  14  18.5 

58.52 

15  59.16 

64.09 

7  21.36 

0-866  f 

Wed. 

23 

12     1  23.81 

8.994 

S.  0    9     6.1 

58.65 

15  59.44 

64.11 

7  42.10 

0.862  | 

Thur. 

24 

12    4  59.69 

8.999 

0  32  31.3 

68.66 

15  59.72 

64.13 

8    2.71 

0.857 

Fri. 

25 

12    8  35.70 

9.005 

0  55  56.6 

58.56 

16    0.00 

64.16 

8  23.20 

0.861 

Sat. 

26 

12  12  11.87 

9.012 

1  19  21.8 

58.55 

16     0.28 

64.19 

8  43.53 

0.844  | 

Sun. 

27 

12  15  48.21 

9.019 

1  42  46.5 

58.52 

16    0.56 

64.22 

9    3.69 

0.837 

Mon. 

28 

12  19  24.73 

9.027 

2    6  10.2 

58.48 

16    0.84 

64.26 

9  23.65 

0.828 

Tues. 

29 

12  23     1.48 

9.087 

2  29  32.7 

68.42 

16     1.12 

64.30 

9  43.40 

0.819 

Wed. 

30 

12  26  38.47 

9.048 

2  52  53.8 

58.85 

16     1.40 

64.34 

10    2.94 

0.809  ! 

Thur. 

31 

12  30  15.72 

9.059 

S.  3  16  13.0 

58.27 

16     1.68 

64.38 

10  22.20 

0.797 

1 

fan. 

-MetnTiineoftheSenikUame 

tor  paring  may  ba  found  by  • 

abtnoting  0t.]8  from  the  i 

Udenainm*. 
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AT  GREENWICH  MEAN  NOON. 


t 

$ 

•a 


Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat. 
Sun. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 


7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 


THE  SUITS 


Bight 


h.     m.     i. 

10  42  12.66 
10  45  50.19 
10  49  27.44 

10  53    4.43 

10  56  41.18 

11  0  17.72 

11  3  54.07 
11  0  30.24 
11  11     6.26 

11  14  42.14 
11  18  17.91 
11  21  53.59 

11  25  29.19 
11  29  4.74 
11  32  40.25 

11  36  15.74 
11  39  51.23 
11  43  26.74 

11  47  2.25 
11  50  37.81 
11  54  13.44 

11  57  49.16 

12  1  24.97 
12    5    0.90 

12  8  36.96 
12  12  13.18 
12  15  49.57 

12  19  26.15 
12  23  295 
12  26  39.99 

12  30  17.29 


Diftfor 
lhour. 


9.070 
9.057 
9.046 

9.036 
9.027 
9.018 

9.011 
9.004 
8.998 

8.992 

8.988 
8.986 

8.982 
8.980 
8.979 

8.979 
8.979 
8.980 

8.981 
8.982 
8.986 


8.990  N. 
8.994 

S.VtfiF 

9.005 
9.012 
9.019 

9.027 
9.037 
9.048 


9.059 


Declination. 


N.  8  13  18.1 
7  51  25.4 
7  29  25.2 


7  7  17.7 

6  45  3.1 

6  22  41.9 

6  0  14.3 

5  37  40.5 

5  15  0.9 

4  52  15.9 

4  29  25.8 

4  6  30.8 

3  43  31.3 

3  20  27.6 

2  57  20.1 

2  34  9.2 

2  10  55.2 

1  47  38.3 

1  24  18.9 

1  0  57.8 
0  37  35.2 

0  14  11.3 

0  9  13.7 

0  32  39.2 

0  56  4.8 

1  19  30.3 

1  42  55.3 

2  6  19.4 
2  29  42.2 
2  53  3.6 


S.  3  16  23.1 


Diff.fbr 
lhour. 


64.53 
64.85 
55.16 

55.46 
56.75 
66.02 

66.28 
66.53 
56.76 

66.98 
57.19 
57.39 

57.57 
57.73 
57.88 

58.02 
58.14 
68.26 

68.34 
68.41 
68.47 

68.52 
68.65 
68.56 

58.56 
58.55 
68.52 

68.48 
68.42 
68.86 

68.27 


Equation  of 
Time, 

to 


Time. 


0  10.34 
0  29.37 

0  48.67 

1  8.23 
1  28.04 

1  48.05 

2  8.26 
2  28.64 

2  49.18 

3  9.85 
3  30.63 

3  51.50 

4  12.45 
4  33.45 

4  54.50 

5  15.57 
5  36.63 

5  57.68 

6  18.72 

6  39.71 

7  0.63 

7  21.47 

7  42.21 

8  2.83 

8  23.32 

8  43.66 

9  3.82 

9  2380 

9  43.55 

10    3.07 

10  22.33 


Dlfl.  tor 
Ihoor. 


0.786 
0.798 
0.810 

0.820 
0.829 
0.838 

0.846 
0.862 
0.868 

0.863 
0.868 
0.871 

0.874 
0.876 
0.878 

0.878 
0.878 
0.877 

0.876 
0.873 
0.870 

0.866 
0.862 
0.857 

0.861 
0.844 
0.887 

0.828 
0.819 
0.809 

0.797 


Time. 


h.  m.  s. 

0  42  23.00 

0  46  19.56 

0  50  16.11 

0  54  12.66 

0  58  9.22 

1  2  5.77 


1  6  2.33 
1  9  58.88 
1  13  55.44 


1  17  51.99 
1  21  48.54 
1  25  45.09 

1  29  41.64 
1  33  38.19 
1  37  34.75 

1  41  31.31 
1  45  27.86 
1  49  24.42 

1  53  20.97 

1  57  17.52 

2  1  14.07 

2  5  10.63 
2  9  7.18 
2  13    3.73 

2  17  0.28 
2  20  56.84 
2  24  53.39 

2  28  49.95 
2  32  46.50 
2  36  43.06 

12  40  39.62 


Now.— The 


for  If  ean  Noon  may  be 


i  at  that  for  Apparent  Noon. 
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III. 


1 
AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

i 

1 

i 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

DULfor 
1  hoar. 

Mean  Time 

of 
BMeiMlOh. 

i 

Tnu  LONGITUDE. 

DUtfor 
1  hour. 

LATITUDE. 

1 

1' 

1 

2 
3 

244 
245 
246 

O          1           M 

158  57  14.3 

159  55  21.7 

160  53  30.7 

56'  39.3 
54  46.6 
52  55.5 

ii 
145.28 
145.34 
145.41 

— &53 
0.43 
0.30 

0.0036889 
.0035811 
.0034728 

44.8 
45.0 
45.2 

h.      m.     ■.             I 

13  15  26.33  , 
13  11  30.43  i 
13    7  34.52 

i 

4 
5 
6 

247 
248 
249 

161  51  41.4 

162  49  54.0 

163  48    8.5 

51     6.0 
49  18.5 
47  32.9 

145.48 
145.56 
145.64 

0.17 
—0.02 
+0.11 

.0033642 
.0032551 
.0031455 

45.4 
45.6 
45.7 

13    3  38.61 
12  59  42.70  5 
12  55  46.79 

7 
8 
9 

250 
251 
252 

164  46  24.9 

165  44  43.3 

166  43    3.8 

45  49.2 
44    7.5 
42  27.9 

145.72 
145.80 
145.89 

0.24 
0.36 
0.44 

.0030355 
.0029251 
.0028139 

45.9 
46.1 
46.4 

12  51  50.89  ! 
12  47  54.99  , 

12  43  59.08 

i 

10 
11 
12 

253 
254 
255 

167  41  26.3 

168  39  50.9 

169  38  17.8 

40  50.3 
39  14.8 
37  41.6 

145.98 
146.07 
146.16 

0.49 
0.52 
0.53 

.0027021 
.0025896 
.0024763 

46.7 
47.0 
47.4 

12  40    3.17  I 
12  36    7.26 
12  32  11.35  j 

13 
14 
15 

256 
257 
258 

170  36  46.8 

171  35  18.0 

172  33  51.3 

36  10.5 
34  41.5 
33  14.7 

146.25 
146.84 
146.48 

0.51 
0.44 
0.36 

.0023622 
.0022470 
.0021308 

47.7 
48.2 
48.6 

12  28  15.44  . 
12  24  19.53  ( 

12  20  23.62  i 

l 

16 
17 
18 

259 
260 
261 

173  32  26.7 

174  31     4.3 

175  29  43.8 

31  50.0 
30  27.5 
29    6.9 

146.52 
146.61 
146.69 

0.25 

0.14 

+0.01 

.0020133 
.0018946 
.0017747 

49.2 
49.7 
50.2 

12  16  27.71  J 
12  12  31.81  1 
12    8  35.90  j 

19 
20 
21 

262 
263 
264 

176  28  25.3 

177  27     8.7 

178  25  54.0 

27  48.3 
26  31.6 
25  16.8 

146.77 
146.85 
146.93 

—0.12 
0.25 
0.35 

.0016538 
.0015316 
.0014083 

50.7 
51.2 
51.5 

12    4  39.99 
12    0  44.08 
11  56  48.17 

22 
23 
24 

265 
266 
267 

179  24  41.1 

180  23  30.0 

181  22  20.6 

24    3.8 
22  52.6 
21  43.1 

147.00 
147.07 
147.14 

0.45 
0.51 
0.54 

.0012841 
.0011591 
.0010334 

51.9 
52.2 
52.5 

11  52  52.27 
11  48  56.36 
11  45    0.45 

25 
26 
27 

268 
269 
270 

182  21  13.0 

183  20    7.1 

184  19    2.9 

20  35.4 
19  29.4 
18  25.1 

147.22 
147.29 
147.36 

0.56 
0.54 
0.49 

.0009070 
.0007802 
.0006531 

52.7 
52.8 
63.0 

11  41     4.54 
11  37    8.64 
11  33  12.73 

28 
29 
30 

271 
272 
273 

185  18    0.5 

186  16  59.8 

187  16     1.0 

17  22.6 
16  21.7 
15  22.8 

147.43 
147.51 
147.58 

0.41 
0.30 
0.18 

.0005259 
.0003988 
.0002719 

58.0 
53.0 
62.8 

11  29  16.82 
11  25  20.91 
11  21  25.00 

31 

274 

188  15    3.9 

14  25.6 

147.66 

—0.06 

0.0001453 

52.7 

11  17  29.09 

Nora.  — -  x  oorreBp* 

nda  to  the  true 

tqoJnoxof 

the  date,  x'  ( 

o  the  mum  eqnk 

ax  of  Jen 

.04. 
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m 

GREENWICH 

MEAN  TIME. 

4 
1 
3 

1 

THE 

MOON'S 

SSMXDIAMETBR. 

HORIZONTAL  PARALLAX. 

MERIDIAN  PASSAGE. 

AGS. 

Noon. 

Midnight 

Noon. 

Diff.  for 
lhcrar. 

Midnight. 

Diff.  for 
lhour. 

Diff.  for 
lhour. 

1 
2 
3 

15  32.3 
15  44.7 
15  56.4 

15  38".5 

15  50.7 

16  1.7 

56  55.0 

57  40.6 

58  23.5 

a 
+1.91 

1.86 

1.68 

57  17W.9 

58  2.6 
58  42.9 

+1.90 
1.79 
1.54 

h.    m. 

10  11.6 

11  2.0 
11  50.9 

m. 
2.16 
2.07 
2.02 

d. 

12.8 
13.8 
14.8 

4 
5 

6 

16     6.5 
16  14.0 
16  18.6 

16  10.6 
16  16.7 
16  19.8 

59     0.4 
59  28.2 
59  45.3 

1.36 
0.94 
0.47 

59  15.6 
59  38.1 
59  49.6 

1.16 

0.71 

+0.24 

12  38.9 

13  26.9 

14  16.3 

2.00 
2.03 
2.11 

15.8 
16.8 
17.8 

7 
8 
9 

16  20.3 
16  19.0 
16  15.5 

16  20.0 
16  17.5 
16  13.0 

59  51.1 
59  46.5 
59  33.5 

+0.02 

-0.89 

0.69 

59  50.0 
59  40.9 
59  24.4 

-0.19 
0.54 
0.81 

15  8.3 

16  3.8 

17  2.9 

2.24 
2.39 
2.52 

18.8 
19.8 
20.8 

10 
11 
12 

16  10.2 
16     3.7 
15  56.5 

16     7.1 
16    0.1 
15  52.8 

59  14.0 
58  50.4 
58  24.0 

0.91 
1.05 
1.13 

59    2.6 
58  37.5 
58  10.1 

0.99 
1.09 
1.16 

18  4.6 

19  6.5 

20  6.2 

2.58 
2.53 
2.40 

21.8 
22.8 
23.8 

13 
14 
15 

15  48.9 
15  41.0 
15  32.9 

15  45  0 
15  37.0 
15  28.8 

57  56.0 
57  27.0 
56  57.3 

1.19 
1.22 
1.25 

57  41.6 
57  12.2 
56  42.3 

1.21 
1.24 
1.25 

21     1.8 

21  52.9 

22  39.9 

2.22 
2.04 
1.89 

24.8 
25.8 
26.8 

16 
17 
18 

15  24.7 
15  16.7 
15     8.8 

15  20.7 
15  12.7 
15     5.1 

56  27.3 
55  57.5 
55  28.9 

1.25 
1.22 
1.16 

56  12.3 
55  43.0 
55  15.3 

1.24 
1.19 
1.11 

23  23.6 

6 
0    5.3 

1.78 
1.72 

27.8 

28.8 

0.3 

19 
20 
21 

15     1.6 
14  55.3 
14  50.5 

14  58.3 
14  52.7 
14  48.7 

55    2.3 
54  39.2 
54  21.3 

1.04 
0.86 
0.62 

54  50.2 
54  29.5 
54  14.7 

0.96 
0.75 
0.47 

0  46.2 

1  27.2 

2  9.4 

1.69 
1.38 
1.79 

1.3 
2.3 
3.3 

22 
23 
24 

14  47.4 
14  46.4 
14  48.1 

14  46.6 
14  46.9 
14  49.9 

54    9.9 
54    6.6 
54  12.4 

-0.31 

+0.04 

0.45 

54    7.2 
54    8.3 
54  19.0 

-0.16 

+0.23 

0.66 

2  53.5 

3  40.1 

4  29.4 

1.87 

2.00 
2.10 

4.3 
5.3 
6.3 

25 
26 
27 

14  52.3 

14  59.5 

15  9.2 

14  55.5 

15  4.1 
15  14.9 

54  28.2 

54  54.2 

55  30.0 

0.87 
1.29 
1.66 

54  39.9 

55  10.9 
55  51.2 

1.08 
1.49 
1.82 

5  20.9 

6  13.8 

7  6.9 

2.17 
2.21 
2.19 

7.3 
8.3 
9.3 

28 
29 
30 

15  21.2 
15  35.1 
15  49.7 

15  28.0 
15  42.4 
15  57.0 

56  14.3 

57  5.0 
57  59.0 

1.95 
2.17 
2.25 

56  39.0 

57  31.8 

58  25.8 

2.07 
2.25 

2.20 

7  59.1 

8  49.7 

9  38.9 

2.14 
2.08 
2.03 

10.3 
11.3 
12.3 

31 

16    4.1 

16  10.8 

58  51.8 

+2.15 

59  16.3 

+1.96 

10  27.1 

2.01 

13.3 
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V. 


m 

GREENWICH 

MEAN  TIME. 

. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ajoenakm. 

DUL 
farlm. 

DwlliuUkn. 

DUL 
telm. 

Right  Amu  km. 

dm. 

fbrlm. 

Deolloatloa. 

DDL 

tola 

TUESDAY  1. 

THURSDAY  3. 

h.    m.   ■. 

•. 

O         1         1 

f 

h.    m.    ■. 

•. 

O         f         M 

»         ' 

0 

20  33  33.33 

3.9066 

S.23    9    6.4 

0440 

0 

22  18     0.45 

3.1816 

S.13    0  51.8 

14471   ; 

1 

30  34  48.36 

3.9957 

22  59  11.6 

0.070 

1 

22  20    8.27 

3.1303 

12  45  45.2 

16.150   1 

2 

20  37    4.21 

3.9037 

22  49    9.1 

10.106 

2 

22  22  15.96 

3.1373 

12  30  33.7 

16.330   | 

3 

20  39  19.88 

3.3607 

22  38  58.8 

10.300 

3 

22  24  23.52 

3.1-25-2 

12  15  17.5 

16400   1 

4 

20  41  35.37 

3.3087 

22  28  40.6 

10.087 

4 

22  26  30.96 

3.1333 

11  59  56.8 

16466    ! 

6 

20  43  50.68 

3.3507 

22  18  14.7 

10.407 

5 

22  28  38.28 

3.1313 

11  44  31.5 

1S.460    ' 

I 

6 

20  46    5.81 

3.3907 

22    7  41.0 

10.030 

6 

22  30  45.49 

3.1193 

11  29     1.8 

1  433    j 

7 

20  48  20.76 

3.3477 

21  56  59.6 

10.766 

7 

22  32  52.57 

3.1173 

11  13  27.8 

16.000   , 

8 

20  50  35.53 

3.3448 

21  46  10.5 

10483 

8 

22  34  59.54 

3.1150 

10  57  49.7 

10473   ( 

9 

20  52  50.13 

3.3418 

21  35  13.8 

11407 

9 

22  37    6.41 

3.1100 

10  42    7.3 

16.740   , 

10 

20  55    4.55 

3.3088 

21  24    9.6 

11.100 

10 

22  39  13.17 

3.1130 

10  26  20  9 

16408   , 

11 

20  57  18.79 

3.3057 

21  12  57.8 

11.308 

11 

22  41  19.83 

3.1104 

10  10  30.5 

16473   , 

12 

20  59  32.84 

3.3030 

21     1  38.5 

11.383 

13 

22  43  26.40 

3.1068 

9  54  36  2 

16439   ' 

13 

31     1  46.70 

3.3*94 

20  50  12  0 

11.604 

13 

22  45  32.88 

3.1073 

9  38  38.1 

16405  ! 

14 

31    4    0.37 

3.3380 

20  38  38.3 

11.636 

14 

22  47  39  25 

3.1056 

9  22  36.3 

16461   ! 

15 

31     6  13.86 

3.3303 

20  26  57.2 

11.744 

15 

22  49  45.54 

3.1043 

9    6  31.0 

16.110  ■ 

16 

31     8  37.17 

3.390* 

20  15    9.0 

11402 

16 

22  51  51.74 

3.1030 

8  50  22.2 

16.178  ' 

17 

31  10  40.30 

3.3170 

20    3  13.7 

11.083 

17 

22  53  57.88 

3.1018 

8  34    9.8 

16.336  | 

18 

31  12  53.25 

3.3U3 

19  51   11.2 

13.101 

18 

22  56     3.95 

3.1006 

8  17  54.0 

16.302   | 

19 

31   15    6.02 

3.311 2 

19  39     1.7 

13.316 

19 

22  58    9.95 

34004 

8     1  35.0 

16446   ' 

30 

31  17  18.60 

3.2081 

19  26  45.3 

13400 

30 

23    0  15.87 

34080 

7  45  12.7 

16498   , 

31 

31   19  30.99 

3.-2050 

19  14  22.1 

13.446 

31 

23    2  21.72 

34073 

7  28  47.3 

16.446 

33 

31  31  43.30 

3.2030 

19     1  52.0 

13.557 

33 

23    4  27.52 

34009 

7  12  18.9 

16400 

33 

31  23  55.22 
WED 

3.1800 

NESD 

S.18  49  15.2 
AY  2. 

13.066 

33 

23    6  33.27 
FI 

34053 

UDAY 

S.  6  55  47.5 
4. 

16448 

1 
I 
1 

I 

0 

31  26    7.05 

3.1050 

S.18  36  31.9 

13.778 

0 

23    8  38.96 

3.0040 

S.  6  39  13.2 

1 
16.697   ' 

1 

21  28  18.71 

3.1098 

18  23  41.9 

13.889 

1 

23  10  44.59 

34035 

6  22  36.2 

16441   ' 

3 

21  30  30.19 

3.1808 

18  10  45.3 

13496 

3 

23  12  50.19 

34000 

6    5  565 

16443   ' 

3 

21  32  41.49 

3.1870 

17  57  42.2 

IS.  104 

3 

23  14  55.76 

34025 

5  49  14.3 

16.733   j 

4 

21  34  52.62 

3.1843 

17  44  32.8 

10.310 

4 

23  17     1  30 

340-21 

5  32  29.7 

16.764   \ 

5 

21  37    3.58 

3.1813 

17  31  17.1 

10.813 

5 

23  19    6.81 

34010 

5  15  42.7 

16400   • 

6 

21  39  14.35 

3.1783 

17  17  54.9 

18.416 

6 

23  21   12.31 

3.0915 

4  58  53.4 

16441    ] 

7 

21  41  24.95 

3.1753 

17    4  26.6 

13.619 

7 

23  23  17.79 

34913 

4  42    2.0 

16477   j 

8 

21  43  35.37 

3.1723 

16  50  52.3 

13.632 

8 

23  25  23.25 

3.0909 

4  25    8.5 

16411    1 

9 

21  45  45.62 

3.1000 

16  37  11.8 

10.732 

9 

23  27  28.69 

34907 

4    8  12.9 

16443   ' 

10 

21  47  55.71 

3.1080 

16  23  25.3 

13422 

10 

23  29  34.11 

34907 

3  51  15.4 

*   16474   j 

11 

21  50    5.64 

3.1043 

16    9  33.0 

10.918 

11 

23  31  39.52 

34907 

3  34  16.1 

17403   i 

13 

21  52  15.42 

9.1016 

15  55  35.0 

14.013 

13 

23  33  44.94 

34008 

3  17  15.1 

17400  1 

13 

21  54  25.04 

3.1588 

15  41  31.1 

14.108 

13 

23  35  50.38 

34909 

3    0  12.5 

17408 

14 

21  56  34.49 

3.1550 

15  27  21.5 

14.304 

14 

33  37  55.84 

3.0010 

2  43    8.3 

17480 

15 

21  58  43.76 

3.1600 

15  13    6.5 

14.397 

15 

S3  40     1.30 

34013 

2  26    2.6 

17.108 

16 

22     0  52.86 

3.1504 

14  58  46.0 

14485 

16 

23  42    6.77 

34016 

2    8  55.5 

17.130  ! 

17 

22     3     1.81 

3.1470 

14  44  20.0 

14.477 

17 

23  44  12.28 

34030 

1  51  47.2 

17.140  { 

18 

22     5  10.62 

3.14*5 

14  29  48.5 

14470 

18 

23  46  17.82 

34035 

1  34  37.9 

17. 165  j 

19 

22    7  19.27 

3.1403 

14  15  11.7 

14.667 

19 

23  48  33.39 

34003 

1  17  27.6 

17183 

30 

22    9  27.79 

3.1408 

14     0  29.8 

U.74'2 

30 

33  50  28.99" 

34909 

1     0  16.2 

17.107  j 

31 

22  11  36.16 

3.1085 

13  45  42  8 

14435 

31 

23  52  34.64 

34947 

0  43    4  0 

17.311   1 

33 

22  13  44.40 

3.1002 

13  30  50.8 

14408 

22 

23  54  40.35 

34958 

0  35  51  0 

17.930  ' 

33 

22  15  52.50 

3. 10S8 

13  15  53.7 

14.900 

23 

23  56  46.12 

34968 

S.  0    8  37.2 

17.336  ! 

34 

22  18    0.45 

3.1015 

S.13    0  51.8 

15471 

24 

23  58  51.97 

34979 

N.  0    8  37.2 

17.344   ! 

VI. 
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GREENWICH 

MEAN    TIME. 

THE  MOON'S   BIGHT 

ASCENSION  AND   DECLINATION. 

Hoar. 

Right  Asoauion. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Boor. 

Bight  Ajoenikm. 

Diff. 
forlm. 

Declination. 

Diff 
forlm. 

SAT 

URDA 

Y  5. 

MONDAY  7. 

h.    m.    ■. 

■. 

o      i      n 

a 

h.    m.    ■. 

■. 

O         1        H 

ii 

0 

23  58  51.97 

34979 

N.  0    8  37.2 

17.344 

0 

142  16.87 

3.3414 

N.13  33  50.4 

15.638 

1 

0     0  57.89 

34990 

0  25  52.0 

17.360 

1 

1  44  31.49 

3.3463 

13  49  26.4 

15.563 

2 

0    3     3.87 

3.1000 

0  43    7.2 

17.364 

2 

1  46  46.40 

3.3613 

14    4  57.9 

16.485 

3 

0     5    9.91 

3.1013 

1     0  22.5 

17.367 

3 

1  49     1.60 

3.3561 

14  20  24.6 

16403 

4 

0    7  16.01 

3.1038 

1  17  38.0 

17.388 

4 

1  51  17.10 

3.3613 

14  35  46.3 

15433 

5 

0    9  22.19 

3.1037 

1  34  53.5 

17.368 

5 

1  53  32.93 

3.3664 

14  51     3.1 

16.338 

6 

0  11  28.45 

3.1050 

1  52    9.0 

17.368 

6 

1  55  49.07 

3.3714 

15    6  14.8 

16.150 

7 

0  13  34.79 

3.1068 

2    9  24.4 

17.368 

7 

1  58    5.51 

3.3764 

15  21  21.2 

15.064 

8 

0  15  41.21 

3.1080 

2  26  39.7 

17.353 

8 

2    0  22.25 

3.3816 

15  36  22.4 

14476 

9 

0  17  47.74 

3.1100 

2  43  54.5 

17.344 

9 

2    2  39.30 

3.3867 

15  51  18.2 

14483 

10 

0  19  54.39 

3.1133 

3     1     8.9 

17.386 

10 

2    4  56.66 

3.3930 

16    6    8.4 

14.789 

11 

0  22     1.17 

3.1143 

3  18  22.8 

17.337 

11 

2    7  14.34 

3.3973 

16  20  53.0 

14495 

12 

0  24    8.06 

3.1164 

3  35  36.1 

17.316 

12 

2    9  32  33 

3.8036 

16  35  31.8 

14496 

13 

0  26  15.10 

3.1185 

3  52  48.6 

17.303 

13 

2  11  50.64 

34080 

16  50    4.6 

14*498 

14 

0  28  22.28 

3.1306 

4  10    0.3 

17.187 

14 

2  14    9.29 

34187 

17    4  31.5 

14498 

15 

0  30  29.57 

4.1339 

4  27  11.0 

17*169 

15 

2  16  28.28 

34198 

17  18  52.4 

14*398 

16 

0  32  37.00 

3.1363 

4  44  20.6 

17.153 

16 

2  18  47.61 

34360 

17  33    7.2 

14-195 

17 

0  34  44.60 

3.1380 

5     1  29.2 

17.188 

17 

2  21     7.28 

34807 

17  47  15.8 

14490 

18 

0  36  52.34 

3.1807 

5  18  36.5 

17-113 

18 

2  23  27.29 

3*8868 

18     1  18.0 

13*982 

19 

0  39     0.26 

3.1833 

5  35  42.4 

17487 

19 

2  25  47.63 

34419 

18  15  13.7 

13473 

20 

0  41     8.34 

3*1369 

5  52  46.8 

1746*2 

20 

2  28    8.32 

34476 

18  29    2.7 

13*761 

21 

0  43  16.58 

3.1387 

6     9  49.6 

17485 

21 

2  30  29.33 

3.8581 

18  42  45.0 

13448 

22 

0  45  24.98 

3*1417 

6  26  50.8 

17405 

22 

2  32  50.68 

34589 

18  56  20.5 

13*534 

23 

0  47  33.57 
SU 

3.1447 

NDA? 

N.  6  43  50.2 
6. 

lf.974 

23 

2  35  12.38 
TU. 

34648 

ESDA1 

N.19    9  49.1 

r  8. 

18*418 

0 

0  49  42.34 

3.1477 

N.  7    0  47.7 

16443 

0 

2  37  34.43 

3.8706 

N.19  23  10.8 

|     18400 

1 

0  51  51.28 

9.1607 

7  17  43.2 

16.907 

1 

2  39  56.84 

3.3765 

19  36  25.2 

1     13.183 

2 

0  54    0.40 

3.1687 

7  34  36.5 

16.873 

2 

2  42  19.60 

34823 

19  49  32.4 

i     13.063 

3 

0  56    9.68 

3.1667 

7  51  27.9 

16438 

3 

2  44  42.70 

34878 

20    2  32.2 

,     13.938 

4 

0  58  19.15 

3.1697 

8    8  17.1 

16.800 

4 

2  47    6.14 

34936 

20  15  24.6 

13413 

5 

1     0  28.81 

3.1639 

8  25     3.9 

16.758 

5 

2  49  29.94 

34994 

20  28     9.5 

'     13.685 

6 

1     2  38.66 

3.1683 

8  41  48.1 

16.714 

6 

2  51  54.09 

3.4053 

20  40  46.8 

13.558 

7 

1     4  48.74 

3.1700 

8  58  29.8 

16.670 

7 

2  54  18.59 

3.4111 

20  53  16.4 

13.438 

8 

1    6  59.05 

3.1736 

9  15     8.7 

16.635 

8 

2  56  43.44 

3.4171 

21     5  38.1 

1-2.396 

9 

1     9    9.57 

3.1773 

9  31  44.7 

16.573 

9 

2  59     8.64 

3.4-239 

21   17  51.9 

13.163 

10 

1  11  20.33 

3.1813 

9  48  17.6 

16.633 

10 

3     1  34.19 

3.4368 

21  29  57.5 

13.037 

11 

1  13  31.33 

3.1863 

10    4  47.4 

16  470 

11 

3     4     0.10 

3.4846 

21  41  55.0 

11.890 

12 

1  15  42.55 

3.1893 

10  21   14.0 

16.417 

12 

3     6  26.37 

3.4404 

21  53  44.1 

11.754 

13 

1  17  54.02 

3.1933 

10  37  37.4 

16.361 

13 

3    8  52.97 

3.446'2 

22     5  25.1 

11.613 

14 

1  20    5.72 

3.1971 

10  53  57.4 

16.3(26 

14 

3  11  19.92 

3.4531 

22  16  57.6 

11.470 

15 

1  22  17.66 

3.3013 

11  10  14.1 

16.347 

15 

3  13  47.21 

3.4679 

22  28  21.4 

11437 

16 

1  24  29.85 

3.3066 

11  26  27.3 

16.189 

16 

3  16  14.86 

9.4638 

22  39  36.7 

11.182 

17 

1  26  42.30 

3.3098 

11  42  36.8 

16*137 

17 

3  18  42.86 

34495 

22  50  43.3 

11.035 

18 

1  28  55.01 

3.3143 

11  58  42.5 

16461 

18 

3  21  11.19 

3.4753 

23     1  41.0 

10.887 

19 

1  31     7.98 

3.3186 

12  14  44.2 

15.997 

19 

3  23  39.86 

3*4808 

23  12  29.8 

10.738 

20 

1  33  21.22 

3*3338 

12  30  42.0 

15.937 

20 

3  26    8.87 

3.4865 

23  23    9.6 

|     10.588 

21 

1  35  34.72 

3.3371 

12  46  35.5 

16456 

21 

3  28  38.22 

3.4933 

23  33  40.4 

|     10.435 

22 

1  37  48.48 

3.3316 

13    2  24.8 

15.784 

22 

3  31     7.91 

94978 

23  44     1.9 

j     10481 

23 

1  40    2.53 

3.3866 

13  18    0.7 

15.713 

23 

3  33  37.93 

34033 

23  54  14.1 

|     10.135 

24 

1  42  16.87 

3*3414 

N.13  33  50.4 

16438 

24 

3  36    8.29 

3.5087 

N.24     4  16.9 

9.907 
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VII. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

DHL 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Boar. 

Bight  Ascension. 

Dili: 
for  1  m. 

Declination. 

Diff. 
lor  1  m~ 

WEDNESDAY  9. 

FRIDAY 

11. 

h.    m.    s. 

s. 

O        1 

IT 

h.    m.    ■. 

8. 

O         /         M 

0 

0 

3  36    8.29 

3.5087 

N.24    4  16.9 

9.967 

0 

5  41     5.19 

3.6494 

N.28  40    7.7 

1.399 

1 

3  38  38.97 

33141 

24  14  10.2 

9308 

1 

5  43  44.12 

3.6488 

28  41   15.6 

1336 

2 

3  41     9.97 

3.519-2 

24  23  53.9 

9.648 

2 

5  46  23.02 

3.6483 

28  42  11.8 

0341 

3 

3  43  41.27 

3.6344 

24  33  28.0 

9.488 

3 

5  49     1.88 

34474 

28  42  56.4 

0344 

4 

3  46  12.89 

3.6396 

24  42  52.5 

9.338 

4 

5  51  40.69 

3.6465 

28  43  29.2 

0.451 

5 

3  48  44.82 

3.534? 

24  52    7.4 

9.167 

5 

5  54   19.43 

3.6453 

28  43  50.4 

0.355 

6 

3  51   17.05 

3.6397 

25     1  12.5 

9.003 

6 

5  56  58.09 

3.6438 

28  43  59.9 

0.063 

7 

3  53  49.59 

33447 

25  10    7.7 

8.835 

7 

5  59  36.67 

3.6132 

28  43  57.9 

0.139 

8 

3  56  22.42 

3.5497 

25  18  52.7 

8.663 

8 

6    2  15.14 

3.6403 

28  43  44.4 

0331 

9 

3  58  55.55 

3.5517 

25  27  27.4 

6.491 

9 

6     4  53.49 

3.6383 

28  43  19.4 

0.511 

10 

4     1  28.97 

33593 

25  35  51.9 

6.331 

10 

6    7  31.72 

3.6362 

28  42  43.0 

0.704 

11 

4    4    2.67 

3.5641 

25  44    6.0 

8.150 

11 

6  10     9.82 

3.6340 

28  41  55.0 

0396 

12 

4    6  36.65 

3.5686 

25  52    9.8 

7.977 

12 

6  12  47.77 

34117 

28  40  55.5 

1.087 

13 

4    9  10.90 

3.673* 

26    0    3.2 

7.803 

13 

6  15  25.59 

34391 

28  39  44.6 

1.376 

14 

4  11  45.43 

3.6776 

26     7  46.3 

7.629 

14 

6  18     3.24 

34363 

28  38  22.4 

1364 

15 

4  14  20.21 

3.5818 

26  15  18  8 

7.455 

15 

6  20  40.73 

3.6335 

28  36  48.9 

1.653 

16 

4  16  55.24 

3.5859 

26  22  40.8 

7.376 

16 

6  23  18.04 

34306 

28  35     4.1 

1341 

17 

4  19  30  52 

3.5898 

26  29  52.0 

7.09<i 

17 

6  25  55.18 

34175 

28  33    8.0 

3338 

18 

4  22    6.03 

3.5938 

26  36  52.5 

6.916 

18 

6  28  32.13 

34143 

28  31     0.7 

3.315 

19 

4  24  41.77 

3-5978 

26  43  42.4 

6.736 

19 

6  31     8.88 

34107 

28  28  42.2 

3301 

20 

4  27  17.75 

3.6017 

26  50  21.3 

6.555 

20 

6  33  45.41 

24J7I 

28  26  12.6 

9386 

21 

4  29  53.95 

3.6054 

26  56  49.3 

6.373 

21 

6  36  21.72 

34034 

28  23  31.9 

9.769 

:  22 

4  32  30.37 

3.6090 

27     3     6.2 

6.190 

22 

6  38  57.80 

3.5994 

28  20  40.2 

9355 

23 

4  35    7.00 
THU 

34134 

RSDA' 

N.27    9  12.2 
Y   10. 

64)06 

23 « 

6  41  33.63 

SAT1 

3.5952 

URDA" 

N.28  17  37.4 
Y   12. 

3.136 

0 

4  37  43.84 

3.615? 

N.27  15    7.0 

6321 

0 

6  44     9.21 

3.6908 

N.28  14  23.6 

8391 

1 

4  40  20.87 

3.6188 

27  20  50.7 

6436 

1 

6  46  44.53 

3.5865 

28  10  58.9 

3300 

2 

4  42  58.08 

3.6316 

27  26  23.3 

5.463 

2 

6  49  19.59 

3.5822 

28    7  23.5 

3.681 

3 

4  45  35.44 

3.6343 

27  31  44.8 

6.363 

3 

6  51  54.39 

3.5779 

28    3  37.3 

8358 

4 

4  48  12.96 

3.6369 

27  36  55.0 

6476 

4 

6  54  28.92 

33783 

27  59  40.5 

4385 

5 

4  50  50.65 

S.6<295 

27  41  53.9 

4.888 

5 

6  57     3.16 

3.5683 

27  55  33.1 

4.913 

6 

4  53  28.48 

3.6330 

27  46  41.5 

4.698 

6 

6  59  37.09 

3.5631 

27  51  15.1 

4.388  ' 

7 

4  56     6.46 

3.6343 

27  51   17.7 

4.508 

7 

7    2  10.72 

3.5581 

27  46  46.7 

4363   . 

8 

4  58  44.58 

2.6365 

27  55  42.5 

4318 

8 

7    4  44.05 

3.5530 

27  42    7.8 

4.736  1 

9 

5     1  22.84 

34388 

27  59  55.8 

4.136 

9 

7    7  17.07 

33478 

27  37  18.5 

4308   ■' 

10 

5    4     1.22 

3.6408 

28    3  57.6 

3.934 

10 

7    9  49.77 

3.5433 

27  32  18.9 

5379  | 

11 

5    6  39.72 

3.6437 

28    7  48.0 

8.742 

11 

7  12  22.14 

33367 

27  27    9.0 

5.350 

12 

5    9  18.31 

3.6441 

28  11  26.8 

3.551 

12 

7  14  54.17 

3.5310 

27  21  48.9 

6319 

13 

5  11  56.98 

3.6453 

28  14  54.1 

3358 

13 

7  17  25.85 

3.5351 

27  16  18.7 

6365 

14 

5  14  35.72 

94464 

28  18    9.8 

3.165 

14 

7  19  57.20 

3.5196 

27  10  38.7 

6.761 

15 

5  17  14.52 

34474 

28  21  14.0 

3.973 

15 

7  22  28.20 

33138 

27    4  48.7 

6315 

16 

5  19  53.37 

3.6483 

28  24    6.5 

3.778 

16 

7  24  58.85 

33079 

26  58  48.9 

6.078 

17 

5  22  32.27 

34189 

28  26  47.4 

3.585 

17 

7  27  29.13 

3.5019 

26  52  39.3 

6.341 

18 

5  25  11.21 

34495 

28  29  16.7 

3.390 

18 

7  29  59.05 

3.4958 

26  46  20.0 

6303 

19 

5  27  50.20 

3.6498 

28  31  34.3 

3.195 

19 

7  32  28.61 

2-1895 

26  39  51.1 

6.691 

20 

5  30  29.20 

3.6500 

28  33  40.2 

3.000 

20 

7  34  57.79 

3-4830 

26  33  12.7 

6.719 

21 

5  33     8.21 

34600 

28  35  34.5 

1.807 

21 

7  37  26.58 

34764 

26  26  24.9 

6378 

22 

5  35  47.22 

34500 

28  37  17.1 

1.613 

22 

7  39  54.96 

34697 

26  19  27.5 

7481 

23 

5  38  26.21 

34498 

28  38  48.2 

1.432 

23 

7  42  22.94 

3-4630 

26  12  21.0 

7.184 

24 

5  41     5.19 

34494 

N.28  40    7.7 

1.339 

24 

7  44  50.53 

3-4563 

N.26    5    5.4 

7337 

VIII. 
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Hoar. 



DHL 

tola 

Deottnatlon. 

Diff. 
for  lm. 

Hoar. 

Right  Attention. 

Difl. 
forlm. 

DwHBAttOB, 

DHL 
fbrlm. 

SIT 

NDAY 

13. 

TUESDAY  15. 

h.   m.   ■. 

■. 

o     f      a 

a 

h.    m.    8. 

8. 

O         1         II 

« 

0 

7  44  50.53 

34088 

N.26    5    5.4 

7487 

0 

9  34  38.07 

3.1900 

N.17  46  51.0 

13.898 

1 

7  47  17.72 

94497 

25  57  40.6 

7487 

1 

9  36  45.09 

9.1136 

17  33  59.2 

13.900 

9 

7  49  44.51 

34481 

25  50    6.9 

7.636 

2 

9  38  51.72 

9.1079 

17  21    2.9 

13.976 

3 

7  52  10.92 

94864 

25  42  24.4 

7.781 

3 

9  40  57.97 

3.1008 

17    8    2.2 

13.047 

4 

7  54  36.91 

94398 

25  34  33.2 

7.937 

4 

9  43    3.83 

3.0945 

16  54  57.2 

13.119 

5 

7  57    2.49 

34337 

25  26  33.2 

8.073 

5 

9  45    9.32 

34883 

16  41  47.9 

13.189 

6 

7  59  27.65 

34187 

25  18  24.5 

8.317 

6 

9  47  14.44 

34832 

16  28  34.4 

18.267 

7 

8    1  52.39 

34087 

25  10    7.1 

8461 

7 

9  49  19.19 

3.0769 

16  15  16.9 

18.834 

8 

8    4  16.70 

34017 

25     1  41.2 

8.501 

8 

9  51  23.58 

94709 

16     1  55.3 

13.391 

9 

8    6  40.59 

3.8047 

24  53    7.0 

8.639 

9 

9  53  27.61 

3.0643 

15  48  29.8 

13.457 

10 

8    9    4.06 

34876 

24  44  24.6 

8.776 

10 

9  55  31.29 

34683 

15  35    0.4 

13438 

11 

8  11  27.12 

34805 

24  35  34.0 

8.911 

11 

9  57  34.60 

94633 

15  21  27.1 

13466 

13 

8  13  49.76 

34788 

24  26  35.3 

9.046 

12 

9  59  37.57 

34464 

15    7  50.1 

13.647 

13 

8  16  11.97 

34666 

24  17  28.6 

9.179 

13 

10     1  40.18 

34407 

14  54    9.5 

13.706 

14 

8  18  33.75 

34684 

24    8  13.9 

9410 

14 

10    3  42.45 

34851 

14  40  25.5 

13.763 

15 

8  20  55.09 

34633 

23  58  51.4 

9.440 

15 

10    5  44.39 

34396 

14  26  38.1 

13417 

16 

8  23  16.01 

34450 

23  49  21.1 

9.568 

16 

10    7  46.01 

94941 

14  12  47.4 

13472 

17 

8  25  36.49 

34876 

23  39  43.3 

9.693 

17 

10    9  47.29 

94186 

13  58  53.4 

18.927 

18 

8  27  56.52 

94303 

23  29  58.1 

9.818 

18 

10  11  48.24 

94183 

13  44  56.2 

18.979 

19 

8  30  16.12 

34329 

23  20    5.3 

9.943 

19 

10  13  48.87 

94078 

13  30  55.9 

14480 

20 

8  32  35.28 

34157 

23  10    5.2 

10.064 

20 

10  15  49.18 

94025 

13  16  52.6 

14.079 

21 

8  34  54.02 

34086 

22  59  57.8 

10.183 

21 

10  17  49.18 

1.9973 

13    2  46.3 

14.127 

23 

8  37  12.32 

34019 

22  49  43.3 

10400 

22 

10  19  48.86 

14921 

12  48  37.2 

14.175 

33 

8  39  30.18 
MO 

34889 

NDAY 

NJ22  39  21.8 
14. 

10416 

23 

10  21  48.24 
WEDI 

1-9870 

*ESDJ 

N.12  34  25.2 
LY    16. 

14.333 

0 

8  41  47.60 

3.3885 

N.22  28  53.5 

10.637 

0 

10  23  47.31 

1.9890 

N.12  20  10.5 

14.366 

1 

8  44    4.57 

34791 

22  18  18.4 

10.639 

1 

10  25  46.08 

14772 

12    5  53.3 

14409 

2 

8  46  21.09 

3.3719 

22    7  36.6 

10.760 

2 

10  27  44.57 

14725 

11  51  33.5 

14451 

3 

8  48  37.19 

3.9647 

21  56  48.1 

10469 

3 

10  29  42.78 

14678 

11  37  11.2 

14492 

4 

8  50  52.85 

3.3575 

21  45  53.0 

10467 

4 

10  31  40.71 

14632 

11  22  46.4 

14.433 

5 

8  53    8.08 

3.3504 

21  34  51.4 

11J076 

5 

10  33  38.36 

14665 

11     8  19.2 

14.473 

6 

8  55  22.89 

3.3433 

21  23  43.4 

11.181 

6 

10  35  35.73 

1.9698 

10  53  49.7 

14.510 

7 

8  57  37.27 

3.3861 

21  12  29.1 

11.386 

7 

10  37  32.83 

14492 

10  39  18.0 

14.616 

8 

8  59  51.22 

3.3290 

21     1     8.4 

11491 

8 

10  39  29.66 

1.9448 

10  24  44.2 

14.580 

9 

9    2    4.75 

3.3220 

20  49  41.8 

11495 

9 

10  41  26.23 

14404 

10  10    8.4 

14.619 

10 

9    4  17.86 

3.3160 

20  38    9.0 

11497 

10 

10  43  22.54 

14661 

9  55  30.8 

14.642 

11 

'     9    6  30.55 

3.3080 

20  26  30.1 

11.698 

11 

10  45  18.59 

1.9319 

9  40  51.4 

14472 

12 

9    8  42.81 

9.3010 

20  14  45.4 

11.792 

12 

10  47  14.39 

14277 

9  26  10.2 

14.702 

13 

9  10  54.66 

3.1940 

20    2  55.1 

11465 

13 

10  49    9.93 

14336 

9  11  27.2 

14.781 

14 

9  13    6.10 

3.1871 

19  50  59.3 

11476 

14 

10  51     5.23 

14197 

8  56  42.5 

14.759 

15 

9  15  17.13 

3.1802 

19  38  58.0 

13468 

15 

10  53    0.30 

14168 

8  41  56.1 

14.786 

16 

9  17  27.75 

3.1734 

19  26  51.2 

12.159 

16 

10  54  55.14 

14120 

8  27    8.2 

14411 

17 

9  19  37.96 

3.1686 

19  14  38.9 

12.249 

17 

10  56  49.75 

1.9063 

8  12  18.8 

14436 

18 

9  21  47.75 

3.1697 

19    2  21.3 

13437 

18 

10  58  44.15 

14046 

7  57  27.9 

14856 

19 

9  23  57.13 

3.1580 

18  49  58.5 

13422 

19 

11     0  38.31 

1-9010 

7  42  35.8 

14880 

20 

9  26    6.11 

3.1463 

18  37  30.7 

12.505 

20 

11     2  32.27 

14976 

7  27  42.4 

14-901 

21 

9  28  14.69 

3.1896 

18  24  57.9 

13.567 

21 

11    4  26.02 

1.8948 

7  12  47.7 

14-920 

22 

9  30  22.87 

3.1830 

18  12  20.3 

12.686 

22 

11    6  19.58 

14910 

6  57  51.9 

14-938 

23 

9  32  30.66 

3.1366 

17  59  38.0 

13.745 

23 

11     8  12.94 

14877 

6  42  55.1 

14-955 

24 

9  34  38.07 

3.1300 

N.17  46  51.0 

12423 

24 

11  10    6.09 

14845 

N.  6  27  57.3 

14-971 

20 
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GREENWICH    MEAN   TIME. 

THE  MOON'S   BIGHT 

ASCENSION  AND   DECLINATION. 

Hoar. 

Right  Amadou. 

DHL 
forlm. 

Declination. 

Din: 

fori  m. 

Hoar. 

Right  A«oenffcm. 

Dilt 
forlm. 

PonHiMtion. 

1 
DHL    | 

fOTlBLJ 

I 

THURSDAY  17. 

SATUBDAY  19. 

h.    m.    ■. 

•. 

O         1         H 

n 

h.    m.    ■. 

■. 

O         /         if 

.    1 

0 

11  10     6.09 

1.8846 

N.  6  27  57.3 

14.971 

0 

12  38  13.93 

14168 

S.  5  29  41.1 

144S7  ! 

1 

11  11  59.07 

1.8818 

6  12  58.6 

14.986 

1 

12  40    2.86 

14167 

5  44  14.2 

14486  | 

9 

11  13  51.85 

L8781 

5  57  59.0 

15.000 

2 

12  41  51.81 

14161 

5  58  45.4 

14494  , 

3 

11  15  44.44 

1.8750 

5  42  58.6 

15.013 

3 

12  43  40.78 

14165 

6  13  14.7 

1*47* 

4 

11  17  36.86 

1.8790 

5  27  57.5 

16.033 

4 

12  45  29.78 

14169 

6  27  42.0 

14-438  I 

5 

11  19  29.10 

1.8601 

5  12  55.8 

16.038 

5 

12  47  18.81 

14175 

6  42     7.3 

14*404 

6 

11  21  21.16 

1.8663 

4  57  53.5 

15.043 

6 

12  49    7.88 

14183 

6  56  30.5 

14469  | 

7 

11  23  13.07 

1.8636 

4  42  50.6 

15.063 

7 

12  50  57.00 

1.8189 

7  10  51.6 

14433  ' 

8 

11  25     4.81 

1.8611 

4  27  47.2 

15.060 

8 

12  52  46.15 

14196 

7  25  10.5 

J4-39S 

0 

11  26  56.41 

1.8586 

4  12  43.4 

16.064 

9 

12  54  35.36 

14304 

7  39  27.1 

14489  | 

10 

11  28  47.85 

1.6561 

3  57  39.4 

16469 

10 

12  56  24.61 

14313 

7  53  41.4 

14.331  , 

11 

11  30  39.14 

1.8537 

3  42  35.1 

16473 

11 

12  58  13.92 

14333 

8     7  53.4 

14.181  | 

12 

11  32  30.30 

145U 

3  27  30.5 

15477 

12 

13    0    3.29 

14333 

8  22     3.0 

14.140  ' 

13 

11  34  21.30 

14493 

3  12  25.7 

16479 

13 

13     1  52.72 

14343 

8  36   10.2 

14499  1 

14 

11  36  12.18 

14470 

2  57  20.9 

16461 

14 

13    3  42.22 

14358 

8  50  14.9 

14497 

15 

11  38    2.93 

14450 

2  42  16.0 

16.083 

15 

13     5  31.78 

14366 

9     4  17.1 

14413 

16 

11  39  53.56 

1.8430 

2  27  11.0 

16488 

16 

13    7  21.41 

14377 

9  18  16.8 

13473, 

17 

11  41  44.08 

1.8410 

2  12    6.0 

16481 

17 

13    9  11.12 

14390 

9  32  13.8 

18437  , 

18 

11  43  34.48 

14390 

1  57     1.3 

16.078 

18 

13  11     0.91 

14804 

9  46     8.1 

1S49*  | 

19 

11  45  24.77 

14871 

1  41  56.7 

16.076 

19 

13  12  50.78 

14818 

9  59  59.7 

13417  1 

20 

11  47  14.94 

14353 

1  26  52.3 

16.071 

20 

13  14  40.74 

14836 

10  13  48.6 

18.793  I. 

21 

11  49    5.02 

14336 

1  11  48.2 

16466 

21 

13  16  30.80 

14863 

10  27  34.7 

13.745  ! 

22 

11  50  54.99 

14319 

0  56  44.5 

16460 

22 

13  18  20.96 

14869 

10  41  18.0 

18407  i 

23 

11  52  44.87 

14304 

N.  0  41  41.1 

16453 

23 

13  20  11.22 

14886 

S.10  54  58.3 

18447 

FE 

IDAY 

18. 

SU 

NDAY 

20. 

0 

11  54  34.65 

14*390 

N.  0  26  38.2 

16.044 

0 

13  22     1.58 

1.6408 

S.U    8  35.6 

18J97  j 

1 

11  56  24.35 

1.8-376 

N.  0  11  35.8 

15484 

1 

13  23  52.04 

14491 

11  22     9.9 

18.647  | 

2 

11  58  13.97 

1.8*64 

S.  0    3  25.9 

15.03'i 

2 

13  25  42.61 

1.8489 

11  35  41.2    «•**' 

3 

12    0    3.52 

14352 

0  18  27.0 

15.010 

3 

13  27  33.30 

14468 

11  49     9.4'    »*»  I 

4 

12     1  53.00 

14340 

0  33  27.2 

14.997 

4 

13  29  24.10 

1.8478 

12    2  34.4 !    »^»  , 

5 

12     3  42.41 

14330 

0  48  26.6 

14.983 

5 

13  31  15.02 

1.8499 

12  15  56.3     !*•*»  J 

6 

12     5  31.76 

14330 

1     3  25.2 

14.969 

6 

13  33    6.06 

14331 

12  29  15.0    I*-** 

7 

12    7  21.05 

1.8310 

1  18  22.9 

14.964 

7 

13  34  57.23 

14643 

12  42  30.4     »•**  ! 

8 

12    9  10.28 

14300 

1  33  19.7 

14.939 

8 

13  36  48.53 

14565 

12  55  42.4 

13.171  ! 

9 

12  10  59.46 

14193 

1  48  15.6 

14.933 

9 

13  38  39.96 

14567 

13     8  50.9 

13.113  j 

10 

12  12  48.60 

14186 

2    3  10.5 

14.906 

10 

13  40  31.53 

14609 

13  21  56.0 

13456  j 

11 

12  14  37.70 

14180 

2  18     4.4 

14.888 

11 

13  42  23.24 

14681 

13  34  57.6 

13*97  | 

12 

12  16  26.75 

14174 

2  32  57.1 

14.868 

12 

13  44  15.09 

1.8656 

13  47  55.6 

13.937  | 

13 

12  18  15.77 

14168 

2  47  48.6 

14-848 

13 

13  46     7.09 

1.8680 

14     0  50.1 

13477  J 

14 

12  20    4.76 

14163 

3    2  38.9 

14.836 

14 

13  47  59.24 

14706 

14  13  40.9 

13417  : 

15 

12  21  53.72 

14158 

3  17  27.8 

14.803 

15 

13  49  51.54 

14733 

14  26  28.1 

13.766 

16 

12  23  42.66 

14154 

3  32  15.3 

14-780 

16 

13  51  44.00 

14768 

14  39  11.6 

13.60 

17 

12  25  31.58 

14153 

3  47     1.4 

14.756 

17 

13  53  36.62 

14785 

14  51  51.3 

13.630 

18 

12  27  20.50 

14150 

4     1  46.1 

14*731 

18 

13  55  29.41 

14811 

15    4  27.2 

13^65 

19 

12  29     9.40 

14150 

4  16  29.3 

14-706 

19 

13  57  22.36 

1.8889 

15  16  59.2 

12.601 

20 

12  30  58.31 

14150 

4  31  11.0 

14.6B1 

20 

13  59  15.47 

14867 

15  29  27.3 

13.436 

21 

12  32  47.22 

14150 

4  45  51.1 

14.654 

21 

14     1     8.76 

14896 

15  41  51.5 

13J70 

22 

12  34  36.12 

14150 

5    0  29.5 

14636 

22 

14    3    2.22 

14937 

15  54  11.7 

13J0 

23 

12  36  25.02 

14150 

5  15    6.2 

14.597 

23 

14    4  55.87 

14967 

16    6  27.8 

13.3M 

24 

12  38  13.93 

14153 

S.  5  29  41.1 

14.667 

24 

14    6  49.69 

1.8987 

S.16  18  39.8 

13.165 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Amadou. 

DHL 
for  1  m. 

Declination. 

DHL 
forlm. 

Hour. 

Eight  Ascension. 

Difl. 
for  1  m. 

Declination. 

Difl. 
forlm. 

MO 

NDAY 

21. 

WEDNESDAY  23. 

h.    m.    i. 

S. 

O        1         // 

« 

h.    m.    ■. 

■. 

O        1        M 

u 

0 

14    6  49.69 

1.8087 

S.16  18  39.8 

13.165 

0 

15  42     9.18 

3.0834 

S.24  28    4.4 

7.931 

1 

14    8  43.69 

1.8017 

16  30  47.6 

12.096 

1 

15  44  14.31 

3.0877 

24  35  56.4 

7.813 

2 

14  10  37.87 

1.9048 

16  42  51.2 

13.035 

2 

15  46  19.70 

3.0919 

24  43  41.8 

7.703 

3 

14  12  32.24 

1.9080 

16  54  50.6 

11.953 

3 

15  48  25.34 

3.0961 

24  51  20.7 

7.593 

4 

14  14  26.81 

1.9113 

17    6  45.6 

11.883 

4 

15  50  31.24 

3.1004 

24  58  53.0 

7.484 

5 

14  16  21.58 

1.9140 

17  18  36.4 

11.809 

5 

15  52  37.39 

3.1047 

25    6  18.8 

7.875 

6 

14  18  16.56 

1.9178 

17  30  22.7 

11.784 

6 

15  54  43.79 

3.1090 

25  13  38.0 

7.364 

7 

14  20  11.73 

1.9310 

17  42    4.5 

11.660 

7 

15  56  50.45 

3.1183 

25  20  50.5 

7.153 

8 

14  22    7.10 

1.9343 

17  53  41.9 

11485 

8 

15  58  57.37 

3.1174 

25  27  56.2 

7.037 

9 

14  24    2.67 

1.9377 

18    5  14.7 

11408 

9 

16     1     4.53 

3.1316 

25  34  55.0 

6.933 

10 

14  25  58.43 

1.9311 

18  16  42.9 

11.483 

10 

16     3  11.94 

3.1358 

25  41  46.8 

6.808 

11 

14  27  54.40 

1.9345 

18  28    6.5 

11.854 

11 

16    5  19.60 

3.1399 

25  48  31.7 

6.690 

12 

14  29  50.59 

1.9381 

18  39  25.4 

11.376 

12 

16    7  27.51 

3.1341 

25  55    9.5 

6.574 

13 

14  31  46.99 

1.9418 

18  50  39.6 

11.197 

13 

16    9  35.68 

3.1883 

26     1  40.5 

6458 

14 

14  33  43.61 

1.9459 

19     1  49.1 

11.117 

14 

16  11  44.09 

3.1433 

26     8    4.4 

6.340 

15 

14  35  40.45 

1.9493 

19  12  53.7 

11435 

15 

16  13  52.74 

3.1463 

26  14  21.2 

6.333 

16 

14  37  37.51 

1.9539 

19  23  53.3 

10.953 

16 

16  16     1.63 

3.1503 

26  20  31.0 

6.108 

17 

14  39  34.79 

1.9605 

19  34  48.0 

10.871 

17 

16  18  10.76 

3.1543 

26  26  33.6 

6.983 

18 

14  41  32.29 

1.9803 

19  45  37.8 

10.788 

18 

16  20  20.14 

3.1563 

26  32  29.0 

6.863 

19 

14  43  30.01 

1*9839 

19  56  22.6 

10.705 

19 

16  22  29.77 

3.1624 

26  38  17.2 

6.743 

20 

14  45  27.95 

1.9675 

20    7    2.4 

10430 

20 

16  24  39.63 

3.1665 

26  43  58.2 

5.633 

21 

14  47  26.12 

1-9715 

20  17  37.0 

10.533 

21 

16  26  49.74 

3.1704 

26  49  31.8 

6.497 

22 

14  49  24.53 

1.9754 

20  28    6.4 

10.447 

22 

16  29     0.09 

3.1743 

26  54  57.8 

5471 

23 

14  51  23.17 
TUI 

1.9793 

S.20  38  30.7 
r  22. 

10.361 

23 

16  31  10.67 
THU 

3.1781 

RSDA 

S.27    0  16.3 
Y  24. 

6.346 

0 

14  53  22.05 

1.9833 

S.20  48  49.8 

10.374 

0 

16  33  21.49 

3.1830 

S.27    5  27.3 

6.131 

1 

14  55  21.16 
14  57  20.51 

1.9871 

20  59    3.6 

10.185 

1 

16  35  32.53 

3.1859 

27  10  30.8 

4.997 

2 

1.9913 

21     9  12.1 

10495 

2 

16  37  43.79 

3.1895 

27  15  26.9 

4473 

3 

14  59  20.11 

1.9954 

21  19  15.1 

10.003 

3 

16  39  55.27 

3.1933 

27  20  15.4 

4.745 

4 

15     1  19.96 

1.9996 

21  29  12.5 

9.911 

4 

16  42    6.97 

3.1968 

27  24  56.3 

4.618 

5 

15     3  20.05 

34088 

21  39    4.4 

9.818 

5 

16  44  18.89 

3.3005 

27  29  29.5 

4489 

6 

15    5  20.39 

94078 

21  48  50.7 

9.736 

6 

16  46  31.03 

3.3043 

27  33  55.0 

4463 

7 

15     7  20.98 

34118 

21  58  31.5 

9.633 

7 

16  48  43.39 

3.3078 

27  38  12.8 

4.333 

8 

15    9  21.81 

3.0158 

22    8    6.7 

9.540 

8 

16  50  55.96 

3.3113 

27  42  22.8 

4.101 

9 

15  11  22.88 

3.0198 

22  17  36.3 

9.445 

9 

16  53     8.72 

3.3145 

27  46  24.9 

3.969 

10 

15  13  24.19 

34)339 

22  27    0.1 

9.848 

10 

16  55  21.68 

3.3178 

27  50  19.1 

8436 

11 

15  15  25.75 

34381 

22  36  18.1 

9.353 

11 

16  57  34.85 

3.3313 

27  54    5.3 

3.704 

12 

15  17  27.57 

34333 

22  45  30.3 

9.155 

12 

16  59  48.21 

3.3344 

27  57  43.6 

8.573 

13 

15  19  29.64 

34365 

22  54  36.7 

9.056 

13 

17    2     1.77 

3.3376 

28     1  14.0 

8.440 

14 

15  21  31.96 

34408 

23    3  37.2 

8.958 

14 

17    4  15.52 

3.3308 

28    4  36.5 

3.806 

15 

15  23  34.54 

34451 

23  12  31.7 

8.857 

15 

17    6  29.46 

3.3339 

28    7  51.0 

8.173 

16 

15  25  37.37 

34493 

23  21  20.0 

8.794 

16 

17    8  43.58 

3.3369 

28  10  57.4 

3.038 

17 

15  27  40.45 

34534 

23  30    2.2 

8.653 

17 

17  10  57.88 

3.3399 

28  13  55.6 

3.903 

18 

15  29  43.79 

3.0576 

23  38  38.3 

6.551 

18 

17  13  12.37 

9.3438 

28  16  45.7 

3.768 

19 

15  31  47.37 

34619 

23  47    8.3 

6448 

19 

17  15  27.02 

3.3456 

28  19  27.7 

3.633 

20 

15  33  51.21 

34663 

23  55  32.1 

8.345 

20 

17  17  41.84 

3.3484 

28  22     1.5 

3496 

21 

15  35  55.31 

34705 

24    3  49.7 

8.341 

21 

17  19  56.83 

3.3513 

28  24  27.1 

3458 

22 

15  37  59.67 

34748 

24  12     1.0 

8.185 

22 

17  22  11.99 

3.3540 

28  26  44.3 

3.318 

23 

15  40     4.29 

34791 

24  20    5.9 

8.038 

23 

17  24  27.31 

3.3567 

28  28  53.2 

3478 

24 

15  42     9.18 

34834 

S.24  28    4.4 

.7.931 

24 

17  26  42.79 

3.3593 

S.28  30  53.7 

1.938 
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GREENWICH    MEAN   TIME. 

THE  MOON'S   BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Amadou. 

Dlfl. 
forlm. 

*-—»-»*"- 

Din 

for  1  m. 

Hoar. 

Bight  AfoaMkn. 

forlm. 

— 

DHL 
forlm. 

FRIDAY 

26. 

SUNDAY 

27. 

h.    m.    0. 

■. 

O       1        0 

# 

h.    m.    ■. 

■. 

O        I        0 

A 

0 

17  36  43.79 

3.9808 

S.38  30  53.7 

1418 

0 

19  16  41.34 

94088 

S.37  18    3.0 

84V 

1 

17  38  58.43 

24017 

38  33  45.8 

1.708 

1 

19  18  58.94 

3.20*7 

37  13  57.0 

6.173 

S 

17  31  14.19 

34640 

38  34  39.5 

1.668 

3 

19  81  16.47 

94010 

37    7  48.3 

A417 

3 

17  33  30.10 

34063 

38  36    4.8 

1418 

3 

19  33  33.93 

9.3004 

37    3  18.9 

6403 

4 

17  35  46.15 

3.3086 

38  37  31.7 

1478 

4 

19  95  51.33 

94803 

36  56  46.8 

6408 

5 

17  38    3.34 

3.3700 

38  38  50.3 

1.388 

6 

19  38    8.63 

94878 

36  51     6.0 

6.763 

6 

17  40  18.65 

34783 

38  40    0.3 

1408 

6 

19  30  35.84 

94668 

36  45  16.5 

6407 

7 

17  43  35.10 

3.3768 

38  41     1.8 

0466 

7 

19  32  42.97 

94848 

36  39  18.3 

6440 

8 

17  44  51.67 

3.3771 

38  41  54.8 

0413 

8 

19  35    0.01 

9.3833 

36  33  11.7 

6.188 

9 

17  47    8.35 

3.3780 

38  43  39.3 

0471 

9 

19  37  16.95 

9.9817 

96  26  '<■  i 

6497 

10 

17  49  35.14 

3.3807 

38  43  15.3 

0.638 

10 

19  39  33.79 

9.3803 

26  2o  o2.5 

6400 

11 

17  51  43.04 

3.3835 

38  43  43.7 

0486 

11 

19  41  50.56 

9.3787 

26  14    0.1 

6413 

13 

17  53  59.05 

3.3843 

38  44     1.6 

0.340 

13 

19  44    7.25 

9.3771 

36    7  19.1 

6.766 

13 

17  56  16.15 

3.3800 

38  44  11.7 

0407 

13 

19  46  23.83 

9.3768 

36    0  39.5 

6408 

14 

17  58  33.36 

3.3876 

38  44  13.3 

0448 

14 

19  48  40.39 

3.3733 

35  53  31.3 

7441 

15 

18    0  50.66 

3.3800 

38  44    6.0 

0.103 

15 

19  50  56.63 

3.3713 

35  46  34.6 

7.182 

16 

18    3    8.04 

3.3003 

38  43  50.1 

0488 

16 

19  53  13.85 

3.3603 

85  39    9.5 

7430 

17 

18    5  35.50 

3.3016 

38  43  35.5 

0.482 

17 

19  55  38.95 

9.3073 

95  31  46.3 

7468 

18 

18    7  43.03 

3.3038 

38  43  53.1 

0436 

18 

19  57  44.91 

3*3063 

35  34  14.5 

7466 

19 

18  10    0.64 

3.9040 

28  42  10.1 

0.772 

19 

30    0    0.77 

3*3088 

85  16  34.5 

7.780 

30 

18  13  18.31 

3.3060 

38  41  19.4 

0418 

30 

30    3  16.51 

9*3013 

25    8  46.1 

7476 

31 

18  14  36.04 

3.3060 

38  40  19.9 

1406 

21 

30    4  33.12 

3*3603 

85    0  49.4 

8416 

39 

18  16  53.83 

34008 

38  39  11.6 

1.313 

22 

20    6  47.62 

3*3072 

94  53  44.3 

6.164 

S3 

18  19  11.65 
SAT 

34076 

[JRDA 

S.38  37  54.5 
Y  26. 

1458 

23 

20    9    2.98 
MO 

3*3661 

NDAY 

S.S4  44  30.9 
28. 

8,303 

0 

18  31  39.53 

34088 

S.38  36  38.6 

1406 

0 

30  11  18.31 

9.9638 

S.94  36    9.3 

8498 

1 

18  33  47.45 

3.3000 

38  34  53.9 

1463 

1 

30  13  33.31 

3.9604 

34  37  39.5 

8463 

3 

18  36    5.41 

3.3007 

28  33  10.4 

1.707 

2 

30  15  48.36 

94480 

84  19     1.7 

8407 

3 

18  38  33.41 

34004 

28  31   18.3 

1.946 

3 

30  18    3.07 

9.3467 

34  10  15.9 

8481 

4 

18  30  41.45 

34010 

28  29  17.1 

3.003 

4 

30  30  17.74 

3.3488 

94     1  33.0 

8406 

5 

18  33  59.53 

34014 

28  27     7.3 

3.239 

5 

30  23  33.36 

3.3410 

33  53  30.1 

9408 

6 

18  35  17.61 

34018 

28  24  48.5 

3487 

6 

30  34  46.65 

94886 

33  43  10.3 

0.383 

7 

18  37  35.73 

34031 

28  22  20.9 

3.633 

7 

30  37    0.90 

34801 

33  33  58.3 

0466 

8 

18  39  53.85 

34033 

28  19  44.5 

3.680 

8 

30  39  14.99 

9.3880 

83  34  36.4 

0.408 

9 

18  43  11.99 

3.3034 

28  16  59.3 

3436 

9 

30  31  38.94 

3.3311 

33  14  53.6 

0.638 

10 

18  44  30.13 

8.8034 

28  14     5.4 

3472 

10 

30  33  43.73 

9.3380 

83    5  11.1 

0.767 

11 

18  46  48.36 

34023 

28  11     2.7 

8.110 

11 

30  35  56.37 

9.3301 

83  55  31.8 

9486 

13 

18  49    6.38 

34030 

28    7  51.1 

8.368 

12 

30  38    9.87 

3.3980 

33  45  34.8 

10416 

13 

18  51  34.48 

34010 

28    4  30.6 

8.416 

13 

30  40  33.83 

3.3311 

33  35  30.0 

10.144 

14 

18  53  43.56 

34011 

28     1     1.2 

8.666 

14 

30  42  36.41 

9.9187 

33  35    7.5 

10473 

15 

18  56    0.61 

34006 

27  57  22.9 

8.710 

15 

20  44  49.47 

9.3169 

83  14  47.3 

10400 

16 

18  58  18.63 

34001 

27  53  35.9 

8487 

16 

90  47    3.38 

9.3137 

38    4  19.5 

10436 

17 

19    0  36.63 

3.3006 

27  49  40.1 

4403 

17 

30  49  15.13 

3*3113 

81  53  44.3 

10440 

18 

19    3  54.57 

3.3001 

27  45  35.5 

4.163 

18 

30  51  37.73 

3.3087 

81  43     1.6 

10.773 

19 

19    5  13.50 

3.3086 

27  41  33.0 

4400 

19 

30  53  40.19 

3*3003 

31  33  11.4 

10408 

30 

19    7  30.39 

3>3077 

87  36  59.7 

4448 

20 

90  55  53.49 

9.3080 

81  31  13.7 

11439 

31 

19    9  48.91 

3-2968 

37  33  38.7 

4.608 

31 

30  58    4*63 

94010 

81  10    8.7 

11.144 

33 

19  13    5.98 

3*3068 

37  37  48.9 

4.787 

33 

31    0  16.61 

2*1963 

30  58  56.4 

11400 

33 

19  14  33.70 

3*3048 

37  33    0.3 

4483 

33 

31    3  38.43 

9*1067 

30  47  36.8 

11487 

34 

19  16  41.34 

3*3088 

S.37  18    3.0 

6*038 

34 

31    4  40.  U 

9*1033 

S.30  36  10.0 

11407 

XII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

DHL 
forlm. 

Declination. 

Diir. 

for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  lm. 

DscUnfttton. 

DHL 

brim. 

TUESDAY  29. 

WEDNESDAY  80. 

h.    m.    ■. 

s. 

O         1         II 

M 

h.    m.    s. 

s. 

O       1       u 

« 

0 

31     4  40.11 

2.1982 

S.30  36  10.0 

11.507 

0 

31  56  37.38 

2.1385 

S.15  37  43.0 

14.107 

1 

31     6  51.63 

2.1908 

30  34  36.0 

11.627 

1 

31  58  45.63 

2.1866 

15  13  33.6 

14.204 

3 

31     9    3.00 

2.1883 

30  13  54.8 

11.744 

3 

33    0  53.77 

2.1347 

14  59  18.5 

14.297 

3 

31  11  14.33 

2.1886 

30     1    6.7 

11.880 

3 

S3    3     1.80 

2.1829 

14  44  57.9 

14488 

4 

31  13  35.39 

2.1835 

19  49  11.6 

11.976 

4 

33    5    9.73 

2.1312 

14  30  31.9 

14.479 

5 

31  15  36.33 

2.1812 

19  37    9.6 

12491 

5 

33    7  17.54 

2.1295 

14  16    0.4 

14.570 

6 

31  17  47.01 

2.1788 

19  35    0.7 

12406 

6 

S3    9  35.37 

2.1278 

14     1  33.5 

14482 

7 

31  19  57.66 

2.1788 

19  13  44.9 

12419 

7 

33  11  33.89 

2.1261 

13  46  41.1 

14.761 

8 

31  33    8.16 

2.1738 

19    0  33.3 

12432 

8 

33  13  40.41 

2.1245 

13  31  53.4 

14439 

9 

31  34  18.51 

2.1718 

18  47  53.0 

12.545 

9 

33  15  47.83 

2.1230 

13  17    0.4 

14425 

10 

31  36  38.73 

2.1690 

18  35  16.9 

12457 

10 

33  17  55.16 

2.1215 

13    3    3.3 

15410 

11 

31  38  38.79 

2.1688 

18  33  34.3 

12.767 

11 

S3  30    3.40 

2.1201 

13  46  59.1 

15496 

13 

31  30  48.73 

2.1643 

18    9  44.9 

12476 

13 

33  33    9.56 

2.1188 

13  31  51.0 

15.177 

13 

31  33  58.51 

2. 1619 

17  56  49.3 

12.982 

13 

33  34  16.66 

9.1176 

13  16  37.9 

15.259 

14 

31  35    8.15 

2.1695 

17  43  47.1 

18468 

14 

83  36  33.69 

2.1164 

18     1  19.9 

16440 

15 

31  37  17.65 

2.1572 

17  30  38.6 

13.195 

15 

33  38  30.64 

2.1163 

11  45  57.1 

15490 

16 

31  39  37.03 

2.1551 

17  17  33.7 

13402 

16 

33  30  37.53 

2.1141 

11  30  39.5 

15498 

17 

31  41  36.36 

2.1529 

17    4    3.4 

13407 

17 

33  33  44.34 

2.1129 

11  14  57.3 

15474 

18 

31  43  45.37 

2.1607 

16  50  34.8 

18410 

18 

33  34  51.09 

2.1118 

10  59  30.6 

16.660 

19 

31  45  54.35 

2.1485 

16  37    1.3 

18412 

19 

33  36  57.77 

2.1106 

10  43  39.3 

15-725 

30 

31  48    3.30 

2.1465 

16  33  31.5 

13.712 

SO 

33  39    4.39 

2.1099 

10  37  53.6 

15.798 

31 

31  50  11.93 

2.1445 

16    9  35.8 

13412 

31 

33  41  10.96 

2.1091 

10  13     3.5 

16469 

33 

31  53  30.53 

2.1425 

15  55  44.1 

13.911 

33 

33  43  17.48 

2.1068 

9  56    9.3 

15.937 

33 

31  54  39.03 

2.1405 

15  41  46.5 

14409 

33 

33  45  33.96 

2.1075 

9  40  11.0 

16406 

34 

31  56  37.38 

2.1885 

S.15  37  43.0 

14.107 

34 

S3  47  30.41 

2.1068 

S.  9  34    8.6 

.16473 

PHASE 

3  OF  TH 

E    MOON. 

Dt>y. 
...31 

h.    m. 

O  Full  Moon,     . 

7    7.3 

<C  Last  Quarter, 
0  New  Moon,    . 

.     .     .     10     1 

0  50.7 

.     .     .     17     1 

7  33.6 

J>  First  Quarter 

...    85    2 

0  58.9 

{T    Pf»rio«A_ 

....T 

.     b. 

<L  A 

ooffee.     •     . 

.    ...    33 

31 

rB51*)      •      • 
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XIII. 


GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

r 

1 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

TTTh. 

Of 

VJ> 

of 

DP*. 

of 

Position. 

PUT. 

DHL 

Diff. 

Diff. 

Antares 

W. 

O        1        II 

56  44  48 

9616 

O       1       If 

58  23  23 

3600 

O        1       n 

60    2  18 

3585 

O       I       « 

61  41  34 

9569 

a  Pegasi 

E. 

51  42  31 

8076 

50  13  52 

8082 

48  45  21 

8092 

47  17    2 

8105 

a  Arietis 

E. 

91  40  44 

2644 

90     2  49 

2629 

88  24  34 

9614 

86  45  58 

3599 

Jupiter 

E. 

101     8  19 

2688 

99  30  15 

2622 

97  51  50 

3606 

96  13    3 

3691 

2 

Antares 

W. 

70    3     9 

9494 

71  44  31 

3479 

73  26  14 

3465 

75    8  16 

3451 

a  Pegasi 

E. 

40    0  48 

3230 

38  35  13 

8371 

37  10  28 

8322 

35  46  42 

3383 

a  Arietis 

E. 

78  87  49 

3536 

76  47  10 

2511 

75    6  12 

2497 

73  24  54 

3483 

Jupiter 

E. 

87  53  52 

2616 

86  12  59 

2499 

84  31  45 

2485 

82  50  11 

3473 

Aldebaran 

E. 

109  19  36 

2674 

107  40    6 

3558 

106    0  13 

2543 

104  19  59 

3538 

3 

Antares 

W. 

83  43  24 

2384 

85  27  21 

3373 

87  11  36 

3359 

88  56  10 

3347 

a  Arietis 

E. 

64  53  47 

2430 

63  10  41 

3409 

61  27  19 

3398 

59  43  41 

3387 

Jupiter 

E. 

74  17  31 

2406 

72  34     3 

3393 

70  50  18 

3381 

69     6  16 

9369 

Aldebaran 

E- 

95  53  41 

2467 

94  11  27 

3444 

92  28  55 

3431 

90  46     5 

3419 

4 

Antares 

W. 

97  43    7 

3294 

99  29  15 

3285 

101  15  37 

2275 

103     2  13 

3267 

a  Aquile 

W. 

53  14  28 

8679 

54  31  37 

8609 

55  50     2 

8646 

57    9  36 

8487 

a  Arietis 

E. 

51     2     3 

2344 

49  17    7 

2337 

47  32     1 

3331 

45  46  46 

3336 

Jupiter 

E. 

60  22    7 

2819 

58  36  35 

2309 

56  50  49 

3302 

55    4  52 

3297 

Aldebaran 

E. 

82     7  56 

2368 

80  23  35 

2359 

78  39     1 

3350 

76  54  15 

3344 

5 

a  Aquile 

W. 

64    2  21 

8256 

65  27  25 

8221 

66  53     9 

8188 

68  19  32 

8161 

Fomalhaut 

W. 

34  39  14 

8034 

36     8  45 

3962 

37  39  45 

3898 

39  12     6 

9843 

Jupiter 

E. 

46  12  40 

2266 

44  25  50 

2362 

42  38  54 

3260 

40  51  55 

3258 

Aldebaran 

E. 

68     8     5 

2315 

66  22  28 

2312 

64  36  46 

2309 

62  51     0 

3309 

Pollux 

E. 

111  16     6 

2233 

109  28  27 

3227 

107  40  39 

3321 

105  52  43 

3316 

Saturn 

E. 

114  56  57 

2279 

113  10  26 

3372 

111  23  46 

3367 

109  36  58 

2389 

Venus 

E. 

122  32  27 

2817 

120  53  55 

3610 

119  15  13 

3604 

117  36  23 

3597 

6 

a  Aquilae 

W. 

75  39     6 

3052 

77     8  14 

8039 

78  37  39 

8096 

80    7  20 

8016 

Fomalhaut 

W. 

47     9  18 

2649 

48  47    7 

3623 

50  25  31 

3598 

52    4  29 

3578 

Aldebaran 

E. 

54     1  54 

2311 

52  16  10 

3815 

50  30  32 

3819 

48  45    0 

9325 

Pollux 

E. 

96  51  27 

2198 

95     2  57 

3196 

93  14  24 

3194 

91  25  48 

3193 

Saturn 

E. 

100  41     9 

2242 

98  53  44 

3289 

97    6  15 

3287 

95  18  43 

3339 

Venus 

E. 

109  20  14 

2574 

107  40  44 

2672 

106     1  10 

3669 

104  21  32 

3687 

Mars 

E. 

122  10  19 

2394 

120  26  36 

2392 

118  42  51 

3391 

116  59    2 

3889 

7 

a  Aquilae 

W. 

87  38  11 

3992 

89     8  34 

2992 

90  38  57 

3993 

92    9  18 

9998 

Fomalhaut 

W. 

60  25  21 

3505 

62     6  27 

2497 

63  47  45 

3489 

65  29  13 

3489 

a  Pegasi 

W. 

39  52  47 

3879 

41  25  33 

2832 

42  59  19 

3792 

44  33  58 

3766 

Aldebaran 

E. 

40    0  14 

2378 

38  16     8 

2396 

36  32  27 

3416 

34  49  13 

3438 

Pollux 

E. 

82  22  34 

2193 

80  33  56 

2194 

78  45  20 

3196 

76  56  47 

3196 

Saturn 

E. 

86  20  48 

2236 

84  33  14 

3237 

82  45  42 

3289 

80  58  12 

3341 

Venus 

E. 

96     3    2 

3666 

94  23  20 

2667 

92  43  40 

3567 

91     4    2 

3571 

Mars 

E. 

108  19  39 

3388 

106  35  47 

2389 

104  51  57 

3391 

103    8    9 

3398 

Sun 

E. 

136     5  26 

3492 

134  24     2 

2494 

132  42  41 

3497 

131     1  23 

3498 

8 

a  Aquilae 

W. 

99  39    4 

8048 

101     8  24 

8057 

102  37  26 

9073 

104    6    8 

8099 

Fomalhaut 

W. 

73  58  22 

3467 

75  40  22 

3467 

77  22  22 

3467 

79    4  21 

9469 

a  Pegasi 

W. 

52  37    3 

3638 

54  15    6 

3634 

55  53  29 

3610 

57  32  11 

3599 

Pollux 

E. 

67  54  55 

3313 

66    6  47 

3317 

64  18  45 

3221 

62  30  49 

9336 

Saturn 

E. 

72     1  41 

3357 

70  14  38 

3361 

68  27  41 

3366 

66  40  51 

3370 

Venus 

E. 

82  46  44 

3586 

81     7  30 

3591 

79  28  22 

3596 

77  49  20 

3600 

Mars 

E. 

94  30     1 

3408 

92  46  37 

3411 

91     3  18 

3416 

89  20    6 

3431 
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GREENWICH   MEAN   TIME. 

LTJNAB  DISTANCES. 

1 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XV*. 

of 

xvina. 

of 

XXP>. 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Antares 

W. 

O        1        II 

63  21   11 

3554 

O       1        If 

65     1     9 

3539 

66°  41  28 

3634 

O        1        ft 

68  22     8 

3509 

- 

a  Pegasi 

E. 

45  48  59 

S131 

44  21  15 

8141 

42  53  55 

3165 

41  27    4 

8194 

a  Arietis 

E. 

85     7     2 

2663 

83  27  44 

3569 

81  48    6 

3554 

80    8    8 

3589 

Jupiter 

E. 

94  33  55 

3676 

92  54  26 

3580 

91  14  36 

3544 

89  34  24 

3530 

3 

Antares 

W. 

76  50  38 

3487 

78  33  20 

3433 

80  16  22 

3409 

81  59  44 

3898 

a  Pegasi 

E. 

34  24    6 

8454 

33     2  51 

8539 

31  43  10 

8641 

30  25  20 

3755 

a  Arietis 

E. 

71  43  17 

3470 

70     1  21 

3458 

68  19    8 

3444 

66  36  36 

2433 

Jupiter 

E. 

81     8  18 

3457 

79  26     4 

3448 

77  43  31 

3481 

76     0  40 

3418 

Aldebaran 

E. 

102  39  25 

3513 

100  58  29 

3497 

99  17  12 

3484 

97  35  36 

3470 

3 

Antares 

W. 

90  41     1 

3836 

92  26     8 

3334 

94  11  32 

3313 

95  57  12 

2808 

a  Arietis 

E. 

57  59  48 

3378 

56  15  41 

3868 

54  31  21 

3859 

52  46  48 

3851 

Jupiter 

E. 

67  21  57 

3358 

65  37  22 

3347 

63  52  31 

3887 

62    7  25 

3838 

Aldebaran 

E- 

89    2  58 

3408 

87  19  35 

3397 

85  35  56 

3387 

83  52     3 

2878 

4 

Antares 

W. 

104  49     1 

3358 

106  36    2 

3351 

108  23  14 

2343 

110  10  37 

2237 

a  Aquilae 

W. 

58  30  15 

3431 

59  51  56 

8383 

61  14  33 

8386 

62  38     3 

8394 

a  Arietis 

E. 

44     1  25 

3333 

42  15  57 

3318 

40  30  24 

3316 

38  44  48 

3314 

Jupiter 

E. 

53  18  45 

3387 

51  32  27 

3381 

49  45 "59 

3376 

47  59  23 

3370 

Aldebaran 

E. 

75     9  19 

3337 

73  24  13 

3331 

71  38  58 

33-25 

69  53  35 

2820 

5 

a  Aquilae 

W. 

69  46  28 

3133 

71  13  58 

3110 

72  41  56 

3068 

74  10  20 

8070 

Fomalhaut 

W. 

40  45  38 

3794 

42  20  14 

3761 

43  55  46 

3712 

45  32  10 

3679 

Jupiter 

E. 

39    4  54 

3356 

37  17  50 

3367 

35  30  47 

3358 

33  43  45 

3359 

Aldebaran 

E. 

61     5  13 

3307 

59  19  22 

3308 

57  33  31 

3307 

55  47  41 

3809 

Pollux 

E. 

104    4  40 

3313 

102  16  30 

3308 

100  28  14 

3304 

98  39  53 

3301 

Saturn 

E. 

107  50    2 

3356 

106     2  58 

3361 

104  15  47 

3347 

102  28  30 

2340 

Venus 

E. 

115  57  24 

3501 

114  18  16 

3585 

112  39     1 

3581 

110  59  40 

2577 

6 

a  Aquilae 

W. 

81  37  13 

3007 

83    7  17 

8000 

84  37  30 

3995 

86    7  49 

2993 

Fomalhaut 

W. 

53  43  54 

3550 

55  23  46 

3513 

57    3  59 

3530 

58  44  31 

3517 

Aldebaran 

E. 

46  59  37 

3832 

45  14  24 

3342 

43  29  25 

3351 

41  44  40 

3864 

Pollux 

E. 

89  37  10 

3193 

87  48  31 

3193 

85  59  52 

3193 

84  11   13 

3193 

Saturn 

E. 

93  31     9 

3335 

91  43  34 

3336 

89  55  59 

3335 

88     8  23 

3335 

Venus 

E. 

102  41  52 

3566 

101     2  10 

3565 

99  22  28 

3565 

97  42  44 

3566 

Mars 

E. 

115  15  12 

3388 

113  31  20 

3387 

111  47  26 

3387 

110    3  32 

3867 

7 

a  Aquilae 

W. 

93  39  33 

8003 

95     9  42 

3010 

96  39  42 

8030 

98    9  30 

3081 

Fomalhaut 

W. 

67  10  51 

3477 

68  52  37 

3473 

70  34  28 

3470 

72  16  24 

2468 

a  Pegasi 
Aldebaran 

W. 

46     9  23 

3735 

47  45  29 

3698 

49  22  11 

3875 

50  59  24 

3656 

E. 

33     6  33 

3465 

31  24  30 

3497 

29  43  13 

3534 

28     2  47 

3562 

Pollux 

E. 

75    8  17 

3300 

73  19  49 

3303 

71  31  25 

3-206 

69  43     7 

2310 

Saturn 

E. 

79  10  45 

3318 

77  23  22 

3344 

75  36     3 

3349 

73  48  49 

2253 

Venus 

E. 

89  24  27 

3673 

87  44  55 

3676 

86     5  27 

3579 

84  26     3 

2563 

Mars 

E. 

101  24  24 

3895 

99  40  42 

3398 

97  57     3 

3401 

96  13  29 

2405 

Sun 

E. 

129  20    7 

3500 

127  38  54 

3503 

125  57  45 

3507 

124  16  41 

2510 

8 

a  Aquilae 

W. 

105  34  27 

8113 

107    2  22 

3134 

108  29  50 

8158 

109  56  49 

8191 

Fomalhaut 

W. 

80  46  18 

3471 

82  28  12 

3474 

84  10     2 

3478 

85  51  46 

2483 

a  Pegasi 

W. 

59  11     7 

3590 

60  50  16 

3583 

62  29  35 

3577 

64     9    2 

2572 

Pollux 

E. 

60  43     0 

3331 

58  55  19 

3336 

57     7  45 

3341 

55  20  19 

2347 

Saturn 

E. 

64  54    8 

3375 

63     7  32 

3381 

61  21     5 

3387 

59  34  47 

3394 

Venus 

E. 

76  10  25 

3605 

74  31  37 

3611 

72  52  57 

3617 

71  14  25 

3633 

Mars 

E. 

87  37     1 

3436 

85  54     3 

3431 

84  11  12 

3436 

82  28  29 

3443 
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XV. 


GREENWICH  MEAN 

TIME. 

1 
i 

LUNAR  DISTANCES. 

1 

1 

1 

h 

** 

Star's  Nan 
and 

Noon. 

PL 

or 

m*. 

P.L. 
of 

Via. 

P.L. 
or 

J3>- 

p.l! 

of    ' 

Portion. 

Dilt 

Wit 

Difl. 

WL  [ 

1 

O       1      u 

O        f        ft 

O       1       u 

O          f        I 

! 

8 

Son 

E. 

123  35  43 

2618 

120  54  48 

3617 

119  13  59 

9633 

117  33  17     w 

1 

9 

Fomalhaut 

W. 

87  33  24 

3487 

89  14  56 

3493 

90  56  20 

2499 

92  37  35      «•  1 

a  Pegasi 

E. 

65  48  35 

25*9 

67  28  14 

3688 

69     7  56 

3666 

70  47  39     «w  | 

a  Arietis 

W. 

32  15     7 

3447 

33  57  35 

3438 

25  40  32 

3413 

27  23  5C 

I       3101  t 

Pollux 

E. 

53  33     1 

3268 

51  45  53 

3369 

49  58  52 

3364 

48   12     C 

)       3JI1   | 

Saturn 

E. 

57  48  39 

3800 

56     3  39 

2307 

54  16  49 

3313 

52  31     S 

3391  | 

Venus 

E. 

69  36     1 

3899 

67  57  46 

2885 

66  19  39 

3649 

64  41  41 

3690  1 

Mars 

E. 

80  45  54 

3448 

79     3  37 

3463 

77  21     8 

3460 

75  38  58 

3487  1 

Sun 

E. 

109  11  30 

3966 

107  31  33 

2681 

105  51  44 

3667 

104   12     4 

3174  | 

( 

10 

a  Pegasi 

W. 

79    6    0 

3874 

80  45  30 

2880 

82  24  53 

3884 

84     4  10 

9880  1 

a  Arietis 

W. 

36     3  55 

3389 

37  46  55 

3883 

39  30  54 

2884 

41    14  51 

SKT  1 

Jupiter 
Pollux 

W. 

36  33  16 

3399 

38  17  16 

3380 

30     1  19 

2379 

31  45  24 

3H91 

E. 

39  30  11 

3307 

37  34  31 

3313 

35  48  41 

3331 

34     3  12 

3*0 

Saturn 

E. 

43  45  38 

3369 

43     1     8 

3871 

40  16  52 

3881 

38  32  50 

9391  ( 

Venus 

E. 

56  34  21 

3887 

54  57  33 

2895 

53  20  37 

3704 

51  44     3 

37»; 

Mars 

E. 

67  10  32 

3S01 

65  39  30 

2608 

63  48  18 

3516 

62     7  27 

3934 

Sun 

E. 

95  56     5 

3810 

94  17  33 

3617 

92  38  51 

3834 

91     0  28 

I 

11 

a  Pegasi 

W. 

92  18  38 

3637 

93  56  49 

3635 

95  34  57 

2648 

97  13  53 

9891  1 

a  Arietis 

W. 

49  53  25 

3409 

51  36  49 

3419 

53  20     6 

3419 

55     3  14 

3434 

Jupiter 

W. 

40  25  16 

3894 

42     9     0 

3399 

43  52  36 

3408 

45  36     6 

9499  | 

Aldebaran 

W. 

20  58  24 

3965 

22  29  33 

3880 

24    2  17 

3633 

25  36  15 

3778  ' 

Venus 

E. 

43  44     0 

3757 

42     8  36 

3766 

40  33  24 

3776 

38  58  25 

3788  I 

Mars 

E. 

53  45  50 

3683 

52     6     4 

3871 

50  26  29 

2679 

48  47     5 

3986  ' 

Sun 

E. 

82  51  15 

3873 

81  13  57 

3880 

79  36  50 

3689 

77  59  55 

906,' 

19 

a  Arietis 

W. 

63  36  50 

3468 

65  19     5 

3483 

67     1  10 

3470 

68  43     5 

**! 

Jupiter 

W. 

54  11  33 

3440 

55  54  11 

3446 

57  36  40 

3463 

59  19    0 

3499  | 

Aldebaran 

W. 

33  37  36 

3866 

35  15  15 

3844 

36  53  10 

2836 

38  31  16 

3839  1 

Venus 

E. 

31     6  55 

3843 

29  33  21 

3364 

28    0    3 

3666 

26  27     1 

3989  I 

Mars 

E. 

40  32  51 

3039 

38  54  35 

3838 

37  16  31 

3646 

35  38  38 

3999  | 

Sun 

E. 

69  58     1 

3738 

68  22  12 

3747 

66  46  34 

3766 

65  11     7 

3781  J 

13 

a  Arietis 

W. 

77  10  11 

3616 

78  51     4 

3639 

80  31  47 

3939 

83  12  30 

- 

Jupiter 

W. 

67  48  12 

3496 

69  29  32 

3602 

71   10  42 

3510 

73  51  41 

3918    1 

Aldebaran 

W. 

46  43  17 

3819 

48  21  46 

3690 

50     0  14 

3839 

51  38  39 

9834  , 

Mars 

E. 

27  32  14 

3701 

25  55  35 

3710 

24  19     8 

3730 

32  42  55 

9791  1 

Sun 

E. 

57  16  40 

3807 

55  42  21 

2915 

54     8  13 

3834 

52  34  16 

3939  J 

14 

a  Arietis 

W. 

90  32  16 

3877 

92  11  42 

2685 

93  50  57 

3694 

95  30    0 

1 
3909 

Jupiter 

W. 

81  13  57 

3668 

82  53  52 

2685 

84  33  35 

3673 

86  13    7 

3961  1 

Aldebaran 

W. 

59  49  40 

3846 

61  27  34 

2650 

63     5  21 

3656 

64  43    0 

968i  ! 

Pollux 

W. 

15  49  56 

3677 

17  29  23 

2680 

19     8  46 

3686 

20  48    2 

3991  ! 

Sun 

E. 

44  47  23 

3876 

43  14  34 

3886 

41  41  57 

3894 

40    9  31 

99M  i 

I 

15 

Jupiter 

W. 

94  27  59 

3893 

96     6  24 

3681 

97  44  37 

3640 

99  28  38 

3948  i 

Aldebaran 

W. 

72  49  10 

3896 

74  25  57 

3709 

76     2  34 

3714 

77  39    0 

27/7  | 

Pollux 

W. 

29     2  12 

3896 

30  40  33 

2833 

32  18  43 

3640 

33  56  43 

3949 

Saturn 

W. 

24  41  43 

3727 

26  17  47 

3737 

27  53  51 

3738 

39  39  54 

3790  J 

Sun 

E. 

32  30  16 

3960 

30  59     0 

2969 

29  27  56 

3988 

37  57    3 

«rj 

30  1  Sun 

W. 

25  45  52 

8838 

27     9  22 

8344 

28  32  43 

8361 

39  55  55 

w! 

1  Antarea 

E. 

44  37  44 

2971 

43    6  55 

3978 

41  36  15 

3985 

40     5  44 

"1 

XVI. 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

*4 

Star'f  Name 

P.  L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XV*- 

of 

XVHPi. 

of 

XXI*. 

of 

Poritkm. 

Dift 

Diff. 

Dim 

PUT. 

O         1        II 

O         1        N 

o      ;      u 

o      |      u 

8 

Sun 

E. 

115  52  41 

9532 

114  12  12 

3537 

112  31  50 

8543 

110  51  36 

3548 

9 

Fomalhaut 

W. 

94  18  40 

3618 

95  59  35 

3533 

97  40  18 

3530 

99  20  50 

3588 

a  Pegasi 

W. 

72  27  22 

3504 

74    7    6 

3566 

75  46  47 

3568 

77  26  26 

3673 

a  Arietis 

W. 

29     7  23 

3894 

30  51     7 

3388 

32  34  59 

3384 

34  18  56 

3383 

Pollux 

E. 

46  25  18 

3378 

44  38  46 

3385 

42  52  24 

3291 

41     6  12 

3399 

Saturn 

E. 

50  45  40 

3838 

49     0  22 

3337 

47  15  16 

3344 

45  30  21 

3353 

Venus 

E. 

63     3  54 

3857 

61  26  16 

3663 

59  48  47 

3673 

58  11  29 

3679 

Mars 

E. 

73  56  58 

3478 

72  15     7 

3480 

70  33  26 

3487 

68  51  54 

3496 

Sun 

E. 

102  32  33 

3580 

100  53  11 

3588 

99  13  59 

3595 

97  34  57 

3603 

10 

a  Pegasi 

W. 

85  43  19 

3096 

87  22  20 

3603 

89     1  12 

3609 

90  39  55 

3616 

a  Arietis 

W. 

42  58  45 

3890 

44  42  34 

3394 

46  26  17 

3398 

48     9  55 

3403 

Jupiter 
Pollux 

W. 

33  29  29 

3880 

35  13  32 

3383 

36  57  31 

3386 

38  41  26 

3389 

E. 

32  17  55 

3337 

30  32  50 

3345 

28  47  56 

3353 

27     3  14 

3863 

Saturn 

E. 

36  49     2 

3401 

35     5  29 

3413 

33  22  12 

3436 

31  39  13 

3438 

Venus 

E. 

50     7  38 

3731 

48  31  26 

3730 

46  55  26 

3738 

45  19  37 

3747 

Mars 

E. 

60  26  47 

3631 

58  46  17 

3538 

57    5  57 

3546 

55  25  48 

3556 

Sun 

E. 

89  22  16 

3840 

87  44  15 

3647 

86     6  24 

3655 

84  28  44 

3663 

11 

a  Pegasi 

W. 

98  50  39 

3661 

100  28  11 

3676 

102     5  24 

3687 

103  42  22 

3695 

a  Arietis 

W. 

56  46  15 

3430 

58  29     7 

3436 

60  11  50 

3443 

61  54  25 

3449 

Jupiter 

W. 

47  19  28 

3415 

49     2  42 

3430 

50  45  48 

3436 

52  28  45 

3433 

Aldebaran 

W. 

27  11   12 

3741 

28  46  58 

3712 

30  23  22 

3689 

32    0  17 

3671 

Venus 

E. 

37  23  39 

3797 

35  49    7 

3807 

34  14  48 

3818 

32  40  44 

3830 

Mara 

E. 

47    7  51 

3595 

45  28  49 

3603 

43  49  58 

3612 

42  11  19 

3630 

Sun 

E. 

76  23  10 

3704 

74  46  36 

3713 

73  10  13 

3731 

71  34     1 

3730 

12 

a  Arietis 

W. 

70  24  50 

3484 

72     6  26 

3491 

73  47  52 

3499 

75  29     7 

3507 

Jupiter 

W. 

61     1  11 

3466 

62  43  12 

3474 

64  25     2 

3481 

66     6  42 

3488 

Aldebaran 

W. 

40    9  32 

3635 

41  47  53 

3632 

43  26  18 

3619 

45     4  47 

3618 

Venus 

E. 

24  54  16 

3895 

23  21  51 

3913 

21  49  48 

3930 

20  18    7 

3947 

Mars 

E. 

34     0  57 

3663 

32  23  28 

3673 

30  46  11 

3681 

29     9     6 

3691 

Sun 

E. 

63  35  51 

3773 

62     0  46 

3781 

60  25  53 

3789 

58  51  11 

3798 

13 

a  Arietis 

W. 

83  52  41 

3545 

85  32  51 

3553 

87  12  50 

3561 

88  52  39 

3669 

Jupiter 

W. 

74  32  29 

3635 

76  13    7 

3533 

77  53  34 

3540 

79  33  51 

3548 

Aldebaran 

W. 

53  17     1 

9637 

54  55  19 

3631 

56  33  32 

3635 

58  11  39 

3640 

Mars 

E. 

21     6  56 

3741 

19  31  11 

3753 

17  55  41 

3766 

16  20  29 

2780 

Sun 

E. 

51     0  30 

3843 

49  26  56 

3851 

47  53  34 

3859 

46  20  23 

3868 

14 

a  Arietis 

W. 

97    8  52 

3611 

98  47  32 

3630 

100  26     0 

3630 

102    4  14 

3639 

Jupiter 

W. 

87  52  28 

3569 

89  31  38 

3596 

91   10  36 

3606 

92  49  23 

3614 

Aldebaran 

W. 

66  20  31 

3668 

67  57  54 

3674 

69  35     9 

3681 

71  12  14 

3688 

Pollux 

W. 

22  27  10 

3597 

24    6     9 

3604 

25  44  59 

3610 

27  23  40 

3617 

Sun 

E. 

38  37  17 

3913 

37     5  15 

3933 

35  33  24 

3931 

34     1  44 

3940 

15 

Jupiter 

W. 

101     0  28 

3857 

102  38    6 

3666 

104  15  31 

3675 

105  52  45 

3684 

Aldebaran 

W. 

79  15  17 

3735 

80  51  23 

3734 

82  27  18 

3741 

84     3     3 

3751 

Pollux 

W. 

35  34  32 

3657 

37  12  10 

3666 

38  49  36 

3673 

40  26  52 

3661 

Saturn 

W. 

31     5  54 

3784 

32  41  49 

3736 

34  17  39 

3743 

35  53  22 

3748 

Sun 

E. 

26  26  22 

3987 

24  55  53 

3997 

23  25  36 

8006 

21  55  31 

8017 

30 

Sun 

W. 

31  18  59 

8366 

32  41  54 

8374 

34    4  40 

8381 

35  27  18 

8888 

Antares 

E. 

38  35  22 

3000 

37     5     9 

3007 

35  35     5 

8014 

34     5    9 

3030 

21 
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XVII. 


GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

20 

Star'f  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

Of 

HP*- 

of 

VJ> 

of 

IX>- 

of 

Position. 

due: 

Dur. 

D1H 

fihx 

a  Aquilee 

E. 

O        1        1/ 

96  56  22 

8782 

O        1       II 

95  41     1 

8786 

O         1        II 

94  25  44 

8791 

O        1        I 

93  10  32 

8794 

21 

Sun 

W. 

36  49  48 

8894 

38  12  11 

8401 

39  34  26 

8408 

40  56  34 

8418 

Antares 

E. 

32  35  21 

8096 

31     5  41 

8039 

29  36    8 

8087 

28    6  41 

8048 

a  Aquilee 

E. 

86  55  58 

38-29 

85  41  26 

3838 

84  27    3 

8848 

83  12  50 

8858 

Fomalhaut 

E. 

113  28  43 

8308 

112     4  41 

8308 

110  40  39 

8808 

109  16  37 

8309 

22 

Sun 

W. 

47  45  46 

8487 

49     7  21 

8440 

50  28  52 

8444 

51  50  19 

8446 

a  Aquilas 

E. 

77    4  37 

3990 

75  51  38 

8986 

74  38  54 

8950 

73  26  25 

8901 

Fomalhaut 

E. 

102  16  38 

8313 

100  52  41 

8818 

99  28  45 

8814 

98    4  50 

8814 

23 

Sun 

W. 

58  36  56 

8454 

59  58  11 

8464 

61  19  26 

8454 

62  40  41 

3454 

a  Aquile 

E. 

67  28  23 

4064 

66  17  46 

4086 

65     7  31 

4111 

63  57  40 

4186 

Fomalhaut 

E. 

91     5  25 

8318 

89  41  34 

8318 

88  17  43 

8819 

86  53  53 

8818 

a  Pegasi 

E. 

112  52    0 

3393 

111  29  36 

8387 

110    7    5 

8883 

108  44  28 

src 

24 

Sun 

W. 

69  27  18 

8444 

70  48  45 

3439 

72  10  17 

8486 

73  31  53 

8481 

a  Aquilee 

E. 

58  15     7 

4990 

57     8  10 

4334 

56     1  49 

4876 

54  56     6 

4430 

Fomalhaut 

E. 

79  54  37 

8815 

78  30  44 

8816 

77    6  50 

8813 

75  42  56 

8818 

a  Pegasi 

E. 

101  49  38 

8346 

100  26  20 

8841 

99    2  56 

8834 

97  39  24 

8318 

25 

Sun 

W. 

80  21  21 

8401 

81  43  36 

8393 

83    6     0 

8886 

84  28  33 

8877 

Antares 

W. 

14  51     1 

8039 

16  20  34 

3094 

17  50  17 

8017 

19  20    9 

8009 

Fomalhaut 

E. 

68  43  11 

3309 

67  19  10 

3307 

65  55     9 

8307 

64  31     6 

8807 

a  Pegasi 

E. 

90  39  56 

8996 

89  15  40 

3988 

87  51  15 

8983 

86  26  42 

8376 

26 

Sun 

W. 

91  24     0 

8396 

92  47  42 

3814 

94  11  37 

8803 

95  35  46 

8389 

Antares 

W. 

26  52  11 

9969 

28  23  12 

9950 

29  54  27 

3939 

31  25  56 

3937 

Fomalhaut 

E. 

57  30  50 

3309 

56     6  49 

8311 

54  42  50 

8818 

53  18  54 

3317 

a  Pegasi 

E. 

79  21  53 

8238 

77  56  29 

3931 

76  30  56 

8334 

75    5  14 

8319 

27 

Sun 

W. 

102  40  23 

3290 

104     6     9 

8905 

105  32  12 

8189 

106  58  34 

3178 

Antares 

W. 

39    7  14 

2863 

40  40  20 

2849 

42  13  44 

9836 

43  47  27 

3830 

Fomalhaut 

E. 

46  20  47 

3366 

44  57  40 

8869 

43  34  48 

8885 

42  12  14 

8405 

a  Pegasi 

E. 

67  54  31 

3179 

66  27  57 

3173 

65     1  15 

8168 

63  34  27 

3161 

a  Arietis 

E. 

109  11  20 

9896 

107  38  55 

2881 

106    6  12 

3866 

104  33  10 

3851 

Jupiter 

E. 

117  50  31 

9360 

116  17  21 

9846 

114  43  53 

3880 

113  10    4 

2915 

28 

Sun 

W. 

114  15  21 

8088 

115  43  45 

8071 

117  12  30 

8058 

118  41  37 

8084 

Antares 

W. 

51  40  57 

9741 

53  16  42 

9796 

54  52  48 

3708 

56  29  17 

2691 

a  Pegasi 

E. 

56  18  58 

3144 

54  51  42 

8144 

53  24  26 

8146 

51  57  11 

8148 

a  Arietis 

E. 

96  42  57 

9771 

95     7  51 

2764 

93  32  23 

9788 

91  56  33 

3731 

Jupiter 

E. 

105  15  58 

3786 

103  40     5 

2718 

102     3  49 

3701 

100  27  10 

3684 

29 

Sun 

W. 

126  13    0 

9940 

127  44  28 

9991 

129  16  20 

2903 

130  48  36 

3883 

Antares 

W. 

64  37  27 

9604 

66  16  17 

3686 

67  55  31 

3568 

69  35  10 

3550 

a  Pegasi 

E. 

44  42  35 

8197 

43  16  22 

8916 

41  50  32 

8941 

40  25  11 

3370 

a  Arietis 

E. 

83  51  40 

9633 

82  13  30 

3616 

80  34  57 

2599 

78  56     0 

2580 

Jupiter 

E. 

92  18    7 

9696 

90  39     6 

2678 

88  59  41 

3580 

87  19  51 

2541 

30 

Antares 

W. 

77  59  39 

9460 

79  41  48 

2442 

81  24  23 

3435 

83     7  22 

2407 

a  Pegasi 

E. 

33  29  48 

8641 

32  10     9 

8632 

30  52    9 

8749 

29  36     6 

8878 

a  Arietis 

E. 

70  35    9 

9498 

68  53  46 

3476 

67  11  59 

3460 

65  29  49 

2443 

Jupiter 

E. 

78  54  26 

9468 

77  12     7 

3436 

75  29  22 

3418 

73  46  13 

3400 

Aldebaran 

E. 

101  31  47 

9686 

99  51  23 

3617 

98  10  34 

3499 

96  20  19 

3481 
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GREENWICH    MEAN 

time. 

• 

LUNAB  DISTANCES. 

20 

BUr'iNama 

and 

Portion. 

Midnight. 

P.L. 
of 
Diff. 

XVh- 

P.L. 
of 
Diff. 

xvnifc. 

P.L. 

of 
Diff. 

XXIfc. 

P.L. 
of 
Biff. 

a  Aquilae 

E. 

O         /        ff 

91  55  24 

8800 

O        1       II 

90  40  22 

8807 

O       1      u 

89  25  27 

8814 

O         1        II 

88  10  39 

3890 

21 

Sun 
Antares 
a  Aquilae 
Fomalhaut 

W. 
E. 
E. 

E. 

42  18  36 

26  37  21 

81  58  48 

107  52  36 

8418 
8047 
8860 
8800 

43  40  32 

25    8    7 

80  44  57 

106  28  35 

3493 
8053 
3881 
8310 

45    2  22 

23  38  58 

79  31  18 

105    4  35 

8439 
3057 
8893 
3311 

46  24    6 

22    9  56 

78  17  51 

103  40  36 

3439 
8063 
3906 
3319 

22 

Sun 

a  Aquilae 

Fomalhaut 

W. 
E. 
E. 

53  11  43 
72  14  12 
96  40  55 

8449 
3984 
8810 

54  33     4 
71     2  17 
95  17     1 

3461 
4003 
8317 

55  54  23 
69  50  40 
93  53     9 

8453 
4033 
8817 

57  15  40 
68  39  22 
92  29  17 

8454 

4041 
8317 

23 

Sun 

a  Aquilae 
Fomalhaut 
a  Pegasi 

W. 

E. 
E. 
E. 

64     1  57 

62  48  13 

85  30     2 

107  21  43 

3453 
4164 
3318 
3369 

65  23  14 

61  39  13 

84     6  11 

105  58  51 

3451 
4194 
3318 
8364 

66  44  33 

60  30  41 

82  42  20 

104  35  53 

8449 
4336 
8317 
3358 

68     5  54 

59  22  39 

81  18  30 

103  12  49 

8446 
4308 
8316 
3359 

24 

Sun 

a  Aquilae 
Fomalhaut 
a  Pegasi 

W. 
E. 
E. 
E. 

74  53  34 
53  51     3 
74  19     2 
96  15  45 

3437 
4469 
3313 
3333 

76  15  20 
52  46  44 
72  55     6 
94  52     0 

3491 
4593 
8311 
8316 

77  37  13 
51  43  12 
71  31     9 
93  28    7 

3416 
4079 
8310 
8308 

78  59  13 
50  40  29 
70    7  10 
92    4     5 

3408 
4639 
8310 
3309 

25 

Sun 
Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 

85  51   16 
20  50  11 
63     7     3 
85    2    2 

3367 
8001 
3306 
8968 

87  14  10 
22  20  23 
61  43     0 
83  37  13 

3358 
•3991 
3306 
3960 

88  37  15 
23  50  47 
60  18  56 
82  12  15 

3348 
3981 
3308 
3353 

90    0  31 
25  21  23 
58  54  52 

80  47    8 

8337 
9979 
3309 
3940 

26 

Sun 
Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 

97     0  10 
32  57  40 
51  55    2 
73  39  23 

3376 
9916 
3399 
8908 

98  24  49 
34  29  39 
50  31  16 
72  13  23 

3963 
9903 
3338 
3300 

99  49  44 
36     1  54 
49     7  37 
70  47  14 

8349 
3890 
3335 
3193 

101  14  55 
37  34  26 
47  44     6 
69  20  56 

3330 
9877 
3340 
8187 

27 

Sun 
Antares 
Fomalhaut 
a  Pegasi 
a  Arietis 
Jupiter 

W. 
W. 
E. 
E. 
E. 
E. 

108  25  16 

45  21  29 

40  50    3 

62     7  31 

102  59  48 

111  35  55 

8167 
9806 
3497 
3167 
9835 
9800 

109  52  17 
46  55  51 
39  28  19 
60  40  30 

101  26     6 

110  1  27 

3140 
3790 
3456 
3153 
3830 
9785 

111  19  38 
48  30  32 
38     7    6 
59  13  23 
99  52    4 

108  26  39 

3194 
3774 
8489 
8148 
3804 
3768 

112  47  19 
50     5  34 
36  46  30 
57  46  12 
98  17  41 

106  51  29 

3108 
9708 
3530 
8146 
3788 
3763 

28 

Sun 
Antares 
a  Pegasi 
a  Arietis 
Jupiter 

W. 

W. 

E. 

E. 

E. 

120  11     7 
58     6     9 
50  29  59 
90  20  21 
98  50    8 

3016 
9674 
3163 
9704 
9666 

121  41     0 
59  43  24 
49     2  53 
88  43  46 
97  12  43 

9997 
9657 
8159 
9686 
9649 

123  11  16 
61  21     1 
47  35  55 
87    6  47 
95  34  55 

3976 
3640 
8168 
3669 
9633 

124  41  56 
62  59     2 
46     9     8 
85  29  25 
93  56  43 

3909 
9633 
8180 
3603 
3614 

29 

Sun 
Antares 
a  Pegasi 
a  Arietis 
Jupiter 

W. 
W. 
E. 
E. 
E. 

132  21   17 
71  15  14 
39    0  24 
77  16  38 
85  39  35 

9868 

9533 
3306 
9563 
9594 

133  54  23 
72  55  43 
37  36  19 
75  36  52 
83  58  55 

9844 
9514 
3351 
9545 
9507 

135  27  54 
74  36  37 
36  13     6 
73  56  42 
82  17  51 

3830 
3496 
3403 
3527 
3488 

137     1  50 
76  17  56 
34  50  52 
72  16     7 
80  36  21 

3806 
3479 
8464 
3011 
3470 

30 

Antares 
a  Pegasi 
a  Arietis 
Jupiter 
Aldebaran 

W. 
E. 
E. 
E. 
E. 

84  50  47 
28  22  19 
63  47  16 
72    2  38 
94  47  39 

9389 
4033 
9497 
9384 
9463 

86  34  37 
27  11   12 
62    4  20 
70  18  40 
93     5  34 

9373 
4338 
3410 
3367 
9446 

88  18  51 
26     3  12 
60  21     0 
68  34  18 
91  23     4 

9358 
4466 
9395 
9350 
9498 

90     3  30 
24  58  50 
58  37  18 
66  49  32 
89  40     9 

9339 
4760 
9380 
9334 
9413 
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I. 


AT  GREENWICH  APPARENT 

I 

NOON. 

1 

i 

i 

4 

• 

THE  SUN'S 

Sidereal 
Time 
of  the 
Semi- 
diameter 
pasting 

the 
Merid- 
ian. 

Equation  of 

Time, 

to  be 

subtracted 

Jrom 

Apparent 

Thru. 

Dittftr, 

lhour  1 

Apparent 
Right  Aaoenaton. 

DULfor 
lhour. 

Apparent 
Declination. 

Diftfor 
lhonr. 

Semi- 
diameter. 

Thur. 

Fri. 

Sat. 

1 

2 
3 

h.     m.     s. 

12  30  15.72 
12  33  53.26 
12  37  31.12 

S. 

9.059 
9.072 
9.085 

S.  3°  16  13.0 

3  39  30.1 

4  2  44.6 

58.27 
58.17 
58.06 

16' 
16 
16 

1.68 
1.96 
2.23 

64.38 
64.42 
64.47 

10  22.20 
10  41.15 
10  59.79 

s.        1 

0.797 

0.784] 

0.771 

Sun. 
Mon. 
Tues. 

4 
5 
6 

12  41     9.30 
12  44  47.85 
12  48  26.79 

9.100 
9.115 
9.132 

4  25  56.2 

4  49    4.7 

5  12    9.8 

57.93 
57.79 
57.64 

16 
16 
16 

2.50 

2.78 
3.06 

64.52 
64.57 
64.63 

11   18.11 
11  36.07 
11  53.64 

0.757 
0.741 1 
0.724 1 

Wed. 
Thur. 
Fri. 

7 
8 
9 

12  52     6.14 
12  55  45.91 
12  59  26.12 

9.149 
9.167 
9.186 

5  35  11.1 

5  58     8.2 

6  21     0.7 

57.47 
57.29 
57.09 

16 
16 
16 

3.34 
3.62 
3.90 

64.69 
64.75 
64.82 

12  10.80 
12  27.53 
12  43.83 

0.707 
0.689 
0.670 

Sat. 
Sun. 
Mon. 

10 
11 
12 

13    3    6.80 
13     6  47.98 
13  10  29.66 

9.206 
9.227 
9.249 

6  43  48.3 

7  6  30.6 
7  29    7.3 

56.88 
56.65 
56.41 

16 
16 
16 

4.18 
4.45 
4.72 

64.89 
64.96 
65.03 

12  59.66 

13  15.00 
13  29.83 

0.650 
0.629 
0.608 

Tues. 
Wed. 
Thur. 

13 
14 
15 

13  14  11.88 
13  17  54.64 
13  21  37.96 

9.271 
9.294 
9.318 

7  51  37.9 

8  14    2.0 
8  36  19.4 

56.15 
55.87 

55.58 

16 
16 
16 

4.99 
5.26 
5.53 

65.11 
65.19 
65.27 

13  44.13 

13  57.89 

14  11.09 

0.585] 
0.562 

0.538 

Fri. 
Sat. 
Sun. 

16 
17 
18 

13  25  21.85 
13  29     6.33 
13  32  51.42 

9.342 
9.367 
9.392 

8  58  29.6 

9  20  32.2 
9  42  26.6 

55.27 
54.94 
54.59 

16 
16 
16 

5.80 
6.06 
6.33 

65.35 
65.44 
65.53 

14  23.72 
14  35.76 
14  47.18 

0.514 
0.439  | 
0.464  J 

Mon. 
Tues. 
Wed. 

19 
20 
21 

13  36  37.13 
13  40  23.46 
13  44  10.43 

9.418 
9.444 
9.471 

10    4  12.4 
10  25  49.4 
10  47  17.2 

54.23 
53.85 
53.45 

16 
16 
16 

6.60 
6.87 
7.14 

65.62 
65.71 
65.81 

14  58.00 

15  8.19 
15  17.75 

0.438 
0.412 
0.385 

Thur. 

Fri. 

Sat. 

22 
23 
24 

13  47  58.06 
13  51  46.36 
13  55  35.34 

9.499 
9.527 
9.556 

11     8  35.2 
11  29  43.1 
11  50  40.4 

53.03 
52.60 
52.15 

16 
16 
16 

7.40 
7.67 
7.94 

65.91 
66.01 
66.11 

15  26.65 
15  34.88 
15  42.43 

0.857 
0.329 
0.300 

Sun. 
Mon. 
Tues. 

25 

26 
27 

13  59  25.01 

14  3  15.40 
14    7     6.51 

9.585 
9.615 
9.645 

12  11  26.7 
12  32     1.6 
12  52  24.8 

51.69 
51.21 
50.71 

16 
16 
16 

8.21 

8.47 
8.73 

66.21 
66.31 
66.42 

15  49.28 

15  55.44 

16  0.88 

0.271 
0.242 
0.212 

Wed. 
Thur. 
Fri. 
Sat. 

28 
29 
30 
31 

14  10  58.34 
14  14  50.91 
14  18  44.25 
14  22  38.36 

9.675 
9.706 
9.738 
9.771 

13  12  35.9 
13  32  34.4 

13  52  20.0 

14  11  52.3 

50.19 
49.66 
49.12 
48.56 

16 
16 
16 
16 

8.99 
9.25 
9.51 
9.77 

66.53 
66.64 
66.75 
66.86 

16     5.59 
16     9.57 
16  12.78 
16  15.22 

0.181 
0.160 
0.U8 
0.085 

Sun. 

32 

14  26  33.26 

9.804 

S.14  31  11.0 

1   47.98 

16 

10.02 

66.98 

16  16.87 

0.052 

1 

Von. — Mean  Time  of  the  Semidiame 

ter  passing  may  be  f< 

Kind  by  t 

inbtractlng  0*18  from  the  Sidereal  Time. 

II. 
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AT  GREENWICH  MEAN 

NOON. 

THE  SUN'S 

1 

i 

* 

i 

3 
* 

Equation  of 
Hum, 
to  be 
added  to 
Mean 
Time. 

Diftfor 
lhour. 

Sidereal 
Time. 

Apparmt 
Bight  Attention. 

IMS.  for 
lhour. 

Apparent 
Declination. 

Dlff.tor 
lhour. 

Thur. 

Fri. 

Sat 

1 
2 
3 

h.     m.     s. 

12  30  17.29 
12  33  54.88 
12  37  32.79 

s. 

9.059 
9.072 
9.085 

S.  3°  1^  23.1 

3  39  40.5 

4  2  55.3 

a 
58.27 
58.17 
58.06 

10  22.33 
10  41.29 
10  59.93 

a. 

0.797 
0.784 
0.771 

h.     m.     f. 

12  40  39.62 
12  44  36.17 
12  48  32.72 

Sun. 
Mon. 
Tues. 

4 
5 
6 

12  41  11.02 
12  44  49.63 
12  48  28.60 

9.100 
9.115 
9.132 

4  26    7.2 

4  49  16.0 

5  12  21.3 

57.93 
57.79 
57.64 

11  18.25 
11  36.20 
11  53.78 

0,757 
0.741 
0.724 

12  52  29.27 

12  56  25.83 

13  0  22.38 

Wed. 
Thur. 
Fri. 

7 
8 
9 

12  52    8.00 
12  55  47.82 
12  59  28.07 

9.149 
9.167 
9.186 

5  35  22.8 

5  58  20.1 

6  21  12.8 

57.47 
57.29 
57.09 

12  10.94 
12  27.67 
12  43.98 

0.707 
0.689 
0.670 

13  4  18.94 
13  8  15.49 
13  12  12.05 

Sat. 
Sun. 
Mon. 

10 
11 
12 

13    3    8.80 
13     6  50.02 
13  10  31.74 

9.206 
9.227 
9.249 

6  44    0.6 

7  6  43.1 
7  29  20.0 

56.88 
56.65 
56.41 

12  59.80 

13  15.14 
13  29.97 

0.650 
0.629 
0.608 

13  16  8.60 
13  20  5.16 
13  24     1.71 

Ui 
£*£. 

13 
14 
15 

13  14  14.00 
13  17  56.80 
13  21  40.16 

9.271 
9.294 
9.318 

7  51  50.8 

8  14  15.1 
8  36  32.6 

56.15 
55.87 
65.58 

13  44.27 

13  58.02 

14  11.21 

0.585 
0.562 
0.538 

13  27  58.27 
13  31  54.82 
13  35  51.37 

Fri. 
Sat. 
Sun. 

16 
17 
18 

13  25  24.09 
13  29    8.61 
13  32  53.74 

9.342 
9.867 
9.392 

8  58  42.9 

9  20  45.6 
9  42  40.1 

55.27 
54.94 
54.59 

14  23.84 
14  35.87 
14  47.30 

0.514 
0.489 
0.464 

13  39  47.93 
13  43  44.48 
13  47  41.04 

Mon. 
Tues. 
Wed. 

19 
20 
21 

13  36  39.48 
13  40  25.85 
13  44  12.85 

9.418 
9.444 
9.471 

10    4  26.0 
10  26     3.1 
10  47  30.9 

54.23 
53.85 
53.45 

14  58.11 

15  8.30 
15  17.85 

0.438 
0.412 
0.385 

13  51  37.59 
13  55  34.15 
13  59  30.70 

Thur. 
Fri. 

Sat. 

22 
23 
24 

13  48    0.52 
13  51  48.85 
13  55  37.85 

9.499 
9.527 
9.556 

11     8  48.9 
11  29  56.7 
11  50  53.9 

53.03 
52.60 
52.15 

15  26.74 
15  34.96 
15  42.51 

0.357 
0.329 
0.300 

14  3  27.26 
14  7  23.81 
14  11  20.36 

Sun. 
Mon. 
Tues. 

25 

26 
27 

13*  59  27.55 
14    3  17.96 
14    7    9.09 

9.585 
9.615 
9.645 

12  11  40.2 
12  32  15.1 
12  52  38.3 

51.69 
51.21 
50.71 

15  49.36 

15  55.51 

16  0.93 

0.271 
0.242 
0.212 

14  15  16.91 
14  19  13.47 
14  23  10.02 

Wed. 
Thur. 
Fri. 
Sat 

28 
29 
30 
31 

14  11     0.94 
14  14  53.53 
14  18  46.88 
14  22  41.01 

9.675 
9.706 
9.738 
9.771 

13  12  49.3 
13  32  47.7 

13  52  33.2 

14  12     5.4 

50.19 
49.66 
49.12 
48.56 

16    5.64 
16    9.61 
16  12m 
16  15.24 

0.181 
0.150 
0.118 
0.085 

14  27  6.58 
14  31  3.14 
14  34  59.69 
14  38  56.25 

Stm. 

32 

14  26  35.92 

9.804 

S.14  31  24.0 

47.98 

16  16.89 

0.052 

14  42  52.81 

N 

on. —The  Semidlameter  for  Mm 

in  Noon  may  be  assumed  the  n 

me  as  that  for 

Apparent 

Noon. 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

i 

J 

* 

Logarithm 

of  the 

Radios  Yeotor 

of  the 

Earth. 

DUtftw 
lfaow. 

Hen  Tine 

of 
BldmlOh.        > 

i 
! 

SVim  LONGITUDE. 

Difttor 
lhonr. 

LATITUDE. 

X 

A' 

1 

2 
3 

274 
275 
276 

o 

188 
189 
190 

15    3.9 
14    8.9 
13  15.8 

14  25.6 
13  30.5 
12  37.2 

147.66 
147.75 
147.83 

— (J.06 

+0.09 

0.22 

0.0001453 
0.0000191 
9.9998935 

62.7 
52.6 
52.2 

h.     m.     ■-         ' 

11  17  29.09  I 
11   13  33.29 

11     9  37.28 

i 

4 
5 
6 

277 

278 
279 

191  12  24.9 

192  11  36.0 

193  10  49.3 

11  46.2 
10  57.2 
10  10.4 

147.92 
148.01 
148.10 

0.35 
0.46 
0.56 

.9997683 
.9996439 
.9995200 

52.0 
51.8 
51.5 

11     5  41.37  j 
11     1  45.46 
10  57  49.55  ; 

7 
8 
9 

280 
281 
282 

194  10    4.7 

195  9  22.6 

196  8  42.7 

9  25.7 
8  43.5 
8    3.4 

148.19 

148.28 
148.38 

0.62 
0.66 
0.67 

.9993966 
.9992737 
.9991514 

51.3 
51.0 
50.9 

10  53  53.65 
10  49  57.74 
10  46     1.83  , 

10 
11 
12 

283 

284 
285 

197 
198 
199 

8    5.0 
7  29.7 
6  56.9 

7  25.6 
6  50.2 
6  17.3 

148.48 
148.58 
148.68 

0.65 
0.60 
0.52 

.9990294 
.9989077 
.9987861 

50.8 
50.7 
50.6 

10  42    5.92  i 
10  38  10.01  , 
10  34  14.11 

13 

14 
15 

286 

287 
288 

200 
201 
202 

6  26.2 
5  57.9 
5  31.9 

5  46.5 
5  18.1 
4  52.0 

148.78 
148.87 
148.96 

0.42 
0.31 
0.17 

.9986647 
.9985434 
.9984220 

50.6 
50.6 
50.6 

10  30  18.20  , 
10  26  22.29  J 
10  22  26.38  , 

j 

16 
17 
18 

289 
290 
291 

203 
204 
205 

5    8.0 
4  46.3 
4  26.6 

4  28.0 
4    6.1 
3  46.3 

149.05 
149.14 
149.22 

+0.05 

—0.07 

0.18 

.9983004 
.9981787 
.9980570 

50.7 
50.7 
50.7 

10  18  30.47  ; 
10  14  34.56 
10  10  38.65  j 

1 

19 
20 
21 

292 
293 
294 

206 
207 
208 

4    8.9 
3  53.1 
3  39.3 

3  28.5 
3  12.6 
2  58.6 

149.30 
149.38 
149.46 

0.28 
0.35 
0.39 

.9979351 
.9978132 
.9976913 

50.8 
50.8 
50.7 

10    6  42.74  j 

10    2  46.83 

9  58  50.92 

22 
23 
24 

295 
296 
297 

209 
210 
211 

3  27.1 
3  16.8 
3    8.2 

2  46.3 
2  35.9 
2  27.2 

149.53 
149.60 
149.67 

0.41 
0.40 
0.36 

.9975697 
.9974484 
.9973274 

50.6 
50.5 
50.3 

9  54  55.02  1 
9  50  59.11  ! 
9  47    3.20 

25 
26 
27 

298 
299 
300 

212 
213 
214 

3     1.2 
2  56.0 
2  52.3 

2  20.0 
2  14.6 
2  10.8 

149.74 
149.81 
149.88 

0.28 

0.19 

—0.07 

.9972070 
.9970874 
.9969687 

50.0 
49.7 
49.2 

9  43    7.29 
9  39  11.38 
9  35  15.47 

/ 

28 
29 
30 
31 

301 
302 
303 
304 

215 
216 
217 
218 

2  50.2 
2  49.8 
2  51.0 
2  54.0 

2     8.6 
2    8.1 
2    9.2 
2  12.0 

149.95 
150.02 
150.09 
150.16 

+0.07 
0.20 
0.34 
0.47 

.9968511 
.9967347 
.9966197 
.9965062 

48.7 
48.2 
47.6 
47.0 

9  31  19.56  | 
9  27  23.65  ) 
9  23  27.74 
9  19  31.83 

32 

305 

219 

2  58.8 

2  16.6 

150.23 

+0.59 

9.9963942 

46.3 

9  15  35.92 

Non. 

—  \  OORMP1 

mdft  to  the  tnu  equinox  of 

the  date,  xM 

0  the  nuan  equli 

lozof  Jan. 

Od. 

IV. 
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GREENWICH 

MEAN  TIME. 

I 

1 

THE 

MOON'S 

SSQDIAMKTBB. 

HORIZONTAL  PARALLAX. 

MERIDIAN  PASSAGE- 

1 

1 

2 
3 

AGE. 
d~ 

13.3 
14.3 
15.3 

Noon* 

Midnight 

Noon. 

DULfor 
lhonr. 

Midnight 

DULfor 
lhonr. 

DuT  for 
lhonr. 

id    4-.l 
16  16.9 
16  26.7 

id  io".8 

16  22.2 
16  30.3 

58  5L8 

59  38.7 

60  15.0 

+2.15 
1.75 
1.23 

59  16.3 

59  58.5 

60  27.9 

+1.96 
1.51 
0.92 

h.    m. 

10  27.1 

11  15.5 

12  5.2 

m. 
2.01 
2.04 
2.12 

4 
5 

6 

16  32.8 
16  34.3 
16  31.6 

16  34.1 
16  33.5 

16  28.7 

60  37.0 
60  42.8 
60  32.7 

+0.59 

-O.10 

0.72 

60  42.0 
60  39.6 
60  22.3 

+0.24 

-0.42 

0.99 

12  57.5 

13  53.5 

14  53.4 

2.26 
2.41 

2.56 

16.3 
17.3 
18.3 

7 
8 
9 

16  25.1 
16  16.0 
16    5.3 

16  20.8 
16  10.8 
15  59.7 

60    8.9 
59  35.5 
58  56.3 

1.21 
1.54 
1.70 

59  53.2 
59  16.4 
58  35.6 

1.89 
1.64 
1.73 

15  56.3 

16  59.8 
18     1.1 

2.63 
2.60 
2.47 

19.3 
20.3 
21.3 

10 
11 
12 

15  54.0 
15  42.9 
15  32.5 

15  48.4 
15  37.6 
15  27.6 

58  14.7 
57  33.8 
56  55.4 

1.73 
1.65 
1.54 

57  54.0 
57  14.2 
56  37.3 

1.70 
1.60 
1.47 

18  58.2 

19  50.3 

20  37.9 

2.28 
2.08 
1.91 

22.3 
23.3 
24.3 

13 
14 
15 

15  22.9 
15  14.2 
15    6.5 

15  18.4 
15  10.2 
15    3.0 

56  20.1 
55  48.3 
55  20.2 

1.40 
1.25 
1.10 

56    3.7 
55  33.8 
55    7.5 

1.32 
1.17 
1.02 

21  21.9 

22  3.6 
22  44.1 

1.79 
1.71 
1.69 

25.3 
26.3 
27.3 

16 
17 

18 

14  59.8 
14  54.2 
14  49.7 

14  56.9 
14  51.8 

14  47.8 

54  55.7 
54  35.0 
54  18.3 

0.94 
0.78 
0.60 

54  44.9 
54  26.2 
54  11.6 

0.86 
0.69 
0.50 

23  24.6 

6 
0    6.2 

1.71 
1.77 

28.3 

29.3 

0.6 

19 
20 
21 

14  46.3 
14  44.5 
14  44.5 

14  45.2 
14  44.3 
14  45.2 

54    6.2 
53  59.5 
53  59.2 

0.39 
-0.15 
+0.14 

54    2.1 

53  58.4 

54  1.8 

0.28 
-0.01 
+0.30 

0  49.6 

1  35.3 

2  23.6 

1.86 
1.96 
2.06 

1.6 
2.6 
3.6 

22 
23 
24 

14  46.4 
14  50.7 
14  57.5 

14  48.2 

14  53.8 

15  1.9 

54    6.5 
54  22.3 
54  47.3 

0.48 
0.85 
1.23 

54  13.3 

54  33.6 

55  3.4 

0.66 
1.04 
1.43 

3  14.1 

4  6.0 
4  58.2 

2.13 
2-17 
2.16 

4.6 
5.6 
6.6 

25 
26 
27 

15    6.9 
15  18.7 
15  32.8 

15  12.5 
15  25.5 
15  40.4 

55  21.8 

56  5.3 
56  56.7 

1.63 
1.98 
2.28 

55  42.5 

56  30.1 

57  24.8 

1.82 
2.14 
2.39 

5  49.5 

6  39.3 

7  27.6 

2.11 
2.04 
1.99 

7.6 
8.6 
9.6 

28 
29 
30 
31 

15  48.3 

16  4.3 
16  19.4 
16  32.1 

15  56.3 

16  12.1 
16  26.1 
16  37.1 

57  53.8 

58  52.5 

59  48.4 

60  34.6 

2.43 
2.43 
2.15 
1.66 

58  23.1 

59  21.3 

60  13.0 
60  52.7 

2.45 
2.38 
1.93 
1.34 

8  14.8 

9  1.9 
9  50.2 

10  41.1 

1.97 
1.99 
2.07 
2.20 

10.6 
11.6 
12.6 
13.6 

32 

16  40.9 

16  43.4 

61     6.8 

+0.96 

61  16.4 

+0.58 

11  35.9 

2.38 

14.6 
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THE  MOON'S   BIGHT  ASCENSION  AND   DECLINATION. 

Hoar. 

RtgfrtAmnAm. 

DUL 
forlm. 

Durifaittrm 

DHL 
fivlm. 

Hoar. 

Bight  Amotion. 

Dill 
fivlm. 

IkwUmMcw. 

forlm.| 

i 

THURSDAY   L 

1 

SATURDAY   3.                      j 

i 

h.    m.    i. 

■. 

O       I       » 

w 

h.   m.   ■. 

i. 

O          f         If 

.    i 

0 

22  47  30.41 

3.1088 

S.  9  24    8.6 

16479 

0 

0  29  17.81 

2.1646 

N.  4   17  16.1 

17404  ' 

1 

22  49  36.80 

9.1063 

9    8    2.1 

16.141 

1 

0  31  27.78 

3.1678 

4  34  47.2 

17.513  ' 

2 

22  51  43.17 

3.1000 

8  51  51.7 

16.306 

2 

0  33  37.94 

3.1711 

4  52  17.6 

17.500  ' 

3 

22  53  49.52 

3.1056 

8  35  37.4 

16469 

3 

0  35  48.30 

3.1744 

5     9  47.2 

J7485  J 

4 

22  55  55.85 

3.1068 

8  19  19.3 

16430 

4 

0  37  58.86 

3.1779 

5  27  15.9 

17.469  , 

5 

22  58    2.17 

3.1060 

8    2  57.7 

16480 

5 

0  40    9.63 

9.1813 

5  44  43.5 

17447  | 

6 

23    0    8.47 

3.1048 

7  46  32.5 

16.460 

6 

0  42  20.60 

3.1847 

6     2     9.7 

17,445  j 

7 

23    2  14.75 

3.1046 

7  30    3.7 

16.608 

7 

0  44  31.78 

3.1884 

6   19  34.6 

17403  i 

8 

23    4  21.02 

3.1044 

7  13  31.4 

16466 

8 

0  46  43.19 

3.1999 

6  36  58.0 

17416  1 

9 

23    6  27.28 

3.1043 

6  56  55.7 

16.639 

9 

0  48  54.84 

3.1969 

6  54  19.9 

174*1 

10 

23    8  33.54 

3.104S 

6  40  16.7 

164175 

10 

0  51    6.73 

34003 

7   11  40.1 

17491  ' 

11 

23  10  39.80 

3.1044 

6  23  34.6 

16.797 

11 

0  53  18.86 

3.3043 

7  28  58.4 

17469 

13 

23  12  46.07 

3.1047 

6    6  49.4 

16.777 

12 

0  55  31.23 

9.3083 

7  46  14.7 

I7.3M   1 

13 

23  14  52.36 

3.1030 

5  50     1.2 

16.8*6 

13 

0  57  43.85 

3.3134 

8     3  28.9 

17430  1 

14 

23  16  58.67 

3.1053 

5  33  10.1 

16.876 

14 

0  59  56.72 

3.3166 

8  20  41.0 

17.16S   I 

15 

23  19    5.00 

3.1057 

5  16  16.1 

164)98 

15 

1    2    9.84 

3.3908 

8  37  50.9 

17.145  1 

16 

"23  21  11.36 

3.1062 

4  59  19.3 

16*968 

16 

1     4  23.22 

9.9351 

8  54  58.4 

17.103 

17 

23  23  17.75 

3.1067 

4  42  19.9 

174)10 

17 

1     6  36.85 

3.3995 

9  12     3.3 

174I6S  ' 

18 

23  25  24.17 

3.1073 

4  25  18.1 

174)50 

18 

1     8  50.75 

3.2341 

9  29     5.4 

174*13  ] 

19 

23  27  30.63 

3.1081 

4     8  13.9 

174)90 

19 

1  11     4.93 

3.9388 

9  46     4.7 

16469  j 

20 

23  29  37.14 

3.1089 

3  51     7.3 

17.180 

20 

1  13  19.40 

9.9436 

10     3     1.1 

16416  | 

21 

23  31  43.70 

3.1098 

3  33  58.3 

17*169 

21 

1  15  34.16 

9.9484 

10  19  54.6 

16468 

22 

23  33  50.33 

9.1106 

3  16  47.1 

17-304 

22 

1  17  49.21 

9.9639 

10  36  45.0 

16411  1 

23 

23  35  57.02 

3.1118 

S.  2  59  33.8 

17-388 

23 

1  20    4.54 

9.9579 

N.10  53  32.0 

16-750 

1 

FI 

IIDAY 

2. 

SE 

rNDAl 

'4.          i 

i 

0 

23  38    3.76 

3.1129 

S.  2  42  18.5 

17.371 

0 

1  22  20.16 

3.9698 

N.ll  10  15.6;  i*«* 

1 

23  40  10.57 

3.1141 

2  25     1.3 

17.801 

1 

1  24  36.08 

9.9879 

11  26  55.7,   w*9 

2 

23  42  17.46 

3.1164 

2     7  42.4 

17.898 

2 

1  26  52.31 

3.3731 

11  43  32.ll    »«•«* 

3 

23  44  24.43 

3.1167 

1  50  21.9 

17.356 

3 

1  29    8.85 

3.3783 

12    0    4.7|   JM",' 

4 

23  46  31.48 

3.1183 

1  32  59.8 

17.380 

4 

1  31  25.71 

3.9886 

12  16  33.4    -W*4 

5 

23  48  38.62 

3.1198 

1   15  36.3 

17.403 

5 

1  33  42.88 

9.3887 

12  32  58.0 J    M*»  ) 

6 

23  50  45.87 

3.1315 

0  58  11.4 

17.496 

6 

1  36    0.36 

3.9941 

12  49  18.4 '   KJtf, 

7 

23  52  53.21 

3.1333 

0  40  45.2 

17.447 

7 

1  38  18.17 

9.9997 

13    5  34.7 

16.333  , 

8 

23  55    0.65 

3.1349 

0  23  17.8 

17.466 

8 

1  40  36.32 

34059 

13  21  46.4 

16.156  1 

9 

23  57    8.20 

3.1367 

S.  0    5  49.3 

17.483 

9 

1  42  54.80 

9.3107 

13  37  53.6 1   w*«i 

10 

23  59  15.86 

3.1286 

N.  0  11  40.S 

17.499 

10 

I  45  13.61 

9.3169 

13  53  56.2;   i«.°»  1 

11 

0     1  23.63 

3.1807 

0  29  10.6 

17.613 

11 

1  47  32.74 

9.3917 

14     9  53.9i   m**  , 

12 

0    3  31.53 

3.1898 

0  46  41.8 

17.596 

12 

1  49  52.20 

9.8973 

14  25  46.7J   i*-*0 

13 

0    5  39.56 

3.1849 

1     4  13.7 

174437 

13 

1  52  12.01 

94*331 

14  41  34.5'   W.W  ; 

14 

0    7  47.72 

3.1873 

1  21  46.2 

17-544 

14 

1  54  32.17 

944390 

14  57  17.1 1   i*-*5 

15 

0    9  56.02 

3.1895 

1  39  19.0 

17.549 

15 

I  56  52.70 

9.3449 

15  12  54.3  j   ia» 

16 

0  12    4.47 

3.1419 

1  56  52.1 

17.553 

16 

1  59  13.58 

34608 

15  28  26.ii   iw»  I 

17 

0  14  13.06 

3.1444 

2  14  25.4 

17.656 

17 

2     1  34.80 

344667 

15  43  52.3,   UJ*( 

18 

0  16  21.81 

3.1470 

2  31  58.8 

17.657 

18 

2    3  56.38 

3.8697 

15  59  12.8|   i***  I 

19 

0  18  30.71 

3.1497 

2  49  32.2 

17.657 

19 

2    6  18.32 

34687 

16  14  27.6!   in* 

20 

0  20  39.77 

3.1526 

3    7    5.6 

17.556 

20 

2    8  40.62 

3*3747 

16  29  36.3    IM*  [ 

21 

0  22  49.01 

3.1555 

3  24  38.9 

17.559 

21 

2  11     3.28 

3.3807 

16  44  39.1 

14493  , 

22 

0  24  58.43 

3.1685 

3  42  11.9 

17.646 

22 

2  13  26.31 

3.3869 

16  59  35.5 

14499  1 

23 

0  27    8.03 

3.1615 

3  59  44.3 

17.636 

23 

2  15  49.71 

3*3933 

17  14  25.7 

I4-7W  j 

24 

-     0  29  17.81 

3.1646 

N.  4  17  16.1 

17.534 

24 

2  18  13.49 

3-3994 

N.17  29    9.4 

14474  ! 
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Hoar. 


VOL 
forlm. 


forlm.*** 


Eight 


Dill, 
forlm. 


Silt 
forlm. 


0 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


A.  m. 
2  18 
2  20 
2  23 
2  25 
2  27 
2  30 
2  32 
2  35 
2  37 
2  40 
2  42 
2  44 
2  47 
2  49 
2  52 
2  54 
2  57 


3  15 


MONDAY  5. 


N.17 
17 
17 
18 
18 
18 
18 
19 
19 
19 
19 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
22 
22 

NJ22 


a. 

s. 

13.49 

34994 

37.64 

24065 

2.15 

24116 

27.03 

24179 

52.29 

2.4343 

17.93 

34305 

43.95 

S.4MB 

10.35 

2.4481 

37.13 

24494 

4.28 

24666 

31.80 

24618 

59.70 

24981 

27.97 

34744 

56.62 

2*4807 

25.65 

34870 

55.06 

34983 

24.84 

34989 

55.00 

34066 

25.54 

34131 

56.45 

34183 

27.72 

34343 

59.35 

34803 

31.34 

3.6383 

3.69 

3.6433 

I  If 
29  9.4 
43  46.6 
58  17.0 
12  40.6 
26  57.2 

41  6.7 
55    9.1 

9  4.1 
22  51.7 
36  31.7 
50    4.1 

3  28.5 
16  45.0 
29  53.3 

42  53.7 
55  45.7 

8  29.2 
21  4.2 
33  30.6 
45  48.2 
57  57.0 

9  56.8 
21  47.5 
33  29.0 


TUESDAY  6. 


3  17  36.40 

34483 

3  20    9.47 

34642 

3  22  42.90 

3.6001 

3  25  16.68 

34656 

3  27  50.80 

34714 

3  30  25.25 

34709 

3  33    0.03 

34836 

3  35  35.15 

34863 

3  38  10.61 

34987 

3  40  46.40 

34093 

3  43  22.51 

34044 

3  45  58.93 

34099 

3  48  35.65 

34144 

3  51  12.66 

24198 

3  53  49.97 

34348 

3  56  27.58 

34393 

3  59    5.48 

34840 

4     1  43.66 

34886 

4    4  22.11 

34480 

4    7    0.82 

34473 

4    9  39.77 

34618 

4  12  18.97 

34664 

4  14  58.42 

34696 

4  17  38.11 

34684 

4  20  18.03 

34671 

N.22 
22 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 

N.26 


45    1.2 
56  23.9 

7  37.1 
18  40.7 
29  34.6 

40  18.5 
50  52.6 

1  16.6 
11  30.5 
21  34.1 
31  27.5 

41  10.4 
50  42.8 

0  4.6 
9  15.8 
18  16.1 
27  5.7 
35  44.3 
44  11.9 
52  28.4 
0  33.9 

8  28.0 
16  10.9 
23  42.5 
31    2.6 


14474 
14468 


14.217 


18478 
18466 
18.730 
18408 
13478 
18441 


13473 
13487 
13.796 
13464 
13413 
13467 
13.330 
13472 
11431 
11.768 
11414 


11466 
11.396 
11.140 
10479 
10419 
10.660 
10484 
10416 
10.146 
9475 
9403 
9438 
9453 
9.376 
9490 
6.916 
6.736 
849-2 
8.368 
8.188 
7497 
7408 
7431 
7431 
7.339 


WEDNESDAY  7. 

4  20  18.03  3*6671  N.26  31    2.6 

4  22  58.17  3.6707  26  38  11.2 

4  25  38.52  3.6740  26  45    8.2 

4  28  19.06  3.6773  26  51  53.6 

4  30  59.78  3.6803  26  58  27.3 

4  33  40.68  3.6831  27    4  49.5 

4  36  21.75  3.6699  27  10  59.8 

4  39    2.99  34887  27  16  58.2 

4  41  44.39  34919  27  22  44.8 

4  44  25.94  3.6936  27  28  19.5 

4  47    7.62  34967  27  33  42.4 

4  49  49.42  34977  27  38  53.2 

4  52  31.34  3.6996  27  43  52.0 

4  55  13.37  3.7018  27  48  38.8 

4  57  55.50  3.7038  27  53  13.5 

5  0  37.71  3.7041  27  57  36.1 
5  3  19.99  3.7063  28  I  46.6 
5  6  2.33  3.7062  28  5  45.0 
5  8  44.73  2.7071  28  9  31.2 
5  11  27.18  3.7077  28  13  5.2 
5  14  9.66  3.7060  28  16  27.1 
5  16  52.17  3.7080  28  19  36.8 
5  19  34.68  3.7079  28  22  34.4 
5  22  17.15  3.7077  N.28  25  19.6 

THURSDAY  8. 


5  24  59.60 

2.7074 

5  27  42.04 

3.7070 

5  30  24.46 

3.7065 

5  33    6.84 

2.7067 

5  35  49.16 

3.7048 

5  38  31.42 

3.7036 

5  41  13.59 

3.7031 

5  43  55.67 

3.7006 

5  46  37.65 

3.6966 

5  49  19.53 

3.6970 

5  52     1.29 

3.6949 

5  54  42.92 

3.6927 

5  57  24.41 

3.6902 

6    0    5.74 

34874 

6    2  46.90 

34844 

6    5  27.88 

3.6816 

6    8    8.68 

34783 

6  10  49.28 

34749 

6  13  29.67 

34718 

6  16    9.84 

3.6676 

6  18  49.78 

34637 

6  21  29.49 

34698 

6  24    8.97 

34659 

6  26  48.20 

34617 

6  29  27.17 

2.6473 

N.28  27  52.7 

3.460 

28  30  13.6 

3.346 

28  32  22.2 

3443 

28  34  18.7 

1441 

28  36    3.1 

1437 

28  37  35.1 

1438 

28  38  55.1 

1.333 

28  40    2.9 

1.039 

28  40  58.6 

0438 

28  41  42.2 

0436 

28  42  13.7 

0437 

28  42  33.3 

0.338 

28  42  40.8 

0436 

28  42  36.3 

0.178 

28  42  19.8 

0474 

28  41  51.4 

0473 

28  41  11.2 

0.768 

28  40  19.2 

0464 

28  39  15.5 

1.169 

28  38    0.1 

1464 

28  36  33.0 

1460 

28  34  54.1 

1.749 

28  33    3.6 

1.938 

28  31     1.6 

3.138 

N.28  28  48.2 

2419 

7.389 
7447 


6.371 
6473 
5476 
6479 
6483 
5.380 


4.679 
4477 
4.376 
4476 
3473 
8.668 
8466 
3.363 
8461 
3456 
3453 


22 
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OCTOBER,    1857. 


VII. 


GREENWICH    MEAN   TIME. 

THE  MOON'S   RIGHT  ASCENSION  AND   DECLINATION. 

Hoar. 

Bight  Aaoenakm. 

DUt 
forlm. 

Declination. 

Din*, 
for  1  m. 

Soar. 

Bight  Amukm. 

DM. 
forlm. 

—> 

i 

Wtt 
forlm. 

FRIDAY 

9. 

SUNDAY 

n. 

h.    m.    ft. 

i. 

o      i      n 

H 

h.    m.    b. 

i. 

O        1        H 

it 

0 

6  29  27.17 

£6473 

N.28  28  48.2 

3419 

0 

8  29  13.08 

94168 

N.23  22  57.3 

9446 

1 

6  32    5.87 

24125 

28  26  23.4 

3.508 

1 

8  31  31.85 

94090 

23  13    3.0 

9.962 

2 

6  34  44.27 

3.6876 

28  23  47.3 

3.698 

2 

8  33  50.16 

94018 

23    3     1.7 

10480 

3 

6  37  22.37 

34327 

28  20  59.9 

3483 

3 

8  36    8.00 

34985 

22  52  53.4 

10.195 

4 

6  40    0.18 

3.6976 

28  18     1.3 

8X69 

4 

8  38  25.38 

9.3857 

22  42  38.3 

10408 

5 

6  42  37.68 

34334 

28  14  51.6 

3454 

5 

8  40  42.30 

34783 

22  32  16.5 

10418 

6 

6  45  14.86 

3.6169 

28  11  30.8 

8489 

6 

8  42  58.76 

3.3705 

92  21  48.1 

10437 

7 

6  47  51.71 

34114 

28    7  58.9 

8.633 

7 

8  45  14.76 

34636 

32  11  13.2 

10436 

8 

6  50  28.23 

34058 

28    4  16.2 

8403 

8 

8  47  30.28 

3.3547 

22    0  31.8 

10.743 

9 

6  53    4.41 

3.6003 

28    0  22.7 

3482 

9 

8  49  45.32 

3.9468 

21  49  44.0 

10.849 

10 

6  55  40.25 

34044 

27  56  18.3 

4.102 

10 

8  51  59.89 

3.3890 

21  38  49.9 

10.953 

11 

6  58  15.74 

34885 

27  52    3.3 

4438 

11 

8  54  14.00 

34818 

21  27  49.6 

11.054 

12 

7    0  50.87 

2.5838 

27  47  37.7 

4.616 

12 

8  56  27.65 

9.9937 

21  16  43.3 

11.155  ! 

13 

7    3  25.62 

3.5760 

27  43     1.5 

4490 

13 

8  58  40.84 

9.9161 

21    5  31.0 

11455 

14 

7    5  59.99 

3.5607 

27  38  14.9 

4463 

14 

9    0  53.58 

9.9086 

20  54  12.8 

11451 

15 

7    8  33.99 

3.5684 

27  33  17.9 

5485 

15 

9    3    5.87 

9.2011 

20  42  48.9 

11446 

16 

7  11     7.60 

2-5369 

27  28  10.7 

5.306 

16 

9    5  17.71 

9.1986 

20  31  19.3 

11440 

17 

7  13  40.82 

3.5508 

27  22  53.2 

6476 

17 

9    7  29.10 

9.1882 

20  19  44.1 

11433 

18 

7  16  13.64 

3.5485 

27  17  25.6 

6443 

18 

9    9  40.05 

2.1788 

20    8    3.4 

11.733 

19 

7  18  46.05 

3*5867 

27  11  48.0 

5.709 

19 

9  11  50.56 

9*1716 

19  56  17.3 

11412 

30 

7  21  18.05 

34396 

27    6    0.5 

5475 

20 

9  14    0.64 

3*1643 

19  44  25.9 

11400 

21 

7  23  49.63 

2-5339 

27    0    3.1 

6438 

21 

9  16  10.28 

3*1670 

19  32  29.2 

11488 

22 

7  26  20.80 

3*5159 

26  53  56.0 

6.199 

22 

9  18  19.49 

3*1498 

19  20  27.3 

19474 

23 

7  28  51.54 
SAT 

34088 

QRDA 

N.26  47  39.2 
Y   10. 

6469 

23 

9  20  28.27 
MO 

3*1428 

NDAY 

N.19    8  20.3 
12. 

19.167 

0 

7  31  21.85 

34016 

N.26  41  12.9 

6417 

0 

9  22  36.63 

3.1959 

N.18  56    8.4 

19488 

1 

7  33  51.73 

3.4944 

26  34  37.1 

6.676 

1 

9  24  4t£8 

3.1290 

18  43  51.7 

12417 

2 

7  36  21.18 

3.4871 

26  27  51.8 

6.832 

2 

9  26  52.12 

3.1333 

18  31  30.3 

13496 

3 

7  38  50.19 

3^797 

26  20  57.3 

6485 

3 

9  28  59.25 

3.1154 

18  19    4.2 

13475 

4 

7  41  18.75 

3.4732 

26  13  53.6 

7.137 

4 

9  31     5.97 

3.1086 

18    6  33.3 

13453 

5 

7  43  46.86 

3.4647 

26    6  40.8 

7.298 

5 

9  33  12.28 

3.1018 

17  53  57.8 

19499 

6 

7  46  14.51 

3.4671 

25  59  19.0 

7.438 

6 

9  35  18.19 

34952 

17  41  17.8 

19.703 

7 

7  48  41.71 

3.4495 

25  51  48.3 

7.586 

7 

9  37  23.71 

34887 

17  28  33.4 

19.776 

8 

7  51     8.45 

3.4419 

25  44     8.8 

7-732 

8 

9  39  28.84 

34833 

17  15  44.8 

19444 

9 

7  53  34.74 

3.4844 

25  36  20.5 

7478 

9 

9  41  33.59 

34759 

17    2  52.1 

19419 

10 

7  56    0.58 

8.4*68 

25  28  23.5 

8421 

10 

9  43  37.95 

94696 

16  49  55.4 

13479 

11 

7  58  25.96 

3.4192 

25  20  18.0 

8.162 

11 

9  45  41.92 

94631 

16  36  54.6 

13446 

12 

8    0  50.88 

3.4115 

25  12    4.1 

8.301 

12 

9  47  45.51 

94567 

16  33  49.9 

13.110 

13 

8    3  15.34 

3.4037 

25    3  41.9 

8438 

13 

9  49  48.72 

94603 

16  10  41.4 

13.174 

14 

8    5  39.32 

34957 

24  55  11.5 

8474 

14 

9  51  51.55 

94441 

15  57  89.0 

18.938 

15 

8    8    2.83 

34878 

24  46  33.0 

8.708 

15 

9  53  54.01 

94360 

15  44  13.8 

18401 

16 

8  10  25.86 

34798 

24  37  46.5 

8441 

16 

9  55  56.11 

94331 

15  30  53.9 

13461 

17 

8  12  48.41 

34716 

24  28  52.1 

8.973 

17 

9  57  57.86 

94363 

15  17  39.5 

13418 

18 

8  15  10.48 

34689 

24  19  49.9 

9.101 

18 

9  59  59.26 

34903 

15    4    3.7 

13476 

19 

8  17  32.07 

34561 

24  10  40.0 

9.339 

19 

10    2    0.31 

94145 

14  50  32.5 

13431 

20 

8  19  53.21 

34483 

24     1  22.4 

9457 

20 

10    4     1.00 

94087 

14  36  59.0 

13466 

21 

8  22  13.89 

34405 

23  51  57.2 

9483 

21 

10    6     1.35 

9*0039 

14  23  33.3 

13440 

22 

8  24  34.10 

34828 

23  42  24.5 

9406 

22 

10    8     1.35 

1*9973 

14    9  43.3 

13499 

23 

8  26  53.83 

34347 

23  32  44.5 

9.737 

23 

10  10     1.02 

1*9919 

13  55  59.3 

18.749 

24 

8  29  13.08 

34168 

N.23  22  57.3 

9446 

24 

10  12    0.37 

1*9866 

N.13  43  13.2 

13.790 

VIII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  imukm. 

forlm. 

^_ ...  -  .._-■■ 

"T'lTnafrrn 

nut 

forlm. 

Eour. 

Bight  AsmdiIoil. 

Dlft 
for  1  m. 

Domination. 

MIL 
for  1  m. 

TU1 

^SDATi 

'  13. 

THUESDAY  15. 

h.    m.    a. 

8. 

O        1         U 

u 

h.   m.    ■. 

o        /        0 

n 

0 

10  12    0.37 

14806 

N.13  42  13.2 

18.790 

0 

11  42  37.81 

1.8191 

N.  2    4  25.9 

14480 

1 

10  13  59.41 

14814 

13  28  24.4 

184S8 

1 

11  44  26.91 

14176 

1  49  33.1 

14.880 

2 

10  15  58.14 

14763 

13  14  32.6 

18487 

2 

11  46  15.92 

14161 

1  34  40.3 

14.678 

3 

10  17  56.56 

1.9711 

13    0  37.9 

18434 

3 

11  48    4.84 

14146 

1  19  47.6 

14477 

4' 

10  19  54.68 

1^600 

12  46  40.5 

13479 

4 

11  49  53.68 

14183 

1     4  55.0 

14.674 

5 

10  21  52.48 

14009 

12  32  40.5 

14.033 

5 

11  51  42.43 

14118 

0  50    2.7 

14468 

6 

10  23  49.98 

14600 

12  18  37.9 

14.084 

6 

11  53  31.11 

14100 

0  35  10.8 

14.861 

7 

10  25  47.20 

14613 

12    4  32.8 

14.106 

7 

11  55  19.70 

14093 

0  20  19.4 

14.803 

8 

10  27  44.13 

14464 

11  50  25.2 

14.147 

8 

11  57    8.23 

14084 

N.  0    5  ^8.5 

14448 

9 

10  29  40.77 

14416 

11  36  15.1 

14.188 

9 

11  58  56.71 

14076 

S.  0    9  21.8 

14.834 

10 

10  31  37.12 

14869 

11  22    2.7 

14.3*8 

10 

12    0  45.14 

14068 

0  24  11.6 

14.885 

11 

10  33  33.20 

14834 

11    7  48.0 

14.364 

11 

12    2  33.52 

14059 

0  39    0.8 

14.814 

IS 

10  35  29.01 

14280 

10  53  31.2 

14.397 

12 

12    4  21.85 

1.8001 

0  53  49.3 

14.803 

13 

10  37  24.56 

14387 

10  39  12.4 

14480 

13 

12    6  10.13 

14043 

1     8  37.1 

14.791 

14 

10  39  19.85 

14194 

10  24  51.6 

14468 

14 

12    7  58.37 

14036 

1  23  24.2 

14.778 

15 

10  41  14.88 

1.9181 

10  10  28.8 

14496 

15 

12    9  46.57 

14039 

1  38  10.5 

14.765 

16 

10  43    9.66 

14109 

9  56    4.1 

14437 

16 

12  11  34.73 

14034 

1  52  56.0 

14.761 

17 

10  45    4.19 

1.9068 

9  41  37.6 

14466 

17 

12  13  22.86 

14030 

2    7  40.6 

14.735 

18 

10  46  58.47 

1.9038 

9  27    9.4 

14484 

18 

12  15  10.97 

14017 

2  22  24.2 

14.718 

19 

10  48  52.52 

14988 

9  12  39.5 

14413 

19 

12  16  59.07 

14014 

2  37    6.7 

14.700 

30 

10  50  46.33 

14949 

8  58    7.9 

14440 

20 

12  18  47.15 

14013 

2  51  48.2 

14.683 

21 

10  52  39.91 

1.8913 

8  43  34.7 

14467 

21 

12  20  35.21 

14010 

3    6  28.6 

14.664 

22 

10  54  33.27 

14876 

8  29    0.0 

14.690 

22 

12  22  23.27 

14009 

3  21     7.9 

14.645 

23 

10  56  26.42 

1*8843 

N.  8  14  23.9 

14418 

23 

12  24  11.32 

14006 

S.  3  35  46.0 

14434 

WEDI 

YESDi 

LY   14. 

FB 

IDAY 

16. 

0 

10  58  19.37 

1.8807 

N.  7  59  46.4 

14486 

0 

12  25  59.37 

1.8008 

S.  3  50  22.8 

14.003 

1 

11     0  12.11 

14773 

7  45    7.6 

14468 

1 

12  27  47.43 

1.8010 

4    4  58.3 

14.680 

2 

11     2    4.64 

14737 

7  30  27.5 

14479 

2 

12  29  35.50 

14013 

4  19  32.4 

14.556 

3 

11     3  56.96 

14708 

7  15  46.1 

14.700 

3 

12  31  23.58 

1.8016 

4  34    5.0 

14.031 

4 

11     5  49.08 

14671 

7     I    3.5 

14.718 

4 

12  33  11.68 

1.8018 

4  48  36.1 

14406 

5 

11     7  41.01 

14640 

6  46  19.9 

14.780 

5 

12  34  59.80 

14033 

5    3    5.6 

1447 

6 

11     9  32.75 

14610 

6  31  35.3 

14.763 

6 

12  36  47.94 

1.8036 

5  17  33.5 

14.453 

7 

11   11  24.32 

14681 

6  16  49.7 

14.768 

7 

12  38  36.11 

14031 

5  31  59.8 

14435 

8 

11  13  15.72 

14653 

6    2    3.2 

14.782 

8 

.  12  40  24.31 

14087 

5  46  24.5 

14498 

9 

11  15    6.95 

14638 

5  47  15.9 

14.794 

9 

12  42  12.55 

1.8044 

6    0  47.5 

14469 

10 

11   16  58.01 

14494 

5  32  27.9 

14406 

10 

12  44    0.84 

14063 

6  15    8.8 

14440 

11 

11  18  48.89 

14467 

5  17  39.2 

14417 

11 

12  45  49.18 

14061 

6  29  28.3 

14409 

12 

11  20  39.61 

14441 

5    2  49.9 

144*7 

12 

12  47  37.57 

1.8069 

6  43  45.9 

14.377 

13 

11  22  30.18 

14417 

4  48    0.0 

14437 

13 

12  49  26.01 

14077 

6  58     1.5 

14.343 

14 

11  24  20.61 

14898 

4  33    9.5 

14447 

14 

12  51  14.50 

14087 

7  12  15.1 

14.310 

15 

11  26  10.90 

14870 

4  18  18.4 

14468 

15 

12  53     3.05 

14097 

7  26  26.7 

14.176 

16 

11  28     1.05 

14348 

4    3  26.8 

14.863 

16 

12  54  51.67 

14108 

7  40  36.2 

14.141 

17 

11  29  51.07 

14837 

3  48  34.8 

14468 

17 

12  56  40.35 

14119 

7  54  43.6 

14.105 

18 

11  31  40.97 

14807 

3  33  42.6 

14473 

18 

12  58  29.11 

14181 

8    8  48.8 

14.068 

19 

11  33  30.75 

14386 

3  18  50.1 

14477 

19 

13     0  17.93 

14144 

8  22  51.8 

14.031 

20 

11  35  20.40 

14365 

3    3  57.4 

14479 

20 

13    2    6.83 

14158 

8  36  52.5 

13.993 

21 

11  37    9.93 

14346 

2  49    4.6 

14.883 

21 

13    3  55.82 

14173 

8  50  50.9 

18.954 

22 

11  38  59.33 

14336 

2  34  11.7 

14483 

22 

13    5  44.90 

14187 

9    4  47.0 

13416 

23 

11  40  48  62 

14308 

2  19  18.8 

1448* 

23 

13     7  34.07 

14308 

9  18  40.7 

18474 

24 

11  42  37.81 

14191 

N.  2    4  25.9 

14480 

24 

13    9  23.34 

14330 

S.  9  32  31.8 

13433 
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IX. 


GREENWICH  MEAN  TIME. 

i 

THE  MOON'S  EIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Amotion. 

DUL 
forlm. 

»— 

DHL 
forlm. 

Hoar. 

Right  AtoomVm 

DUL 
forlm. 

- — 

dm. 

forlm. 

SATUBDAY   17. 

MONDAY 

19. 

h.   m.   ■. 

s. 

O         f         0 

n 

h.   m.    s. 

8. 

O        f        v 

• 

0 

13    9  23.34 

14330 

S.  9  32  31.8 

13433 

0 

14  39  41.45 

14683 

S.19  32  25.3 

10449 

1 

13  11  12.71 

14)387 

9  46  20.4 

18.790 

1 

14  41  39.05 

14619 

19  43  13.3 

10.763 

9 

13  13    2.18 

1.8964 

10    0    6.5 

18.746 

2 

14  43  36.88 

14668 

19  53  56.3 

10474 

3 

13  14  51.75 

1.8371 

10  13  49.9 

18.701 

3 

14  45  34.95 

14699 

20     4  34.9 

10J80 

4 

13  16  41.43 

1.8989 

10  27  30.6 

19,666 

4 

14  47  33.27 

14740 

20  15     7.1 

iojos; 

5 

13  18  31.22 

1.8307 

10  41     8.6 

13.610 

5 

14  49  31.83 

14778 

20  35  34.8 

10417  | 

6 

13  20  21.12 

140*7 

10  54  43.8 

13403 

6 

14  51  30.61 

14817 

20  35  57.2 

104V 

7 

13  22  11.14 

14847 

11    8  16.1 

18.514 

7 

14  53  29.63 

14866 

20  46  14.4 

10442  , 

8 

13  24     1.28 

1.8967 

11  21  45.5 

13.467 

8 

14  55  28.89 

14898 

20  56  26.3 

10.164 

9 

13  25  51.54 

14887 

11  35  12.0 

13.417 

9 

14  57  28.38 

1.9936 

21     6  32.9 

10461  , 

10 

13  27  41.93 

14409 

11  48  35.5 

13467 

10 

14  59  28.11 

14076 

21   16  34.0 

9473  , 

11 

13  29  32.45 

14431 

12     1  56.0 

18416 

11 

15     1  28.08 

34016 

21  26  29.7 

9482  , 

13 

13  31  23.10 

14408 

12  15  13.4 

18.364 

12 

15    3  28.29 

34066 

21  36  19.9 

9.769 

13 

13  33  13.89 

1.8477 

12  28  27.7 

13.313 

13 

15    5  28.75 

34097 

21  46     4.4 

9.896  i 

14 

13  35    4.82 

14801 

12  41  38.9 

13.168 

14 

15    7  29.45 

24188 

21  55  43.4 

9401  1 

15 

13  36  55.90 

14898 

12  54  46.8 

18.104 

15 

15    9  30.40 

34179 

22     5  16.8 

9J0S  ' 

16 

13  38  47.13 

14689 

13    7  51.4 

18449 

16 

15  11  31.60 

34919 

22  14  44.4 

9412 

17 

13  40  38.52 

14578 

13  20  52.7 

13493 

17 

15  13  33.04 

34369 

22  24     6.2 

9418 

18 

13  42  30.07 

14806 

13  33  50.6 

13487 

18 

15  15  34.71 

34399 

22  33  22.3 

9.2V  , 

19 

13  44  21.78 

14681 

13  46  45.1 

19479 

19 

15  17  36.63 

24049 

22  42  32.6 

9.1B 

20 

13  46  13.64 

14867 

13  59  36.1 

19491 

20 

15  19  38.81 

94864 

22  51  37.0 

94M  I 

21 

13  48    5.66 

14686 

14  12  23.6 

19.769 

21 

15  21  41.24 

24436 

23    0  35.3 

84« 

22 

13  49  57.84 

14711 

14  25    7.5 

19.701 

22 

15  23  43.91 

94466 

23    9  27.6 

84*3  1 

23. 

13  51  50.19 
SU] 

14789 

NDAY 

S.14  37  47.7 
18. 

19489 

23 

15  25  46.83 
TUI 

34807 

2SDAJ 

S.23  18  13.9 
r   20. 

8.729  j 

0 

13  53  42.73 

1.876? 

S.14  50  24.2 

13478 

0 

15  27  49.99 

3.0848 

S.23  26  54.1 

8419  I 

1 

13  55  35.42 

1.8797 

15    2  57.1 

19.517 

1 

15  29  53.40 

34889 

23  35  28.1 

8416  | 

2 

13  57  28.29 

1.8628 

15  15  26.2 

13.469 

2 

15  31  57.06 

34630 

23  43  55.9 

8.419  I 

3 

13  59  21.34 

1.8869 

15  27  51.4 

12488 

3 

15  34    0.97 

34673 

23  52  17.5 

8406  ' 

4 

14     1  14.58 

14890 

15  40  12.7 

19.399 

4 

15  36    5.13 

34718 

24    0  32.7 

8401  1 

5 

14    3    8.01 

149-21 

15  52  30.1 

13.967 

5 

15  38    9.53 

34764 

24    8  41.6 

8496  j 

6 

14    5     1.63 

14959 

16    4  43.6 

19.190 

6 

15  40  14.18 

34796 

24  16  44.2 

7498  | 

7 

14    6  55.44 

14988 

16  16  52.9 

19.199 

7 

15  42  19.08 

84887 

24  24  40.2 

7480  | 

8 

14     8  49.44 

14015 

16  28  58.2 

12464 

8 

15  44  24.23 

34877 

24  32  29.7 

7.772 

9 

14  10  43.63 

1.9047 

16  40  59.4 

11.986 

9 

15  46  29.61 

34917 

24  40  12.7 

7460 

10 

14  12  38.01 

14080 

16  52  56.4 

11.913 

10 

15  48  35.23 

34967 

24  47  49.1 

7458 

11 

14  14  32.59 

1.9113 

17    4  49.1 

11.84a 

11 

15  50  41.09 

34997 

24  55  19.0 

7441 

12 

14  16  27.37 

1.9147 

17  16  37.5 

11.771 

12 

15  52  47.19 

3.1037 

25    2  42.1 

7499 

13 

14  18  22.36 

1.9182 

17  28  21.6 

11498 

13 

15  54  53.53 

3.1077 

25    9  58.5 

7-317  , 

14 

14  20  17.56 

1.9917 

17  40     1.3 

11494 

14 

15  57    0.11 

8.1117 

25  17    8.1 

7.104 

15 

14  22  12.97 

1.9969 

17  51  36.5 

11449 

15 

15  59    6.93 

3.1167 

25  24  11.0 

6491 

16 

14  24     8.59 

1.9988 

18    3     7.2 

11.474 

16 

16     1  13.99 

3.1197 

25  31     7.0 

6476 

17 

14  26    4.43 

1.9325 

18  14  33.4 

11499 

17 

16     3  21.29 

3.1937 

25  37  56.1 

6.760 

18 

14  28    0.50 

1.9889 

18  25  55.1 

11.399 

18 

16    5  28.83 

3.1377 

25  44  38.2 

6445 

19 

14  29  56.78 

1.9898 

18  37  12.1 

11.344 

19 

16    7  36.61 

3.1315 

25  51  13.5 

6429 

20 

14  31  53.28 

1.9484 

18  48  24.4 

11.166 

20 

16    9  44.61 

3.1863 

25  57  41.7 

64J3 

21 

14  33  49.99 

1.9410 

18  59  31.9 

11.086 

21 

16  11  52.83 

3.1388 

26    4    2.9 

6*294 

22 

14  35  46.92 

14607 

19  10  34.6 

11403 

22 

16  14     1.27 

3.1436 

26  10  17.0 

6-174 

23 

14  37  44.07 

1.9644 

19  21  32.4 

10*999 

23 

16  16    9.93 

2.1463 

26  16  23.8 

64M 

24 

14  39  41.45 

1.9689 

S.19  32  25.3 

10449 

24 

16  18  18.81 

2.1498 

S.26  22  23.5 

64J6 

X. 
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Hoar. 

Right  Amotion. 

Diff. 
forlm. 

"T'lTnafrrn 

DUL 

forlm. 

Boar. 

Bight  AflMDslon. 

Diff. 
forlm. 

Declination. 

DUL 
forlm. 

WED* 

JESDi 

LY  21. 

FRIDAY 

23. 

h.   m.    ■. 

■. 

O        1         » 

• 

h.    m.    a. 

i. 

O         1         H 

M 

0 

16  18  18.81 

2.1488 

S.36  S3  33.5 

6.936 

0 

18    4  48.39 

24636 

S.28  37  47.9 

0469 

1 

16  30  37.91 

2.168ft 

36  28  16.1 

6.816 

1 

18    7    4.06 

3.3688 

28  37  16.1 

0.600 

2 

16  33  37.33 

3.1073 

36  34     1.4 

6.683 

3 

18    9  19.88 

2.2689 

28  36  35.9 

0.741 

3 

16  34  46.77 

3.1606 

36  39  39.3 

6.670 

3 

18  11  35.73 

2.2648 

28  35  47.2 

0482 

4 

16  36  56.53 

2.1646 

36  45    9.8 

6445 

4 

18  13  51.60 

2.2647 

28  34  50.0 

1.024 

5 

16  39    6.51 

2.1683 

36  50  33.8 

6421 

5 

18  16    7.49 

2.2660 

28  33  44.3 

1.168 

6 

16  31  16.73 

3.1717 

36  55  48.3 

6.196 

6 

18  18  33.40 

24662 

28  32  29.9 

1411 

7 

16  33  37.13 

2.1760 

37    0  56.3 

6.071 

7 

18  30  39.32 

2.2864 

28  31     7.0 

1461 

8 

16  35  37.73 

2.1782 

37    5  56.8 

4.946 

8 

18  32  55.25 

2.9666 

28  29  35.7 

1492 

9 

16  37  48.53 

2.1814 

37  10  49.8 

4.839 

9 

18  35  11.18 

2.2666 

28  27  55.9 

1.784 

10 

16  39  59.50 

2.1846 

37  15  35.3 

4497 

10 

18  37  37.11 

3.9664 

98  96    7.6 

1.876 

11 

16  43  10.67 

2.1878 

37  30  13.3 

4469 

11 

18  39  43.03 

3.9668 

98  24  10.8 

2416 

19 

16  44  33.03 

2.1810 

37  34  43.6 

4.449 

13 

18  31  58.94 

3.3661 

28  22    5.6 

2.169 

13 

16  46  33.59 

2.1842 

37  39    6.3 

4413 

13 

18  34  14.84 

3.9648 

28  19  51.8 

2401 

14 

16  48  45.34 

2.1974 

37  33  31.3 

4.183 

14 

18  36  30.73 

3.3644 

28  17  29.5 

2.442 

15 

16  50  57.38 

2.2006 

37  37  38.4 

4463 

15 

18  38  46.58 

3.3640 

28  14  58.7 

2.684 

16 

16  53    9.40 

2.9038 

37  41  37.6 

8.931 

16 

18  41    3.41 

3.3634 

28  12  19.4 

2.724 

17 

16  55  31.68 

3.2061 

37  45  18.9 

8.788 

17 

18  43  18.31 

3.3699 

28    9  31.7 

2466 

18 

16  57  34.13 

2.2088 

37  49    3.3 

8468 

18 

18  45  33.96 

3.9693 

28    6  35.4 

8.009 

19 

16  59  46.75 

3.2117 

37  53  37.8 

8438 

19 

18  47  49.67 

3.3016 

28    3  30.5 

8.160 

SO 

17     1  59.54 

2.2144 

87  56    5.6 

8498 

30 

18  50    5.34 

3.9908 

28    0  17.2 

8.290 

SI 

17    4  13.50 

2.9171 

37  59  35.6 

8.266 

31 

18  59  90.97 

3.9699 

27  56  55.6 

8480 

33 

17    6  35.61 

2.2197 

38    3  37.5 

8.181 

33 

18  54  36.55 

3.2690 

27  53  25.6 

8470 

93 

17    8  38.87 
THU 

3.2932 
RSDA 

S.38    5  41.3 
Y  22. 

2487 

33 

18  56  59.06 
SAT 

3.2680 

URDA 

S.27  49  47.2 
Y  24. 

8.711 

0 

17  10  59.38 

24346 

S.38    8  37.1 

2463 

0 

18  59    7.51 

2.2670 

S.27  46    0.3 

8489 

1 

17  13    5.84 

24970 

38  11  34.8 

3.799 

1 

19     I  99.90 

2.2659 

27  42    5.0 

8493 

3 

17  15  19.54 

34394 

38  14    4.5 

3494 

3 

19    3  38.99 

2.9847 

27  38     1.2 

4.188 

3 

17  17  33.38 

34817 

38  16  36.1 

3468 

3 

19    5  53.47 

9.9684 

27  33  49.0 

4478 

4 

17  19  47.35 

24889 

38  18  59.5 

3433 

4 

19    8    8.63 

2.9621 

27  29  28.4 

4413 

5 

17  S3     1.45 

2.3863 

38  31  14.7 

3.185 

5 

19  10  93.79 

2.3608 

27  24  59.5 

4.662 

6 

17  34  15.69 

3.3888 

38  33  31.7 

3448 

6 

19  19  38.73 

3.3494 

27  20  22.2 

4492 

7 

17  36  30.05 

2.3403 

38  35  30.4 

1411 

7 

19  14  53.65 

2.2480 

27  15  36.5 

4429 

8 

17  38  44.53 

2.2421 

38  37  11.0 

1.776 

8 

19  17    8.49 

2.2466 

27  10  42.6 

4467 

9 

17  30  59.10 

2.2488 

38  38  53.4 

1488 

9 

19  19  93.23 

2.3448 

27    5  40.4 

6.106 

10 

17  33  13.78 

2.2466 

38  30  37.6 

1401 

10 

19  21  37.88 

3.3481 

27    0  29.9 

6.248 

11 

17  35  38.57 

2.2478 

38  31  53.5 

1464 

11 

19  23  52.42 

2.2414 

26  55  11.2 

6480 

13 

17  37  43.46 

3.9488 

38  33  11.3 

1.336 

13 

19  26    6.86 

2.2897 

26  49  44.3 

6417 

13 

17  39  58.44 

3.2604 

38  34  30.4 

1485 

13 

19  28  21.19 

2.2880 

26  44    9.2 

6468 

14 

17  43  13.51 

2.2619 

38  35  31.3 

0.846 

14 

19  30  35.42 

2.2889 

26  38  25.9 

6.790 

15 

17  44  38.66 

2.2S88 

38  36  13.8 

0405 

15 

19  32  49.53 

2.2842 

26  32  34.4 

6427 

16 

17  46  43.90 

2.2647 

38  36  57.9 

0466 

16 

19  35    3.53 

2.2898 

26  26  34.7 

6464 

17 

17  48  59.33 

2*2569 

38  37  33.6 

0435 

17 

19  37  17.41 

2.2808 

26  20  26.8 

6.199 

18 

17  51  14.65 

2.2678 

38  38    0.9 

0486 

18 

19  39  31.17 

2.2982 

26  14  10.8 

6434 

19 

17  53  30.13 

2*9684 

38  38  19.8 

0.346 

19 

19  41  44.80 

2.2362 

26    7  46.7 

6-468 

30 

17  55  45.66 

2*9688 

38  38  30.3 

0.105 

30 

19  43  58.31 

3.2242 

26     1  14.6 

6400 

31 

17  58     1.34 

2*2601 

38  38  32.4 

0.036 

31 

19  46  11.70 

2.2391 

25  54  34.6 

6.788 

33 

18    0  16.87 

2*2689 

38  38  36.0 

0.177 

33 

19  48  24.96 

9.9199 

25  47  46.6 

6467 

33 

18    3  33.55 

2*26ft 

38  38  11.3 

0417 

S3 

19  50  38.09 

2.2177 

25  40  50.6 

7400 

34 

18    4  48.39 

2*9696 

S.38  37  47.9 

0469 

34 

19  52  51.09 

2.2166 

S.25  33  46.6 

7*182  1 
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1 
GREENWICH    MEAN   TIME.                                            | 

r 
THE  MOON'S   BIGHT  ASCENSION  AND   DECLINATION.                              I 

Hoar. 

Right  Amotion. 

ma. 

fbrlm. 

mwlfaittnn 

DHL 

fbrlm. 

Boot. 

Rlgbt  Amukm. 

Difc 
Ibrlm. 

, — 

fbrlm.' 

1 

SUNDAY 

25. 

TUESDAY  27. 

i 
) 

h.     DL      8. 

8. 

O        1         N 

if 

h.    m.    t. 

t. 

O         i         M 

1 

m         1 

0 

19  52  51.09 

9.9156 

S.25  33  46.6 

7.189 

0 

21  36  20.53 

94988 

S.17  29  58.4 

M.TT9  j 

1 

19  55    3.95 

9.9189 

25  26  34.7 

7.964 

1 

21  38  26.40 

94988 

17  17    9.1 

19471    | 

2 

19  57  16.67 

2,2106 

25  19  14.9 

7.896 

2 

21  40  32.15 

94949 

17    4  13.9 

14470    ! 

3 

19  59  29.25 

2.2085 

25  11  47.2 

7.697 

3 

21  42  37.79 

94980 

16  51  12.7 

19466   1 

4 

20     1  41.69 

2.2062 

25    4  11.7 

7466 

4 

21  44  43.32 

94911 

16  38    5.7 

I3.M5    j 

5 

20    3  53.99 

2.2088 

24  56  28.5 

7.786 

5 

21  46  48.73 

94899 

16  24  52.9 

1*40    I 

6 

20    6    6.15 

2.2015 

24  48  37.5 

7.916 

6 

21  48  54.03 

94874 

16  11  34.3 

19487    j 

7 

20    8  18.15 

9.1990 

24  40  38.7 

8444 

7 

21  50  59.23 

94867 

15  58  10.0 

11,453   tl 

8 

20  10  30.01 

9.1964 

24  32  32.2 

6.172 

8 

21  53    4.33 

9.0840 

15  44  40.0 

13447   | 

9 

20  12  41.72 

9.1940 

24  24  18.0 

8400 

9 

21  55    9.33 

9.0828 

15  31    4.4 

19440  ' 

10 

20  14  53.29 

9.1914 

24  15  56.2 

8*427 

10 

21  57  14.22 

2.0807 

15  17  23.2 

13.792  , 

U 

20  17    4.69 

2.1887 

24    7  26.8 

8469 

11 

21  59  19.02 

94792 

15    3  36.5 

13493  | 

19 

20  19  15.94 

9.1883 

23  58  49.9 

8478 

12 

22     1  23.73 

9.0777 

14  49  44.4 

13-913   | 

13 

20  21  27.05 

9.183d 

23  50    5.4 

8404 

13 

22    3  28.35 

94168 

14  35  46.9 

14403  | 

14 

20  23  38.00 

9.1819 

23  41  13.4 

8499 

14 

22    5  32.89 

9.0760 

14  21  44.1 

14491   I 

15 

20  25  48.80 

9.1787 

23  32  13.9 

9463 

15 

22    7  37.35 

94787 

14    7  36.0 

14.178  1 

16 

20  27  59.44 

9.1762 

23  23    7.0 

9.177 

16 

22    9  41.73 

94794 

13  53  22.7 

14486  1 

17 

20  30    9.93 

9.1796 

23  13  52.7 

9400 

17 

22  11  46.04 

94719 

13  39    4.2 

14461   | 

18 

20  32  20.27 

9.1711 

23    4  31.0 

9.499 

18 

22  13  50.27 

94700 

13  24  40.6 

14-136  j 

19 

20  34  30.46 

9.1685 

22  55    2.0 

9448 

19 

22  15  54.44 

94690 

13  10  12.0 

14417   i 

20 

20  36  40.49 

2-1658 

22  45  25  8 

9464 

20 

22  17  58.55 

94680 

12  55  38.5 

14^09   t 

21 

20  38  50.36 

9. 1639 

22  35  42.3 

9.787 

21 

22  20    2.60 

94670 

12  40  59.9 

14484   ' 

22 

20  41     0.07 

9.1606 

22  25  51.4 

9-907 

22 

22  22    6.59 

94660 

12  26  16.4 

14.768  ' 

23 

20  43    9.63 
MO] 

9*1681 

NDAY 

S.22  15  53.5 
26. 

10-094 

23 

22  24  10.53 
WED* 

94659 

*ESDi 

S.12  11  28.2 
LY   28. 

14443 

0 

20  45  19.04 

9.1666 

S.22    5  48.5 

10.149 

0 

22  26  14.42 

94646 

S.ll  56  35.2 

14499  | 

1 

20  47  28.29 

9.1628 

21  55  36.4 

10.981 

1 

22  28  18.27 

9.0687 

11  41  37.5 

16400  1 

2 

20  49  37.38 

9.1603 

21  45  17.2 

10478 

2 

22  30  22.07 

94881 

11  26  35.2 

16477  | 

3 

20  51  46.32 

9.1478 

21  34  51.0 

10494 

3 

22  32  25.84 

94698 

11   11  28.3 

16.164  1 

4 

20  53  55.12 

9.1468 

21  24  17.9 

10.610 

4 

22  34  29.58 

94631 

10  56  16.8 

16.998  | 

5 

20  56    3.76 

9.1427 

21  13  37.8 

10.726 

5 

22  36  33.29 

94616 

10  41     0.9 

15400   j 

6 

20  58  12.25 

9.1402 

21     2  50.9 

10489 

6 

22  38  36.97 

94619 

10  25  40.7 

16473   1 

7 

21     0  20.59 

9.1377 

20  51  57.1 

10.958 

7 

22  40  40.63 

94610 

10  10  16.1 

15.446  [ 

8 

21     2  28.78 

9.1862 

20  40  56.5 

11.067 

8 

22  42  44.28 

94607 

9  54  47.2 

16417   ! 

9 

21     4  36.81 

9.1337 

20  29  49.1 

11.179 

9 

22  44  47.92 

94606 

9  39  14.0 

16466   | 

10 

21     6  44.70 

9.1308 

20  18  35.0 

11.287 

10 

22  46  51.55 

94604 

9  23  36.8 

15465 

11 

21     8  52.45 

9.1979 

20    7  14.3 

11.899 

11 

22  48  55.17 

94609 

9     7  55.6 

15.731   ' 

12 

21  11     0.05 

9.1966 

19  55  46.9 

1 1411 

12 

22  50  58.78 

9.0603 

8  52  10.4 

16.786  ! 

13 

21  13    7.51 

9.1281 

19  44  13.0 

11.690 

13 

22  53    2.40 

3.0604 

8  36  21.3 

16461   1 

14 

21  15  14.83 

2.1907 

19  32  32.5 

11.739 

14 

22  55    6.03 

9.0607 

8  20  28.1 

15416  j 

15 

21  17  22.00 

9.1183 

19  20  45.5 

11.837 

15 

22  57    9.68 

94610 

8    4  31.1 

15480  1 

16 

21  19  29.03 

9.1160 

19    8  52.1 

11.948 

16 

22  59  13.35 

94614 

7  48  30.4 

16443  | 

17 

21  21  35.93 

9.1188 

18  56  52.3 

12450 

17 

23     1  17.05 

94619 

7  32  26.1 

16.101   i 

18 

21  23  42.69 

9.1116 

18  44  46.1 

13.166 

18 

23    3  20.78 

94624 

7  16  18.4 

16.158   1 

19 

21  25  49.32 

2.1094 

18  32  33.6 

12.980 

19 

23    5  24.54 

24629 

7    0     7.3 

16.216   | 

20 

21  27  55.82 

9.1072 

18  20  14.9 

12.363 

20 

23    7  28.33 

24635 

6  43  52.6 

16.973 

21 

21  30    2.19 

9.1061 

18    7  50.0 

12.467 

21 

23     9  32.16 

94642 

6  27  34.5 

16439 

22 

21  32    8.43 

9.1029 

17  55  18.9 

12469 

22 

23  11  36.04 

94652 

6  11  13.1 

16489 

23 

21  34  14.54 

2.1008 

17  42  41.7 

12471 

23 

23  13  39.98 

94663 

5  54  48.6 

16-436 

24 

21  30  20.53 

94)988 

S.17  29  58.4 

19.779 

24 

23  15  43.98 

3.0672 

S.  5  38  20.9 ! 

16^86 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Afeeukm. 

DHL 
forlm. 

Declination. 

pur. 
forlm. 

Sour. 

Bight  Ammrion. 

Dlff. 
forlm. 

Declination. 

Dlff. 
forlm. 

THU 

RSDA 

Y  29. 

SATURDAY  31. 

h.    m.    t. 

■. 

O         1         0 

ir 

h.    m.    t. 

■. 

O         1         II 

N 

0 

23  15  43.98 

3.0073 

S.  5  38  20.9 

16.486 

0 

0  57  45.15 

34188 

N.  8    4  51.3 

17.176 

1 

23  17  48.04 

3.0663 

5  21  50.2 

16.537 

1 

0  59  58.42 

3.3388 

8  22     1.2 

17.147 

2 

23  19  52.16 

34692 

5    5  16.5 

16.587 

2 

1     2  12.01 

3.3393 

8  39    9.2 

17.117 

3 

23  21  56.34 

3.0704 

4  48  39.8 

16.686 

3 

1    4  25.92 

3.3846 

8  56  15.3 

17.086 

4 

23  24    0.61 

24)719 

4  32    0.2 

16.083 

4 

1     6  40.16 

3.3401 

9  13  19.4 

17.049 

5 

23  26    4.97 

34184 

4  15  17.9 

16.737 

5 

1    8  54.73 

3.3457 

9  30  21.2 

17411 

6 

23  28    9.42 

34749 

3  58  32.9 

16.779 

6 

1  11     9.64 

3.3514 

9  47  20.7 

16468 

7 

23  30  13.96 

34764 

3  41  45.3 

16.815 

7 

1  13  24.90 

3.3578 

10    4  17.7 

16.936 

8 

23  32  18.59 

34780 

3  24  55.3 

16464 

8 

1  15  40.52 

3.3688 

10  21  12.1 

16488 

9 

33  34  23.32 

34798 

3    8    3.1 

16.893 

9 

1  17  56.50 

3.3694 

10  38    3.8 

16488 

10 

23  36  28.16 

34816 

2  51    8.5 

16430 

10 

1  20  12.85 

3.3756 

10  54  52.7 

16.790 

11 

23  38  33.11 

34885 

2  34  11.6 

16466 

11 

1  22  29.57 

3.3818 

11  11  38.6 

16.789 

12 

23  40  38.18 

34856 

2  17  12.4 

17.003 

12 

1  24  46.67 

3.3883 

11  28  21.4 

16496 

13 

23  42  43.37 

34876 

2    0  11.0 

17487 

13 

1  27    4.15 

9-3945 

11  45    0.9 

16.680 

14 

23  44  48.69 

34898 

1  43    7.8 

17.069 

14 

1  29  22.01 

34008 

12     1  37.0 

16473 

15 

23  46  54.14 

34931 

1  26    2.8 

17.099 

15 

1  31  40.25 

34079 

12  18    9.5 

16418 

16 

23  48  59.74 

34946 

1     8  56.0 

17.139 

16 

1  33  58.88 

9-3137 

12  34  38.4 

16460 

17 

23  51     5.49 

34971 

0  51  47.4 

17.158 

17 

1  36  17.90 

34303 

12  51    3.5 

16486 

18 

23  53  11.39 

34996 

0  34  37.1 

17.188 

18 

1  38  37.32 

3*8370 

13    7  24.7 

16418 

19 

23  55  17.44 

9.103? 

0  17  25.3 

17.308 

19 

1  40  57.14 

34888 

13  23  41.8 

16.349 

20 

23  57  23.66 

3.1050 

S.  0    0  12.1 

17.380 

20 

1  43  17.38 

9-8407 

13  39  54.6 

16.177 

21 

23  59  30.04 

3.1077 

N.  0  17    2.3 

17.363 

21 

1  45  38.03 

34476 

13  56    3.0 

16.103 

22 

0     1  36.59 

3.1106 

0  34  18.1 

17.373 

22 

1  47  59.09 

34544 

14  12    6.9 

16-037 

23 

0    3  43.31 

9.1185 

N.  0  51  35.1 

17.391 

23 

1  50  20.56 

34613 

N.14  28    6.2 

16.949 

FB 

JDAY 

90. 

SUND. 

^Y,  N 

rov.  i. 

0 

1 

0    5  50.21 
0    7  57.30 

3.1166 
3.1197 

N.  1    8  53.1 
1  26  12.0 

17.808 

o 

1  52  42.44 

34683 

N.14  44    0.8| 

15471 

17433 

2 

0  10    4.58 

3.1381 

1  43  31.8 

17486 

3 

0  12  12.07 

3.1366 

2    0  52.3 

17448 

4 

0  14  19.77 

3.1801 

2  18  13.5 

17458 

5 

0  16  27.68 

3.1887 

2  35  35.2 

17467 

6 

0  18  35.81 

3.1878 

2  52  57.5 

17474 

PHASES 

OF    Tl 

[IE  MOON. 

7 

0  20  44.16 

3.1410 

3  10  20.1 

17478 

8 

0  22  52.73 

3.1447 

3  27  42.9 

17481 

9 

0  25     1.53 

3.1487 

3  45    5.8 

17483 

10 
11 
12 
13 
14 

0  27  10.57 
0  29  19.85 
0  31  29.39 
0  33  29.18 
0  35  49.22 

3.1637 
3.1668 
3.1610 
3.1659 
9.1695 

4    2  28.8 
4  19  51.7 
4  37  14.5 

4  54  37.1 

5  11  59.2 

17489 
17489 
17480 
17474 
17468 

O  Full  Moo 
d  Last  Qua 
6)  New  Moc 
3)  First  Qua 

n,     . 
rter, . 
n9     . 
irter, 

Day.    h.     m. 

3       3     8. 

.       9     17  54. 

.     17      9  38. 

.     25     14     5. 

8 

3 
5 
2 

15 
16 

0  37  59.52 
0  40  10.10 

3.1740 
3.1788 

5  29  20.7 
5  46  41.5 

17453 
17441 

17 

0  42  20.95 

3.1833 

6    4     1.6 

17437 

Day.     h. 

18 

0  44  32.08 

3.1879 

6  21  20.7 

17413 

H  Perigee, 

.     . 

.     .       4     20 

. 

19 

0  46  43.50 

3.1937 

6  38  38.9 

17.395 

H  Apogee, 

. 

.     .     20     13 

. 

20 

0  48  55.21 

3.1977 

6  55  56.1 

17.377 

21 

0  51     7.23 

34039 

7  13  12.1 

17.355 

22 

0  53  19.56 

2.3081 

7  30  26.7 

17.381 

23 

0  55  32.20 

34188 

7  47  39.8 

17405 

24 

0  57  45.15 

3.3185 

N.  8    4  51.3 

17.176 

J 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

Star's  Nftma 

PL. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

TTTh. 

of 

VI* 

of 

TXh. 

of 

Poftttfcm. 

DUL 

Ditt. 

DHL 

DHL 

O         1        M 

O        1        Jf 

O        1       N 

O         1         M 

1 

Antares 

W. 

91  48  33 

9898 

93  33  59 

9807 

95  19  49 

9900 

97    6     3 

2955 

a  Aquilae 

W. 

49    6    8 

SBOO 

50  18  37 

8880 

51  33  37 

8760 

53  48     1 

S9BS 

a  Arietis 

E. 

56  53  15 

9966 

55    8  50 

9863 

53  34    6 

9887 

51  39     1 

9389 

Jupiter 

E. 

65    4  33 

3818 

63  18  49 

9803 

61  33  54 

9988 

59  46  37 

9973 

Aldebaran 

•E. 

87  56  51 

9808 

86  13  10 

9880 

84  39    7 

9884 

83  44  40 

3880 

3 

a  Aquilae 

W. 

59  36  38 

8848 

60  49  44 

8906 

63  14    0 

8947 

63  39  14 

8309 

Fomalhaut 

W. 

39  56     0 

S81S 

31  19  56 

8100 

33  46  17 

8088 

34  14  47 

9901 

a  Arietis 

E. 

43  49  13 

9770 

41     3  39 

9968 

39  15  35 

9966 

37  38  30 

3951 

Jupiter 

E. 

50  50    3 

9908 

49     1  48 

9108 

47  13  17 

9187 

45  84  30 

3178 

Aldebaran 

E. 

73  57  33 

9988 

73  10  58 

9979 

70  34  18 

9989 

68  37  S3 

9958 

Saturn 

E. 

133    8  44 

9948 

131  31  31 

9981 

119  33  40 

9918 

117  45  39 

3388 

3 

a  Aquilo 

W. 

70  57  35 

8034 

73  37  18 

9008 

73  57  33 

9078 

75  38  30 

3089 

Fomalhaut 

W. 

43    3  13 

9689 

43  39  35 

9896 

45  17  56 

9685 

46  57  13 

3580 

Jupiter 

E. 

36  17  37 

9148 

34  37  36 

9141 

33  37  40 

9140 

30  47  43 

3141    ] 

Aldebaran 

E. 

59  39  34 

9916 

57  51  31 

9919 

56     3  S3 

9910 

54  15     9 

3908    1 

Pollux 

E. 

103  37  13 

9119 

100  46  43 

9111 

98  55  59 

9103 

97     5     3 

9096   I 

Saturn 

E. 

108  41    8 

9163 

106  51  38 

9148 

105     1  35 

9135 

103  11  39 

3137 

4 

Fomalhaut 

W. 

55  34  13 

3433 

57    7  16 

9404 

58  50  45 

9888 

60  34  37 

9878    | 

a  Pegasi 

W. 

35  33  37 

9849 

36  54    3 

9867 

38  37    4 

9801 

40     1  31 

9748    I 

Aldebaran 

E. 

45  14     0 

9919 

43  36     1 

9937 

41  38  13 

9937 

39  50  40 

9980    1 

Pollux 

E. 

87  48  13 

9070 

85  56  37 

9067 

84    4  37 

9084 

83  13  43 

9084   | 

Saturn 

E. 

93  58  31 

9100 

93    7  33 

9008 

90  16  39 

9006 

88  35  33 

9084 

5 

Fomalhaut 

W. 

69  17  56 

9888 

71     3    8 

9898 

73  48  36 

9896 

74  33  47 

9898    I 

a  Pegaai 

w. 

48    9  48 

9558 

49  49  48 

9698 

51  30  33 

9507 

53  11  36 

9491    ! 

Pollux 

E. 

79  53  56 

3084 

71     1     1 

9086 

69    9  10 

9080 

67  17  33 

9078 

Saturn 

E. 

79     9  38 

9006 

77  18  31 

9007 

75  37  17 

9000 

73  36  17 

3108 

Mars 

E. 

116  17  50 

9946 

114  30  30 

9947 

113  43  13 

2950 

110  55  59 

9983 

Venus 

E. 

119  37  49 

9495 

117  44  50 

9497 

116     1  54 

9431 

114  19    3 

9484 

6 

Fomalhaut 

W. 

83  30  36 

9S88 

85    5  33 

9841 

86  50  33 

9848 

88  35  33 

3955 

a  Pegasi 

W. 

61  41  38 

9488 

63  34  18 

9484 

65    7    4 

9481 

66  49  54 

3480 

Pollux 

E. 

58    0    8 

9008 

56    9    6 

9106 

54  18  14 

9113 

53  37  34 

9191 

Saturn 

E. 

64  33  59 

9180 

63  33  46 

9187 

60  43  44 

9146 

58  53  54 

9153 

Mars 

E. 

103     1  39 

9980 

100  15     0 

9367 

98  38  41 

9306 

96  43  33 

9309 

Venus 

E. 

105  46  31 

9461 

104    4  13 

9469 

103  S3  16 

9477 

100  40  30 

9485 

Sun 

E. 

139  58  47 

9806 

138  15    6 

9403 

136  31  36 

9411 

134  48  17 

9419 

7 

a  Arietis 

W. 

33  10  51 

9969 

33  57  47 

9988 

35  44  41 

9965 

37  31  33 

9969 

Jupiter 
Pollux 

W. 

34  19  48 

9988 

36     7  36 

9381 

37  55     8 

9931 

39  43  50 

9933 

E. 

43  17  38 

9167 

41  38  10 

9176 

39  39    7 

9188 

37  50  31 

9108 

Saturn 

E. 

49  47    8 

9908 

47  58  45 

9916 

46  10  40 

9297 

44  33  53 

9980 

Regulus 

E. 

80    5  16 

9164 

78  15  54 

9174 

76  36  48 

9185 

74  37  58 

9194 

Mars 

E. 

87  55    0 

9848 

86  10  11 

9859 

84  35  37 

9870 

83  41   19 

9381 

Venus 

E. 

93  14  48 

9588 

90  34  31 

9545 

88  54  10 

9558 

87  14  14 

9588 

Sun 

E. 

136  14  46 

9408 

134  33  45 

9477 

133  51     0 

9488 

191     9  30 

9499 

8 

a  Arietis 

W. 

46  33  43 

9804 

48    9  36 

9818 

49  55  16 

9333 

51  40  43 

9333 

Jupiter 

w. 

38  39  47 

9964 

40  36  40 

9373 

43  13  31 

9381 

43  59  48 

9991 

Regulus 

E. 

65  37  53 

9358 

63  50  44 

9366 

63    3  54 

9978 

60  17  33 

9991 

Mars 

E. 

74     3  56 

9441 

73  31   19 

9453 

70  39    0 

9486 

68  56  59 

9479 

Venus 

E. 

78  58  45 

9681 

77  30  33 

9644 

75  43  37 

9657 

74     5    0 

9871 

XIV. 
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GREENWICH  MEAN  TIME. 

. 

LUNAR  DISTANCES 

. 

2s 

Star's  Name 
and 

Midnight. 

P.L. 
of 

XV*. 

P.L. 
of 

XVHIh. 

P.L. 
of 

XXP*- 

P.L. 
of 

Position. 

Ditt 

DHL 

DifiL 

Diff. 

O         1        II 

O        J        » 

O         1        N 

O         1        II 

1 

Antares 

W. 

98  52  39 

3900 

100  39  37 

3345 

102  26  57 

3381 

104  14  38 

9917 

a  Aquila? 

W. 

54    5    4 

1*607 

55  23  31 

8534 

56  43  18 

8467 

58    4  19 

8407 

a  Arietis 

E. 

49  53  37 

3812 

48    7  55 

3800 

46  21  56 

3389 

44  35  41 

9980 

Jupiter 

E. 

57  59  58 

3960 

56  12  59 

3346 

54  25  40 

3383 

52  38     1 

9330 

Aldebaran 

E. 

80  59  53 

3885 

79  14  45 

3831 

77  29  16 

3808 

75  43  28 

3396 

2 

a  Aquila 

W. 

65    5  21 

8159 

66  32  19 

8133 

68    0    2 

8086 

69  28  29 

8054 

Fomalhaut 

W. 

35  45  11 

3900 

37  17  18 

9888 

38  50  56 

3775 

40  25  56 

3719 

a  Arietis 

E. 

35  41   19 

3347 

33  54    2 

3345 

32    6  42 

9347 

30  19  25 

3350 

Jupiter 

E. 

43  35  29 

3189 

41  46  15 

3161 

39  56  49 

3154 

38     7  12 

3149 

Aldebaran 

E. 

66  50  13 

3948 

65    2  50 

9385 

63  15  14 

3399 

61  27  29 

9293 

Saturn 

E. 

115  57  19 

3192 

114     8  40 

9183 

112  19  45 

3171 

110  30  34 

3161 

3 

a  Aquile 

W. 

76  59  33 

9983 

78  31  11 

9916 

80     3  10 

3901 

81  35  28 

3886 

FomaJhaut 

W. 

48  37  16 

3517 

50  18    5 

9489 

51  59  33 

3464 

53  41  37 

9443 

Jupiter 

E. 

28  57  45 

3144 

27    7  53 

3149 

25  18     9 

3159 

23  28  38 

3169 

Aldebaran 

E. 

52  26  53 

3306 

50  38  35 

3907 

48  50  18 

3310 

47    2    6 

9314 

Pollux 

E. 

95  13  57 

3090 

93  22  42 

3086 

91  31  19 

3080 

89  39  49 

9076 

Saturn 

E. 

101  21  11 

3130 

99  30  43 

3116 

97  40    7 

3110 

95  49  23 

9105 

4 

Fomalhaut 

W. 

62  18  48 

2863 

64    3  16 

3853 

65  47  58 

2845 

67  32  52 

3888 

a  Pegasi 
Aldebaran 

W. 

41  37  14 

3698 

43  14    3 

3651 

44  51  49 

3613 

46  30  27 

3581 

E. 

38    3  27 

3364 

36  16  35 

3363 

34  30  11 

2303 

32  44  20 

3888 

Pollux 

E. 

80  20  48 

3063 

78  28  50 

3061 

76  36  51 

306*2 

74  44  53 

9069 

Saturn 

E. 

86  34  14 

3093 

84  43    2 

3093 

82  51  50 

309*2 

81     0  38 

9098 

5 

Fomalhaut 

W. 

76  19     9 

3835 

78    4  32 

38*26 

79  49  54 

2838 

81  35  12 

3881 

a  Pegasi 

W. 

54  52  52 

3475 

56  34  41 

3462 

58  16  47 

3453 

59  59     7 

3445 

Pollux 

E. 

65  25  42 

3077 

63  34    7 

3061 

61  42  38 

3086 

59  51   18 

9098 

Saturn 

E. 

71  45  23 

3107 

69  54  35 

3113 

68     3  54 

3118 

66  13  22 

3134 

Mars 

E. 

109     8  51 

3358 

107  21  49 

3362 

105  34  54 

2968 

103  48    7 

3974 

Venus 

E. 

112  36  17 

3488 

110  53  37 

3443 

109  11     4 

3448 

107  28  38 

9455 

6 

Fomalhaut 

W. 

90  20    3 

3868 

92     4  31 

3373 

93  48  46 

9883 

95  32  47 

9893 

a  Pegasi 

W. 

68  32  46 

3481 

70  15  37 

3483 

71  58  26 

3485 

73  41  11 

9488 

Pollux 

E. 

50  37    7 

3199 

48  46  52 

3187 

46  56  49 

3147 

45    7     1 

9157 

Saturn 

E. 

57    3  16 

3163 

55  13  52 

3173 

53  24  42 

3183 

51  35  47 

9193 

Mars 

E. 

94  56  36 

3311 

93  10  52 

3319 

91  25  20 

3839 

89  40    3 

9839 

Venus 

E. 

98  58  56 

3498 

97  17  33 

3508 

95  36  24 

3518 

93  55  29 

9638 

Sun 

E. 

133     5     9 

3437 

131  22  13 

3486 

129  39  30 

3446 

127  57     1 

2456 

7 

a  Arietis 

W. 

39  18  16 

3374 

41     4  53 

3381 

42  51  21 

3388 

44  37  38 

9396 

Jupiter 

W. 

31  30  28 

3387 

33  18     1 

3943 

35     5  26 

3348 

36  52  42 

9966 

Pollux 

E. 

36     1  51 

3313 

34  13  39 

3333 

32  25  44 

3385 

30  38    8 

3347 

Saturn 

E. 

42  35  22 

3353 

40  48  12 

3366 

39     1  22 

3381 

37  14  54 

3396 

Regains 

E. 

72  49  22 

3306 

71     1     4 

3318 

69  13     3 

3339 

67  25  19 

3341 

Mars 

E. 

80  57  17 

3892 

79  13  31 

3404 

77  30    2 

3416 

75  46  50 

3439 

Venus 

E. 

85  34  35 

3580 

83  55  12 

3593 

82  16    6 

3604 

80  37  17 

9617 

Sun 

E. 

119  28  16 

3511 

117  47  18 

9533 

116    6  37 

3585 

114  26  13 

9548 

8 

a  Arietis 

W 

53  25  53 

3844 

55  10  49 

3355 

56  55  29 

3866 

58  39  53 

9877 

Jupiter 

W. 

45  46     0 

3803 

47  31  57 

3318 

49  17  38 

3338. 

51     3    4 

9884 

Regulus 

E. 

58  31     9 

3803 

56  45  14 

3816 

54  59  38 

3399 

53  14  21 

9849 

Mars 

E. 

67  15  16 

3493 

65  33  52 

3505 

63  52  46 

3519 

62  11  59 

9588 

Venus 

E. 

72  27  41 

3684 

70  50  40 

3698 

69  13  58 

3713 

67  37  35 

9737 

23 


1T8 


OCTOBER,    1857. 


XV. 


GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

Bter'i  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

TTTa. 

of 

VI*. 

of 

DO*- 

of 

Position. 

DHL 

Diff. 

DHL 

Diff. 

O        1        II 

o        /       II 

o      i      it 

O         I        If 

8 

Sun 

E. 

112  46    7 

3961 

111     6  19 

3674 

109  26  49 

S688 

107  47  37 

9801 

9 

a  Arietis 

W. 

60  24     1 

9389 

62     7  52 

9401 

63  51  26 

3419 

65  34  44 

3434 

Jupiter 

W. 

52  48  14 

3345 

54  33     8 

9357 

56  17  45 

3368 

58    2    5 

9880 

Aldebaran 

W. 

30  34     4 

9831 

32  12  17 

9618 

33  50  48 

3608 

35  29  32 

9603 

Regulus 

E. 

51  29  23 

3356 

49  44  43 

3368 

48    0  23 

9883 

46  16  22 

9896 

Mars 

E. 

60  31  31 

3645 

58  51  21 

3559 

57  11  29 

3673 

55  31  56 

9686 

Venus 

E. 

66     1  31 

9741 

64  25  45 

3755 

62  50  18 

3769 

61  15  10 

3784 

Sun 

E. 

99  36  17 

3670 

97  58  57 

3684 

96  21  56 

9698 

94  45  13 

3713 

10 

a  Arietis 

W. 

74     6  54 

3485 

75  48  29 

3497 

77  29  47 

3610 

79  10  47 

9639 

Jupiter 

W. 

66  39  28 

9440 

68  22    6 

3454 

70    4  27 

9464 

71  46  31 

3476 

Aldebaran 

W. 

43  44  10 

9603 

45  23     1 

36  J7 

47     1  46 

3613 

48  40  24 

3618 

Regulus 

E. 

37  41     0 

9461 

35  58  52 

3476 

34  17     3 

3488 

32  35  33 

3608 

Mars 

E. 

47  18  50 

9653 

45  41     7 

3666 

44     3  42 

3680 

42  26  35 

3693 

Venus 

E. 

53  24     7 

9854 

51  50  49 

3869 

50  17  50 

3883 

48  45    8 

3896 

Sun 

E. 

86  46  19 

3783 

85  11  27 

9795 

83  36  53 

3809 

82    2  37 

9833 

11 

a  Arietis 

W. 

87  31  39 

9683 

89  10  59 

9694 

90  50    2 

3606 

92  28  50 

3817 

Jupiter 

W. 

80  12  42 

3535 

81  53     7 

9546 

83  33  16 

3557 

85  13  10 

3689 

Aldebaran 

w. 

56  51  23 

3664 

58  29     5 

9663 

60    6  35 

3671 

61  43  54 

3880 

Mars 

E. 

34  25  18 

3757 

32  49  54 

3769 

31   14  46 

3783 

29  39  55 

3794 

Venus 

E. 

41     6     2 

3963 

39  35     3 

3976 

38    4  20 

3989 

36  33  54 

8003 

Sun 

E. 

74  15  38 

3889 

72  43     5 

3903 

71  10  49 

3916 

69  38  49 

39*7 

12 

Jupiter 

W. 

93  28  45 

3635 

95    7     6 

3685 

96  45  13 

3646 

98  23     6 

9665 

Aldebaran 

w. 

69  47  30 

3735 

71  23  36 

3735 

72  59  30 

3744 

74  35  13 

3763 

Pollux 

w. 

25  58    9 

3666 

27  35  48 

3664 

29  13  16 

3874 

30  50  31 

3884 

Venus 

E. 

29     5  44 

8065 

27  36  52 

8078 

26     8  15 

8089 

24  39  52 

3101 

Sun 

E. 

62    2  47 

3969 

60  32  20 

3001 

59    2     8 

8018 

57  32  11 

8036 

13 

Jupiter 

W. 

106  29    6 

3706 

108    5  38 

3716 

109  41  56 

9736 

HI  18    2 

9736 

Aldebaran 

W. 

82  30  39 

3798 

84     5     9 

3808 

85  39  27 

3817 

87  13  33 

3836 

Pollux 

W. 

38  53  32 

3733 

40  29  30 

3741 

42     5  16 

3760 

43  40  50 

3768 

Saturn 

W. 

32  26  46 

3788 

34     1  30 

3794 

35  36    6 

3801 

37  10  13 

9807 

Sun 

E. 

50     5  57 

8080 

48  37  23 

8091 

47    9    2 

8101 

45  40  54 

8119 

14 

Aldebaran 

W. 

95     1     7 

3879 

96  34     3 

9879 

98    6  49 

3889 

99  39  22 

9898 

Pollux 

W. 

51  35  48 

3801 

53  10  14 

9810 

54  44  29 

9818 

56  18  33 

9836 

Saturn 

W. 

45     0  41 

9843 

46  34  15 

9848 

48    7  41 

9856 

49  40  56 

9863 

Sun 

E. 

38  23  21 

8163 

36  56  27 

8173 

35  29  46 

8188 

34     3  16 

3193 

30 

Sun 

W. 

28  42  45 

8473 

30    3  39 

8474 

31  24  32 

8476 

32  45  24 

8476 

a  Aquile 

E. 

70  11  17 

4009 

68  59  46 

4039 

67  48  35 

4060 

66  37  45 

4074 

Fomalhaut 

E. 

94  21     6 

8317 

92  57  14 

8818 

91  33  23 

8318 

90    9  32 

8319 

a  Pegasi 

E. 

116     1  23 

8404 

114  39  11 

8399 

113  16  53 

8398 

111  54  29 

8387 

21 

Sun 

W. 

39  29  38 

3476 

40  50  29 

8475 

42  11  21 

8475 

43  32  13 

8473 

a  Aquile 

E. 

60  49  50 

4917 

59  41  40 

4353 

58  34     3 

4989 

57  27     0 

4339 

Fomalhaut 

E. 

83  10  48 

8838 

81  47    9 

3839 

80  23  31 

8383 

78  59  56 

3383 

a  Pegasi 

E. 

105     1     8 

8866 

103  38  13 

8364 

102  15  15 

8869 

100  52  12 

8855 

22 

Sun 

W. 

50  17     7 

8463 

51  38  14 

8469 

52  59  25 

8484 

54  20  41 

8449 

a  Aquile 

E. 

52     1  48 

4680 

50  59    6 

4640 

49  57  16 

4710 

48  56  25 

4780 

Fomalhaut 

E. 

72    2  27 

8343 

70  39    4 

8344 

69  15  43 

8345 

67  52  24 

8847   1 

XVI. 


OCTOBER,    1857. 


1T9 


GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

Start  Nan 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVb. 

of 

XVIIIb. 

of 

XXD*> 

of 

Position. 

Dtfl. 

Difl. 

DHL 

Diff. 

O        1        II 

O       1       u 

O         1        II 

o      /      n 

8 

Sum 

E. 

106    8  44 

9615 

104  30     9 

3639 

102  51  53 

3643 

101  13  56 

9656 

9 

a  Arietis 

W. 

67  17  44 

9436 

69    0  28 

3448 

70  42  55 

3461 

72  25     3 

3478 

Jupiter 

W. 

59  46    8 

9392 

61  29  54 

3405 

63  13  22 

3416 

64  56  34 

3439 

Aldebaran 

W. 

37    8  23 

3609 

38  47  20 

3598 

40  26  18 

3599 

42     5  15 

3600 

Regulus 

E. 

44  32  40 

3408 

42  49  16 

3439 

41     6  12 

3434 

39  23  26 

3448 

Mars 

E. 

53  52  42 

3699 

52  13  46 

9618 

50  35     9 

3636 

48  56  50 

3640 

Venus 

E. 

59  40  21 

3797 

58     5  49 

9819 

56  31  37 

9836 

54  57  42 

3840 

Sun 

E. 

93     8  49 

3736 

91  32  44 

3741 

89  56  58 

3753 

88  21  29 

9768 

10 

a  Arietis 

W. 

80  51  30 

3634 

82  31  56 

3546 

84  12     5 

3558 

85  51  58 

9589 

Jupiter 

w. 

73  28  18 

3489 

75     9  48 

3499 

76  51     3 

3511 

78  32     1 

9533 

Aldebaran 

w. 

50  18  55 

3834 

51  57  17 

3633 

53  35  29 

3689 

55  13  31 

3646 

Regulus 

E. 

30  54  24 

3515 

29  13  32 

3639 

27  32  59 

3648 

25  52  45 

3556 

Mars 

E. 

40  49  45 

3706 

39  13  13 

3719 

37  36  58 

3733 

36     1     0 

3744 

Venus 

E. 

47  12  44 

3910 

45  40  38 

3934 

44     8  49 

3937 

42  37  17 

9950 

Sum 

E. 

80  28  38 

3836 

78  54  57 

3849 

77  21  33 

3863 

75  48  27 

9876 

11 

a  Arietis 

W. 

94     7  22 

3638 

95  45  39 

3640 

97  23  40 

3652 

99     1  24 

9663 

Jupiter 

W. 

86  52  48 

3580 

88  32  11 

3692 

90  11  17 

3603 

91  50     8 

3613 

Aldebaran 

W. 

63  21     1 

3689 

64  57  56 

3698 

66  34  39 

3706 

68  11  11 

3716 

Mars 

E. 

28     5  18 

3806 

26  30  58 

3818 

24  56  54 

3830 

23  23     4 

3843 

Venus 

E. 

35     3  44 

3016 

33  33  51 

8038 

32     4  13 

8041 

30  34  51 

8053 

Sun 

E. 

68     7     5 

3940 

66  35  37 

3958 

65    4  25 

3965 

63  33  29 

3977 

12 

Jupiter 

W. 

100     0  46 

3686 

101  38  11 

3676 

103  15  23 

3687 

104  52  21 

3696 

Aldebaran 

W. 

76  10  43 

3763 

77  46     0 

3773 

79  21     5 

3761 

80  55  58 

9790 

Pollux 

W. 

32  27  33 

3688 

34     4  22 

3708 

35  40  58 

3713 

37  17  21 

3732 

Venus 

E. 

23  11  43 

3113 

21  43  49 

3134 

20  16     9 

3135 

18  48  42 

8146 

Sun 

E. 

56     2  29 

8036 

54  33     1 

8047 

53     3  46 

3058 

51  34  45 

8069 

13 

Jupiter 

W. 

112  53  56 

3745 

114  29  37 

9764 

116     5     5 

3761 

117  40  20 

3774 

Aldebaran 

W. 

88  47  28 

3885 

90  21   10 

9844 

91  54  41 

3853 

93  28     0 

3863 

Pollux 

W. 

45  16  13 

3767 

46  51  24 

9776 

48  26  23 

3785 

50     1  11 

3798 

Saturn 

W. 

38  44  52 

3814 

40  19     2 

9830 

41  53     4 

3837 

43  26  57 

3838 

Sum 

E. 

44  12  59 

3133 

42  45  16 

8188 

41  17  46 

8143 

39  50  27 

8153 

14 

Aldebaran 

W. 

101   11  44 

3907 

102  43  54 

3915 

104  15  54 

3934 

105  47  42 

9935 

Pollux 

W. 

57  52  27 

3835 

59  26  10 

3844 

60  59  44 

3849 

62  33     9 

9856 

Saturn 

W. 

51   14     3 

3869 

52  47     2 

3876 

54  19  51 

3884 

55  52  30 

9892 

Sum 

E. 

32  36  57 

8308 

31  10  51 

8318 

29  44  57 

8331 

28  19  13 

8930 

30 

Sun 

W. 

34    6  16 

8477 

35  27     6 

8476 

36  47  57 

8477 

38     8  47 

8476 

a  Aquilee 

E. 

65  27  18 

4100 

64  17  16 

4117 

63    7  40 

4156 

61  58  31 

4184 

Fomalhaut 

E. 

88  45  43 

8833 

87  21  57 

8833 

85  58  12 

8815 

84  34  29 

8896 

a  Pegasi 

E. 

110  31  58 

8884 

109     9  23 

8879 

107  46  43 

8876 

106  23  58 

8371 

21 

Sun 

W. 

44  53     8 

8471 

46  14     4 

8470 

47  35     2 

8467 

48  56     3 

8464 

a  Aquilee 

E. 

56  20  34 

4873 

55  14  47 

4418 

54     9  42 

4468 

53     5  22 

4530 

Fomalhaut 

E. 

77  36  22 

8884 

76  12  50 

8337 

74  49  21 

3338 

73  25  53 

8389 

a  Pegasi 

E. 

99  29    4 

8853 

98    5  53 

8849 

96  42  38 

8845 

95  19  19 

8841 

22 

Sun 

W. 

55  42    2 

8446 

57    3  27 

8440 

58  24  58 

8485 

59  46  3") 

8438 

a  Aquilee 

E. 

47  56  34 

4865 

46  57  51 

4951 

46    0  17 

5050 

45     3  59 

5150 

Fomalhaut 

E. 

66  29     7 

8351 

65     5  54 

8853 

63  42  43 

8356 

62  19  36 

8858 

180 


OCTOBER,    1857. 


XVII. 


GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

Jj 

Start  Name 

P.L. 

P.L. 

P.L. 

P.L. 

"i 

and 

Noon. 

of 

IIP*. 

of 

Via. 

of 

DC*- 

of 

Position. 

Diff. 

Diff. 

Hit 

Diff. 

22 

a  Pegasi 

£. 

O        /         H 

93  55  55 

8888 

O       1       u 

92  32  27 

8834 

O        1       li 

91     8  55 

3331 

O       1      u 

89  45  19 

8396 

33 

Sun 

W. 

61     8  30 

8423 

62  30  11 

3415 

63  52  10 

8408 

65  14  17 

3400 

Antares 

W. 

33  13  33 

8088 

24  41  58 

3033 

26  11  31 

8025 

27  41  13 

8018 

Fomalhaut 

£. 

60  56  32 

886* 

59  33  32 

8866 

58  10  37 

8370 

56  47  46 

8376 

a  Pegasi 

E. 

83  46  11 

8807 

81  22    8 

8804 

79  58     1 

3999 

78  33  48 

8396 

34 

Sun 

W. 

73     7  15 

8865 

73  30  23 

8346 

74  53  42 

3884 

76  17  14 

8893 

, 

Antares 

W. 

35  13     3 

9976 

36  42  46 

3967 

38  13  40 

3967 

39  44  47 

9946 

Fomalhaut 

E. 

49  55  18 

841S 

48  33  18 

3425 

47  11  30 

3438 

45  49  57 

8464 

a  Pegasi 

E. 

71  31  33 

8375 

70     6  52 

8370 

68  42    6 

3367 

67  17  16 

8964 

Jupiter 

E. 

118  53  16 

9961 

117  21     2 

3943 

115  49  S6 

3981 

114  17  56 

3890 

35 

Sun 

W. 

83  18  32 

8959 

84  43  21 

8345 

86     8  37 

8931 

87  34  10 

3316 

Antares 

W. 

47  33  50 

9887 

48  56  25 

3874 

50  29  17 

9862 

52    2  25 

9848 

Fomalhaut 

E. 

39     7  24 

8678 

37  48  $0 

8610 

36  29  56 

8653 

35  12  19 

8708 

a  Pegasi 

E. 

60  12  13 

896-2 

58  47    5 

3350 

57  21  55 

8950 

55  56  45 

3351 

a  Arietis 

E. 

100  57  40 

9918 

99  25  44 

3904 

97  53  30 

3891 

96  21     0 

9877 

Jupiter 

E. 

106  36     1 

9860 

105     2  51 

3846 

103  29  23 

3883 

101  55  38 

9890 

36 

Sun 

W. 

94  46  38 

8186 

96  13  55 

3118 

97  41  43 

8101 

99    9  52 

8083 

Antares 

W. 

59  53  44 

9773 

61  37  47 

3756 

63     3  12 

3741 

64  38  58 

3794 

a  Pegasi 

E. 

48  51  39 

8976 

47  26  58 

8385 

46     2  29 

8988 

44  38  15 

3314 

a  Arietis 

E. 

88  33  50 

9809 

86  59  35 

3786 

85  24  39 

9779 

83  49  32 

9764 

Jupiter 

E. 

94    3  14 

9744 

92  26  33 

3739 

90  50  31 

9713 

89  14    8 

9697 

37 

Sun 

W. 

106  36  12 

9989 

108     6  39 

3969 

109  37  30 

9960 

111     8  45 

3980 

Antares 

W. 

72  43  27 

9637 

74  21  32 

3618 

76     0     2 

9600 

77  38  57 

3661 

a  Arietis 

E. 

75  48  25 

9668 

74  11     2 

9651 

73  33  16 

3683 

70  55    6 

9614 

Jupiter 

E. 

81     6  34 

9610 

79  27  52 

3691 

77  48  45 

3674 

76     9  15 

9566 

Aldebaran 

E. 

106  43  42 

9714 

105     7  21 

3695 

103  30  34 

9676 

101  53  21 

3656 

38 

Sun 

W. 

118  51  26 

9899 

120  25  16 

3809 

121  59  32 

9788 

123  34  15 

9768 

Antares 

W. 

86     0    0 

9487 

87  41  32 

3467 

89  23  31 

3448 

91     5  58 

3439 

a  Arietis 

E. 

62  38     1 

9698 

60  57  22 

3504 

59  16  18 

3489 

57  34  49 

3471 

Jupiter 

E. 

67  45  19 

9468 

66     3  14 

3445 

64  20  44 

9436 

62  37  46 

3408 

Aldebaran 

E. 

93  40  39 

9669 

92     0  47 

3589 

90  20  28 

9530 

88  39  42 

9600 

39 

Sun 

W. 

131  34  29 

9669 

133  11  51 

9650 

134  49  38 

9631 

136  27  51 

9619 

a  Aquilae 

W. 

54  40  39 

8648 

55  58  27 

3571 

57  17  33 

3503 

58  37  55 

8439 

a  Arietis 

E. 

49     1  14 

9887 

47  17  20 

9871 

45  33     3 

3856 

43  48  25 

3343 

Jupiter 

E- 

53  56  27 

9318 

52  10  54 

9301 

50  24  56 

3384 

48  38  33 

3368 

Aldebaran 

E. 

80    9  14 

9408 

78  25  50 

9890 

76  42     1 

3873 

74  57  47 

3366 

30 

a  Aquilae 

W. 

65  36  16 

3178 

67     2  52 

8184 

68  30  30 

8096 

69  58  35 

8068 

Fomalhaut 

W. 

36  21     7 

9998 

37  52  50 

9856 

39  36     7 

9788 

41     0  51 

9739 

Jupiter 

E. 

39  40  47 

9194 

37  52  10 

3181 

36    3  14 

3170 

34  14     1 

3161 

Aldebaran 

E- 

66  10  41 

9979 

64  24  10 

3965 

63  37  19 

3351 

60  50    8 

3341 

Saturn 

E. 

116  28     5 

9919 

114  39  56 

3196 

113  51  S3 

3180 

111     2  25 

3165 

31 

a  Aquilae 

W. 

77  30  17 

9909 

79    2  24 

9886 

80  34  59 

9867 

82    8    0 

9849 

Fomalhaut 

W. 

49  12    9 

9603 

50  53  19 

3468 

52  35  17 

9436 

54  18    0 

3409 

Jupiter 

E. 

25    4  54 

3137 

23  14  53 

3148 

21  24  59 

9161 

19  35  17 

3170 

Aldebaran 

E. 

51  50  19 

3194 

50     1  43 

3190 

48  13     0 

3186 

46  24  12 

3184 

Saturn 

E. 

101  51  54 

9094 

100     0  45 

9081 

98     9  16 

3070 

96  17  30 

3059 

• 

XVIII. 


OCTOBER,    1857. 
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GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

8tar*i  Name 

P.  L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XV*. 

of 

xvni^- 

Of 

XXP». 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

0       1       u 

O        1        If 

O        I        ii 

O       1      « 

22 

a  Pegasi 

£. 

88  21  38 

8838 

86  57  53 

3319 

85  34    4 

8815 

84  10  10 

8311 

23 

Sun 

W. 

66  36  33 

8808 

67  58  58 

8884 

69  21  33 

8374 

70  44  19 

8866 

An  tares 

W. 

29  11     3 

8011 

30  41     2 

8008 

32  11  11 

3994 

33  41  31 

3986 

Fomalhaut 

E. 

55  25     1 

8881 

54     2  23 

8887 

52  39  52 

8395 

51  17  30 

8404 

a  Pegasi 

E. 

77    9  31 

8991 

75  45     9 

8967 

74  20  42 

8369 

72  56  10 

8978 

24 

Sun 

W. 

77  40  59 

8811 

79    4  58 

8999 

80  29  11 

8386 

81  53  39 

8978 

Antares 

W. 

41  16    7 

9985 

42  47  41 

9934 

44  19  29 

9913 

45  51  32 

3901 

Fomalhaut 

E. 

44  28  41 

8471 

43    7  44 

8491 

41  47  10 

8615 

40  27    2 

8643 

a  Pegasi 

E. 

65  52  22 

8980 

64  27  24 

8968 

63    2  23 

3355 

61  37  19 

8368 

Jupiter 

E. 

112  46     3 

9909 

111  13  55 

9697 

109  41  32 

3866 

108    8  54 

3678 

25 

Sum 

W. 

89    0    0 

8901 

90  26    8 

3166 

91  52  35 

3168 

93  19  22 

8168 

Antares 

W. 

53  35  51 

9834 

55    9  35 

9616 

56  43  39 

9604 

58  18    2 

3789 

Fomalhaut 

E. 

33  55  35 

8761 

32  39  52 

8829 

31  25  20 

8913 

30  12  12 

4019 

a  Pegasi 

E. 

54  31  36 

8963 

5?    6  30 

8966 

51  41  27 

8960 

50  16  29 

3367 

a  Arietis 

E. 

94  48  12 

966? 

93  15     5 

9848 

91  41  40 

9633 

90     7  55 

3818 

Jupiter 

E. 

100  21  36 

9806 

98  47  14 

9791 

97  12  34 

9775 

95  37  34 

9760 

26 

Sun 

W. 

100  38  22 

8086 

102     7  15 

8046 

103  36  31 

8037 

105    6  10 

8009 

Antares 

W. 

66  15    6 

9707 

67  51  36 

9690 

69  28  29 

9679 

71     5  46 

9656 

a  Pegasi 

E. 

43  14  20 

8333 

41  50  47 

3868 

40  27  42 

8865 

39     5    8 

8416 

a  Arietis 

E. 

82  14     4 

9787 

80  38  13 

9790 

79    2    0 

3708 

77  25  24 

9686 

Jupiter 

E. 

87  37  24 

9679 

86     0  16 

9663 

84  22  46 

3845 

82  44  52 

9697 

27 

Sun 

W. 

112  40  26 

9910 

114  12  32 

9690 

115  45    4 

3869 

117  18    2 

9649 

Antares 

W. 

79  18  18 

9688 

80  58    4 

9644 

82  38  16 

3635 

84  18  55 

3606 

a  Arietis 

E. 

69  16  30 

9690 

67  37  30 

9679 

65  58    6 

3681 

64  18  17 

3641 

Jupiter 

E. 

74  29  19 

9688 

72  48  58 

9619 

71     8  11 

3600 

69  26  58 

3483 

Aldebaran 

E. 

100  15  41 

9637 

98  37  36 

9617 

96  59    4 

3695 

95  20    5 

3677 

28 

Sun 

W. 

125     9  25 

9748 

126  45     1 

9796 

128  21     4 

3708 

129  57  33 

9686 

Antares 

W. 

92  48  52 

9410 

94  32  13 

9891 

96  16     1 

3871 

98     0  18 

9861 

a  Arietis 

E. 

55  52  55 

9468 

54  10  36 

9436 

52  27  52 

3419 

50  44  45 

9408 

Jupiter 

E. 

60  54  22 

3890 

59  10  33 

3371 

57  26  17 

3864 

55  41  36 

9836 

Aldebaran 

E. 

86  58  29 

9489 

85  16  50 

3463 

83  34  44 

3444 

81  52  12 

9496 

20 

Sun 

W. 

138    6  30 

9694 

139  45  33 

3877 

141  25    0 

3600 

143    4  50 

3648 

a  Aquile 

W. 

59  59  27 

3879 

61  22     7 

3396 

62  45  50 

8379 

64  10  34 

8398 

a  Arietis 

E. 

42     3  28 

93*9 

40  18  11 

3317 

38  32  36 

9806 

36  46  44 

9994 

Jupiter 

E- 

46  51  46 

9961 

45    4  35 

3937 

43  17    2 

9390 

41  29    5 

9906 

Aldebaran 

E. 

73  13     8 

9889 

71  28    6 

3893 

69  42  40 

9808 

67  56  52 

9999 

30 

a  Aquilae 

W. 

71  27  36 

3093 

72  57  20 

3993 

74  27  43 

3989 

75  58  43 

9986 

Fomalhaut 

W. 

42  36  53 

9675 

44  14     7 

9894 

45  52  29 

9660 

47  31  51 

3640 

Jupiter 

E. 

32  24  34 

9161 

30  34  52 

9144 

28  45     0 

3138 

26  54  59 

3137 

Aldebaran 

F/ 

59    2  41 

9999 

57  14  56 

9318 

55  26  56 

3910 

53  38  43 

3909 

Saturn 

E. 

109  13     4 

9149 

107  23  18 

9134 

105  33  12 

3190 

103  42  43 

9107 

31 

a  Aquiltt 

W. 

83  41  24 

9639 

85  15  10 

9619 

86  49  13 

9807 

88  23  32 

9798 

Fomalhaut 

W. 

56     1  22 

9883 

57  45  21 

9869 

59  29  55 

3338 

61  14  59 

3318 

Jupiter 

E. 

17  46    4 

9198 

15  57  34 

3348 

14  10  11 

3818 

12  24  30 

9486 

Aldebaran 

E. 

44  35  20 

3163 

42  46  27 

3185 

40  57  37 

3189 

39    8  53 

3196 

Saturn 

E. 

94  25  28 

9048 

92  33     9 

9039 

90  40  36 

3080 

88  47  49 

9098 
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NOVEMBER,    1857. 


I. 


AT  GREENWICH  APPAEENT  NOON. 


i 


Sun. 
Moo. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat. 
Sun. 
Mod. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 
Fri. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat. 
Sun. 
Mon. 

Tues. 


THE  SUN'S 


Apparent 
Bight  i 


h.     m.     s. 

14  26  33.26 
14  30  28.97 
14  34  25.49 

14  38  22.84 
14  42  21.01 
14  46  20.02 

14  50  19.88 
14  54  20.60 

14  58  22.19 

15  2  24.66 
15  6  28.00 
15  10  32.20 

15  14  37.28 
15  18  43.23 
15  22  50.04 

15  26  57.70 
15  31  6.21 
15  35  15.54 

15  39  25.68 
15  43  36.64 
15  47  48.40 

15  52  0.93 

15  56  14.23 

16  0  28.30 


16 
16 
16 


4  43.14 

8  58.69 
13  14.95 


16  17  31.92 

16  21  49.57 

16  26  7.90 

16  30  26.87 


Diftfor 
lhoor. 


9.804 
9.888 
9.872 

9.907 
9.941 
9.976 

0.012 
0.048 
0.084 

0.121 
0.157 
0.193 

0.229 
0.265 
0.300 

0.335 
0.370 
0.405 

0.439 
0.472 
0.505 

0.537 
0.569 
0.601 

0.631 
0.661 
0.691 

0.720 
0.748 
0.775 

10.802 


Apparent 
Declination. 


S.14  31  11.0 

14  50  15.6 

15  9  5.8 

15  27  41.2 

15  46  1.3 

16  4  5.8 

16  21  54.3 
16  39  26.4 

16  56  41.6 

17  13  39.7 
17  30  20.2 

17  46  42.6 

18  2  46.6 
18  18  31.6 
18  33  57.3 

18  49  3.4 

19  3  49.3 
19  18  14.6 

19  32  18.9 
19  46  2.0 

19  59  23.5 

20  12  22.9 
20  24  59.9 
20  37  14.2 

20  49  5.3 

21  0  33.0 
21  11  37.1 

21  22  17.2 
21  32  32.8 
21  42  23.9 

S.21  51  50.2 


Diftfor 
lhoor. 


47.98 
47.38 
46.77 

46.15 
45.51 
44.85 

44.17 

43.48 
42.77 

42.04 
41.30 
40.54 

89.76 
38.96 
38.15 

37.32 
86.47 
35.60 

84.72 
33.83 
32.92 

81.99 
81.05 
80.10 

29.13 
28.15 
27.15 

26.14 
25.13 
24.10 

23.06 


8eml- 


6  10.02 

6  10.26 

6  10.50 

6  10.74 

6  10.98 

6  11.22 

6  11.45 

6  11.67 

6  11.89 


6  12.11 
6  12.33 
6  12.54 


6  12.75 
6  12.96 
6  13.17 


6  13.37 
6  13.57 
6  13.77 


6  13.97 

6  14.17 

6  14.37 

6  14.56 

6  14.75 

6  14.93 


6  15.11 
6  15.29 
6  15.46 


6  15.62 

6  15.78 

6  15.94 

16  16.10 


Sidereal 


of  the 
8«ni. 


Merld- 


66.98 
67.09 
67.21 

67.33 
67.45 
67.57 

67.68 
67.80 
67.92 

68.04 
68.16 
68.27 

68.39 
68.51 
68.63 

68.75 
68.87 
68.99 

69.10 
69.21 
69.32 

69.43 
69.54 
69.65 

69.76 
69.86 
69.96 

70.06 
70.15 
70.24 

70.33 


Equation  of 

Tim*, 

to  be 

subtracted 

from 

Apparent 

Tim*. 


16  16.87 
16  17.72 
16  17.75 

16  16.96 
16  15.35 
16  12.90 

16  9.60 
16  5.45 
16  0.43 

15  54.53 

15  47.77 
15  40.15 

15  31.66 
15  22.30 
15  12.06 

15  0.98 
14  49.06 
14  36.32 

14  22.77 
14  8.41 
13  53.26 

13  37.33 
13  20.63 
13  3.17 

12  44.94 
12  26.00 
12  6.35 

11  46.00 
11  24.96 
11  3.26 

10  40.91 


Diftfor 
lhoor. 


0.052 
0.018 
0.016 

0.050 
0.085 
0.120 

0.156 
0.192 
0.228 

0.264 
0.300 
0.336 

0.872 
0.408 
0.444 

0.479 
0.514 
0.548 

0.582 
0.615 
0.648 

0.681 
0.713 
0.744 

0.775 
0.805 
0.834 

0.863 
0.891 
0.918 

0.045 


Non — Mem  Time  of  the  BemldUmeter  pawing  may  be  found  by  subtracting  Oi.18  from  the  Sidereal  Time. 
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NOVEMBER,    1857. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

1 

JT 

Equation  of 
Time, 
to  be 
added  to 
Mean 
Tim*. 

DHL  for 
lhoor. 

Sidereal 
Time. 

Apparent 
Right  Attention. 

DHL  for 
lhoor. 

Apparent 
Declination. 

Biff,  for 
lhoor. 

Sun. 
Mod. 
Tues. 

i 

2 
3 

h.     m.     a. 

14  26  35.92 
14  30  31.64 
14  34  28.17 

a. 

9.804 
9.888 
9.872 

S.14  31  24.0 

14  50  28.5 

15  9  18.5 

» 
47.98 

47.38 

46.77 

16  16.89 
16  17.73 
16  17.75 

a. 

0.052 
0.018 
0.016 

14  42  52.81 
14  46  49.37 
14  50  45.92 

Wed. 
Thur. 
Fri. 

4 
5 
6 

14  38  25.52 
14  42  23.70 
14  46  22.72 

9.907 
9.941 
9.976 

15  27  53.7 

15  46  13.6 

16  4  17.9 

46.15 
45.51 
44.85 

16  16.96 
16  15.33 
16  12.87 

0.050 
0.085 
0.120 

14  54  42.48 

14  58  39.03 

15  2  35.59 

Sat. 
Suit. 
Mod. 

7 
8 
9 

14  50  22.58 
14  54  23.30 
14  58  24.89 

10.012 
10.048 
10.084 

16  22    6.2 
16  39  38.1 
16  56  53.1 

44.17 
43.48 
42.77 

16    9.56 
16    5.40 
16    0.36 

0.156 
0.192 
0.228 

15  6  32.14 
15  10  28.70 
15  14  25.25 

10 
11 
12 

15    2  27.35 
15    6  30.68 
15  10  34.87 

10.121 
10.157 
10.193 

17  13  50.9 
17  30  31.1 
17  46  53.2 

42.04 
41.30 
40.54 

15  54.46 
15  47.69 
15  40.06 

0.264 
0.300 
0.336 

15  18  21.81 
15  22  18.37 
15  26  14.93 

Fri. 
Sat. 
Sun. 

13 
14 
15 

15  14  39.93 
15  18  45.86 
15  22  52.65 

10.229 
10.265 
10.300 

18    2  56.9 
18  18  41.6 
18  34    7.0 

39.76 
88.96 
88.15 

15  31.56 
15  22.18 
15  11.95 

0.372 
0.408 
0.444 

15  30  11.49 
15  34  8.04 
15  38    4.60 

Mod. 
Tues. 
Wed. 

16 
17 

18 

15  27    0.29 
15  31     8.77 
15  35  18.07 

10.835 
10.370 
10.405 

18  49  12.7 

19  3  58.3 
19  18  23.3 

87.82 
36.47 
85.60 

15    0.86 
14  48.94 
14  36.19 

0.479 
0.514 
0.548 

15  42  1.15 
15  45  57.71 
15  49  54.26 

Thur. 

Fri. 

Sat. 

19 
20 
21 

15  39  28.19 
15  43  39.11 
15  47  50.83 

10.439 
10.472 
10.505 

19  32  27.3 
19  46  10.0 
19  59  31.1 

84.72 
33.83 
82.92 

14  22.63 

14    8.27 
13  53.11 

0.582 
0.615 
0.648 

15  53  50.82 

15  57  47.38 

16  1  43.94 

Sun. 
Moo. 
Tues. 

22 
23 
24 

15  52    3.32 

15  56  16.58 

16  0  30.61 

10.537 
10.569 
10.601 

20  12  30.1 
20  25     6.7 
20  37  20.6 

81.99 
81.05 
80.10 

13  37.18 
13  20.48 
13    3.01 

0.681 
0.718 
0.744 

16  5  40.50 
16  9  37.06 
16  13  33.62 

Wed. 
Thur. 
Fri. 

25 
26 
27 

16    4  45.40 
16    9    0.90 
16  13  17.11 

10.631 
10.661 
10.691 

20  49  11.4 

21  0  38.8 
21  11  42.5 

29.18 
28.15 
27.15 

12  44.78 
12  25.83 
12    6.18 

0.775 
0.805 
0.834 

16  17  30.18 
16  21  26.73 
16  25  23.29 

Sat. 
Sun. 
Mod. 

28 
29 
30 

16  17  34.02 
16  21  51.62 
16  26    9.88 

10.720 
10.748 
10.775 

21  22  22.2 
21  32  37.5 
21  42  28.3 

26.14 
25.13 
24.10 

11  45.83 
11  24.79 
11     3.09 

0.863 
0.891 
0.918 

16  29  19.85 
16  33  16.41 
16  37  12.97 

Tues. 

31 

16  30  28.79 

10.802 

S.21  51  54.3 

28.08 

10  40.74 

0.945 

16  41     9.53 

i 

Ion.— The  SamldlMn 

aterJbrlfei 

in  Noon  may  bo  mmu 

nod  too  nine  as  that  for  Apparent 

Noon. 
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NOVEMBER,    1857. 


III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

I 

J 

1 

1 

1 

•■ 

Logarithm 

of  the 

Radios  Tec  tor 

of  the 

Earth. 

Dlff.for 
1  hour. 

Mean  Time 

of 
Sidereal  Oh. 

Tnu  LONGITUDE. 

Diftfor 
1  hoar. 

LATITUDE. 

1 

X 

1 

2 
3 

305 
306 
307 

219  2  58.8 

220  3    5.4 

221  3  13.9 

2  1&6 
2  23.1 
2  31.4 

150.23 
160.31 
160.89 

+<J.59 
0.68 
0.76 

9.9963942 
.9962839 
.9961753 

46.3 
45.6 
44.9 

9  15  35.92 
9  11  40.01 
9    7  44.10 

4 
5 
6 

308 
309 
310 

222  3  24.3 

223  3  36.6 

224  3  50.8 

2  41.7 

2  53.8 

3  7.9 

160.47 
160.56 
160.63 

0.80 
0.82 
0.80 

.9960683 
.9959629 
.9958591 

44.2 

43.6 
42.9 

9    3  48.19 
8  59  52.28 
8  55  56.37 

7 
8 
9 

311 
312 
313 

225  4    6.9 

226  4  25.1 

227  4  45.4 

3  23.9 

3  41.9 

4  2.0 

150.71 
150.80 
150.89 

0.76 
0.68 
0.59 

.9957570 
.9956564 
.9955571 

42.2 
41.6 
41.1 

8  52    0.46 
8  48    4.55 
8  44    8.64 

10 
11 
12 

214 
315 
316 

228  5    7.7 

229  5  31.9 

230  5  58.0 

4  24.1 

4  48.2 

5  14.2 

160.9? 
151.05 
151.18 

0.48 
0.35 
0.21 

.9954591 
.9953624 
.9952669 

40.5 
40.0 
89.6 

8  40  12.73 
8  36  16.82 
8  32  20.91 

13 
14 
15 

317 
318 
319 

231  6  26.0 

232  6  55.9 

233  7  27.5 

5  42.0 

6  11.7 
6  43.1 

151.21 
151.28 
151.35 

+0.10 

—0.02 

0.13 

.9951724 
.9950789 
.9949862 

39.1 
38.7 
38.8 

8  28  25.00 
8  24  29.09 
8  20  33.18 

16 
17 
18 

320 
321 
322 

234  8    0.7 

235  8  35.4 

236  9  11.5 

7  16.2 

7  50.7 

8  26.6 

151.42 
151.48 
151.54 

0.21 
0.26 
0.28 

.9948944 
.9948035 
.9947136 

88.0 
87.5 
37.2 

8  16  37.26 
8  12  41.35 
8    8  45.44 

• 

19 
20 
21 

323 
324 
325 

237  9  49.0 

238  10  27.8 

239  11    7.8 

9    3.9 

9  42.5 

10  22.4 

151.59 
151.94 
151.69 

0.28 
0.24 
0.18 

.9946247 
.9945369 
.9944504 

86.8 
36.3 
35.7 

8    4  49.53 
8    0  53.62 
7  56  57.70 

22 
23 
24 

326 
327 
328 

240  11  48.9 

241  12  31.2 

242  13  14.6 

11     3.3 

11  45.4 

12  28.6 

151.74 
151.79 
151.83 

—0.09 

+0.02 

0.15 

.9943653 
.9942817 
.9941996 

85.1 
84.5 
38.8 

7  53     1.79 
7  49     5.88 
7  45    9.97 

25 
26 
27 

329 
330 
331 

243  13  58.9 

244  14  44.2 

245  15  30.5 

13  12.7 

13  57.9 

14  44.0 

151.87 
151.91 
151.95 

0.28 
0.41 
0.54 

.9941193 
.9940408 
.9939644 

88.1 
82.2 
81.8 

7  41  14.06 
7  37  18.14 
7  33  22.22 

28 
29 
30 

332 
333 
334 

246  16  17.9 

247  17    6.3 

248  17  55.7 

15  31.2 

16  19.4 

17  8.6 

151.99 
152.03 
152.06 

0.66 
0.76 
0.84 

.9938903 
.9938184 
.9937490 

80.4 
29.4 
28.3 

7  29  26.31 
7  25  30.40 
7  21  34.49 

31 

335 

249  18  46.2 

17  59.0 

152.18 

+0.88 

9.9936822 

27.8 

7  17  38.58 

NoTB.^fc.  ooroepi 

mda  to  the  tnu  equinox  of 

the  date,  x't 

o  the  nuam  equii 

koxof  Jan 

.Od. 
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GREENWICH 

• 

MEAN  TIME. 

THE 

MOON'S 

# 

1 

SXMIDIAMKEER. 

HORIZONTAL  PARALLAX. 

MSRIDIAN  PASSAGE. 

1 

AGS. 

Noon. 

Midnight 

Noon. 

Dlff.  for 
lhonr. 

Midnight. 

DHL  for 
lhour. 

Dlff.  for 
lhonr. 

1 

2 
3 

id  40.9 
16  44.6 
16  43.0 

i        n 

16  43.4 
16  44.5 
16  40.2 

i       if 

61     6.8 
61  20.7 
61  14.6 

+0.98 
+0.16 
-0.65 

61    16.4 

61  20.0 
61    4.6 

ii 
+0.58 

-0.25 

1.02 

h.    m. 

11  35.9 

12  35.5 

13  39.4 

m. 
2.38 
2.57 
2.71 

d. 

14.6 
15.6 
16.6 

4 
5 
6 

16  36.3 
16  25.6 
16  12.2 

16  31.4 
16  19.1 
16    5.0 

60  50.1 
60  10.6 
59  21.6 

1.36 
1.87 
2.16 

60  31.9 
59  46.9 
58  55.2 

1.65 
2.04 
2.22 

14  45.5 

15  50.5 

16  51.2 

2.73 
2.62 
2.41 

17.6 
18.6 
19.6 

7 
8 
9 

15  57.7 
15  43.4 
15  30.0 

15  50.5 
15  36.5 
15  23.9 

58  28.4 
57  35.7 
56  46.6 

2.23 
2.13 
1.93 

58     1.7 
57  10.5 
56  24.1 

2.19 
2.04 
1.80 

17  46.3 

18  35.9 

19  21.1 

2.19 
1.98 
1.82 

20.6 
21.6 
22.6 

10 
11 
12 

15  18.2 
15    8.2 
15    0.0 

15  13.0 
15    3.9 
14  56.6 

56    3.3 
55  26.5 
54  56.5 

1.66 
1.39 
1.12 

55  44.1 
55  10.7 
54  43.8 

1.52 
1.25 
0.99 

20    3.3 

20  43.9 

21  24.0 

1.73 
1.68 
1.69 

23.6 
24.6 
25.6 

13 
14 
15 

14  53.6 
14  48.8 
14  45.6 

14  51.0 
14  47.0 
14  44.5 

54  32.8 
54  15.3 
54    3.4 

0.85 
0.61 
0.39 

54  23.3 
54    8.7 
53  59.4 

0.73 
0.50 
0.28 

22    4.9 

22  47.4 

23  32.2 

1.74 
1.82 
1.92 

26.6 
27.6 
28.6 

16 
17 
18 

14  43.8 
14  43.3 
14  44.3 

14  43.4 
14  43.6 
14  45.4 

53  56.7 
53  55.0 
53  58.8 

-0.17 

+0.04 

0.27 

53  55.2 

53  56.2 

54  2.7 

-0.07 

+0.16 

0.39 

6 

0  19.7 

1  9.7 

2.03 
2.11 

29.6 
0.8 
1.8 

19 
20 
21 

14  46.9 
14  51.3 
14  57.5 

14  48.9 

14  54.1 

15  1.5 

54    8.2 
54  24.2 
54  47.3 

0.53 
0.81 
1.11 

54  15.4 

54  34.8 

55  1.8 

0.67 
0.96 
1.28 

2     1.2 

2  53.2 

3  44.3 

2.16 
2.15 
2.09 

2.8 
3.8 

4.8 

22 
23 
24 

15    6.0 
15  16.5 
15  29.0 

15  11.0 
15  22.5 
15  36.0 

55  18.2 

55  56.9 

56  43.1 

1.45 
1.77 
2.07 

55  36.5 

56  19.1 

57  8.7 

1.61 
1.93 
2.19 

4  33.7 

5  21.1 

6  7.1 

2.02 
1.95 
1.90 

5.8 
6.8 

7.8 

25 
26 
27 

15  43.4 

15  58.7 

16  14.1 

15  51.0 

16  6.5 
16  21.4 

57  35.7 

58  32.1 

59  28.4 

2.29 
2.37 
2.27 

58  3.6 

59  0.5 
59  55.1 

2.35 
2.35 
2.14 

6  52.4 

7  38.2 

8  26.0 

1.89 
1.95 
2.06 

8.8 

9.8 

10.8 

28 
29 
30 

16  28.1 
16  39.0 
16  45.6 

16  34.0 
16  42.9 
16  46.9 

60  19.7 

61  0.1 
61  24.2 

1.93 

l.*7 

+0.61 

60  41.6 

61  14.5 
61  28.9 

1.68 

1.01 

+0.18 

9  17.3 

10  13.6 

11  15.5 

2.24 
2.45 
2.67 

11.8 
12.8 
13.8 

31 

16  46.8 

16  45.4 

61  28.5 

-0.25 

61  23.0 

-0.67 

12  21.9 

2.79 

14.8 

24 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Dift 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  Id. 

Declination. 

TMff 
for  1  m. 

SUNDAY 

l. 

TUESDAY  3. 

h.   m.    s. 

■. 

O       1        w 

w 

h.    m.    s. 

s. 

O        1        if 

* 

0 

1  52  42.44 

24683 

N.14  44    0.8 

16471 

0 

3  54  52.41 

3.7131 

N.25    7  46.4 

9.348 

1 

1  55    4.75 

34754 

14  59  50.6 

15.788 

1 

3  57  35.31 

3.7178 

25  16  55  6 

9.057 

2 

1  57  27.49 

34826 

15  15  35.3 

16.703 

2 

4    0  18.55 

3.7334 

25  25  53.2 

8463 

i 

3 

1  59  50.66 

3.8899 

15  31  14.8 

15.615 

3 

4     3    2.13 

3.7389 

25  34  39.2 

8460 

4 

2    2  14.26 

3.3973 

15  46  48  9 

16.634 

4 

4    5  46.03 

3.734-2 

25  43  13.5 

8  475 

5 

2    4  38.31 

3.4045 

16    2  17.6 

15431 

5 

4    8  30.24 

3.7398 

25  51  36.2 

8.360 

6 

2    7    2.80 

3.41 18 

16  17  40.5 

16.336 

6 

4  11   14.75 

3.7443 

25  59  47.1 

848-2 

7 

2    9  27.73 

3.4191 

16  32  57.6 

16.337 

7 

4  13  59.55 

3.7489 

26     7  46.1 

7485 

1 

8 

2  11  53.10 

3.4364 

16  48    8.9 

15.138 

8 

4  16  44.62 

2.76*4 

26  15  33.2 

7483 

9 

2  14  18.90 

3.4337 

17    3  14.2 

15.038 

9 

4  19  29.96 

3.7579 

26  23    8.1 

7479 

10 

2  16  45.15 

3.4413 

17  18  13.4 

14.934 

10 

4  22  15.57 

3.7633 

26  30  30.7 

7.374 

11 

2  19  11.85 

3.4489 

17  33    6.3 

14438 

11 

4  25     1.44 

3.7665 

26  37  41.0 

7.089 

13 

2  21  39.01 

3.4664 

17  47  52.7 

14.718 

12 

4  27  47.55 

3-7704 

26  44  39.0 

6.863 

13 

2  24     6.62 

3.4039 

18    2  32.4 

14.605 

13 

4  30  33.89 

3-7741 

26  51  24.6 

6457 

14 

2  26  34.68 

3.4714 

18  17    5.3 

14490 

14 

4  33  20.44 

3.7776 

26  57  57.8 

6450 

15 

2  29    3.19 

3.4789 

18  31  31.2 

14474 

15 

4  36    7.20 

9-7810 

27    4  18.6 

6.343 

16 

2  31  32.15 

34865 

18  45  50.1 

14.353 

16 

4  38  54.16 

3.7843 

27  10  26.9 

6483 

17 

2  34     1.57 

3.4943 

19    0     1.8 

14.133 

17 

4  41  41.31 

3.7873 

27  16  22.5 

6433 

18 

2  36  31.46 

3.5020 

19  14    6.1 

14.008 

18 

4  44  28.64 

3.7903 

27  22     5.5 

6411 

19 

2  39     1.81 

3.5096 

19  28    2.8 

13.881 

19 

4  47  16.14 

3.7939 

27  27  35.8 

6.898 

20 

2  41  32.61 

3.5171 

19  41  51.8 

13.752 

20 

4  50    3.79 

3.7953 

27  32  53.3 

6.184 

21 

2  44    3.86 

3.5246 

19  55  33.1 

13433 

21 

4  52  51.57 

8.797-2 

27  37  57.9 

4.968 

22 

2  46  35.56 

3.6343 

20    9    6.5 

13490 

22 

4  55  39.46 

3.7990 

27  42  49.5 

4.762 

23 

2  49    7.73 
MC 

3.6399 

)NDA1 

N.20  22  31.9 

r  2. 

13455 

23 

4  58  27.45 
WED 

34008 

NESD, 

N27  47  28.1 
^Y  4. 

4436 

0 

2  51  40.35 

34474 

N.20  35  49.1 

13.318 

0 

5     1  15.53 

3.8030 

N.27  51  53.7 

4419 

1 

2  54  13.42 

3.6649 

20  48  58.0 

13477 

1 

5    4     3.69 

34034 

27  56    6.4 

4.104 

2 

2  56  46.94 

3.66*4 

21     1  58.3 

13433 

2 

5    6  51.94 

34047 

28    0    6.2 

3489 

3 

2  59  20.91 

3.5699 

21  14  49.9 

13.788 

3 

5    9  40.26 

34058 

28    3  534 

3.672 

4 

3     1  55.33 

34773 

21  27  32.8 

13440 

4 

5  12  28.64 

34067 

28     7  26.8 

3.454 

5 

3     4  30.19 

346-17 

21  40    6.7 

13.490 

5 

5  15  17.06 

3.8073 

28  10  47.5 

3.335 

6 

3     7    5.49 

3.5930 

21  52  31.6 

13439 

6 

5  18    5.51 

3.8076 

28  13  55.0 

8416 

7 

3     9  41.23 

3.5993 

22    4  47.4 

13.186 

7 

5  20  53.97 

34075 

28  16  49.4 

3.798 

8 

3  12  17.41 

3.6067 

22  16  53.9 

13.039 

8 

5  23  42.41 

3.8071 

28  19  30.8 

3.662 

9 

3  14  54.03 

3.6140 

22  28  50.9 

11471 

9 

5  26  30.82 

3-8063 

28  21  59.2 

3465 

10 

3  17  31.09 

3.6211 

22  40  38.3 

11.709 

10 

5  29  19.17 

34064 

28  24  14.6 

3.148 

11 

3  20     8.57 

2428-2 

22  52  16.0 

11.647 

11 

5  32    7.47 

3.8046 

28  26  17.0 

1480 

12 

3  22  46.47 

3.6353 

23    3  43.9 

11482 

12 

5  34  55.71 

34035 

28  28    6.3 

1.713 

13 

3  25  24.79 

-3-64*2 

23  15     1.9 

11.316 

13 

5  37  43  89 

34023 

28  29  42.5 

1494 

14 

3  28     3.53 

3.6493 

23  26    9.8 

11.048 

14 

5  40  31.99 

34009 

28  31     5.6 

1.377 

15 

3  30  42.69 

34661 

23  37    7.4 

10474 

15 

5  43  20.00 

3.7993 

28  32  15.7 

1460 

16 

3  33  22.26 

346-27 

23  47  54.6 

10499 

V> 

5  46    7.90 

3-7971 

28  33  12.8 

0-843 

17 

3  36     2.22 

34691 

23  58  31.3 

104-24 

17 

5  48  55.66 

3-7946 

28  33  56.9 

0437 

18 

3  38  42.55 

3-6754 

24    8  57.5 

10.347 

18 

5  51  43.26 

3-7931 

28  34  28.0 

0.410 

19 

3  41  23.26 

3.6817 

24  19  13.0 

10-168 

19 

5  54  30.71 

3-7896 

28  34  46.1 

0.194 

20 

3  44    4.35 

34880 

24  29  17.6 

9.987 

20 

5  57  18.01 

3-7869 

28  34  51.3 

0419 

21 

3  46  45.82 

34943 

24  39  11.4 

9-805 

21 

6    0    5.14 

3.7838 

28  34  43.8 

0.381 

22 

3  49  27.66 

3*7003 

24  48  54.2 

9.631 

22 

6    2  52.07 

3-7803 

28  34  23.6 

0441 

23 

3  52     9.86 

3-7063 

24  58  25.9 

9435 

23 

6    5  38.77 

3-7764 

28  33  50.8 

0.664 

24 

3  54  52.41 

2-71-21 

N.25    7  46.4 

9-318 

24 

6    8  25.24 

3-7736 

N.28  33    5.2 

0-866 
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GREENWICH    MEAN    TIME. 


THE  MOON'S   BIGHT  ASCENSION  AND   DECLINATION. 


Hour. 


Bight 


Dlff. 
ftrlm 


forlm. 


Hoar. 


Bight  AfoeDikm. 


Ditt 
forlm. 


forlm. 


0 

1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 


THURSDAY  5. 


N.28  33 
28  32 
28  30 
28  29 
28  27 
28  26 
28  24 
28  21 
28  19 
28  16 
28  14 
28  11 
7 
4 
0 


SATURDAY  7. 


m.    0. 

s. 

8  25.24 

2.7728 

11  11.48 

9.7687 

13  57.48 

9.7047 

16  43.24 

3.7006 

19  28.74 

2.7500 

22  13.96 

2.7513 

24  58.89 

2.7408 

27  43.52 

3.7412 

30  27.83 

9.7357 

33  11.81 

2.7302 

35  55.46 

2.7247 

38  38.77 

2.7189 

41  21.73 

2.7  >S0 

44     4.33 

3.7068 

46  46.55 

2.7003 

49  28.37 

24086 

52    9.78 

24867 

54  50.78 

2.0799 

57  31.37 

2473 1 

0  11.55 

24802 

2  51.32 

24093 

5  30.66 

24>2> 

8     9.56 

34416 

10  48.01 

24369 

28 
28 
28 
27  57 
27  53 
27  48 
27  44 
27  39 
27  35 
27  30 
27  25 
N.27  19 


5.2 

6.9 

56.0 

32.6 

56.8 

8.6 

8.1 

55.4 

30.5 

53.4 

4.3 

3.2 

50.2 

25.5 

49.1 

1.0 

1.3 

50.3 

28.0 

54.5 

98 

14.0 

7.3 

49.8 


FRIDAY  6. 


N.27 
27 
27 


41 

44 

46 

49 

51 

54 

56 

59 

1 

4 

6 

9 

8  11 

8  14 


25.99 

94391 

3.50 

2.6218 

40.54 

2.6134 

17.11 

2.6054 

53.19 

2.8979 

28.78 

3.5691 

3.88 

9.5808 

38.48 

2.5725 

12.58 

2.5641 

46.18 

9.5556 

19.26 

24470 

51.82 

24384 

23.86 

2.5398 

55.39 

2.5911 

26.39 

24122 

56.86 

2.5083 

26.79 

2.4943 

56.18 

24853 

25.03 

2.4763 

53.34 

24673 

91.11 

24584 

48.35 

94495 

15.05 

24405 

41.21 

94815 

6.83 

24*35 

20 


26 


25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
N.24 


14  21.5 
8  42.6 
2  53.2 

56  53.4 
50  43.3 
44  23.0 
37  52.6 

31  12.1 
24  21.7 
17  21.7 
10  12.1 

2  53.0 
55  24.5 
47  46.7 
39  59.7 

32  3.6 
23  58.5 

15  44.6 
7  22.0 

58  50.8 
50  11.1 
41  23.0 
32  26.6 
23  22.1 
14  9.6 


0466 
1477 
1.286 
1.493 
1.700 
1.908 
9.110 
2.313 
2.517 
2.718 
2.918 
3.117 
3415 
3412 
3.707 
8499 
4.091 
4.281 


6-021 
6.205 
6483 


6.560 
6.786 
6410 
6.083 
6.253 
0431 
0489 
0.766 
0.919 
7480 
7.239 
7.397 
7.552 
7.707 
7488 
8.010 
8.158 
8.304 
8.448 
8491 
8.733 
8.872 
9.006 
9.142 
9.374 


h.  m. 
8  14 
8  16 
8  18 
8  21 
8  23 
8  26 
8  28 
8  30 
8  33 
8  35 
8  37 
8  40 
8  42 
8  44 
8  47 
8  49 
8  51 
8  53 
8  56 

8  58 

9  0 
9  3 
9  5 
9  7 


9  9 
9  11 
9  14 
9  16 
9  18 
9  20 
9  22 
9  24 
9  27 
9  29 
9  31 
9  33 
9  35 
9  37 
9  39 
9  41 
9  44 
9  46 
9  48 
9  50 
9  52 
9  54 
9  56 
9  58 
10  0 


0. 

f. 

O         1 

6.83 

24335 

N.24  14 

31.91 

24135 

24    4 

56.45 

94044 

23  55 

20.44 

2.3953 

23  45 

43.89 

94868 

23  36 

6.80 

2.8778 

23  26 

29.17 

24682 

23  16 

50.99 

24593 

23    6 

12.27 

24503 

22  55 

33.01 

24412 

22  45 

53.21 

24823 

22  35 

12.87 

2.3233 

22  24 

31  99 

24142 

22  13 

50.56 

2.3053 

22    3 

8.61 

2.3965 

21  52 

26.14 

3.3878 

21  41 

43.15 

2.2793 

21  30 

59.64 

2.3705 

21  19 

15.61 

2.2818 

21     7 

31.06 

2.3532 

20  56 

45.99 

2.3446 

20  44 

0.41 

2.3361 

20  33 

14.32 

2.2376 

20  21 

27.72 

2.2191 

N.20    9 

SUNDAY  8. 


N.19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
17 
17 
17 
17 
17 
16 
16 
16 
16 
15 
15 
15 
15 
15 

N.14 


40.61 

2.2107 

53.01 

.9.2026 

4.91 

2.1946 

16.34 

2.1863 

27.28 

2.1782 

37.72 

2.1701 

47.69 

2.1031 

57.18 

3.1542 

6.20 

2.1465 

14.76 

2.1388 

22.86 

2.1311 

30.49 

2.1234 

37.65 

2.1158 

44.37 

2.1063 

50.65 

2.1011 

56.50 

24939 

1.92 

2.0867 

6.90 

2.0794 

11.45 

2.0733 

15.58 

2.0654 

19.30 

2.0588 

22.61 

24518 

25.52 

24451 

28.02 

24383 

30.13 

2.0319 

9.6 
49.2 
21.0 
45.0 

1.5 
10.6 
12.5 

7.1 
54.6 
35.0 

8.6 
35.4 
55.7 

9.6 
17.0 
17.9 
12.5 

0.9 
43.3 
19.9 
50.8 
16.0 
35.6 
49.8 


57  58.6 

46  2.1 

34  0.5 

21  53.9 

9  42.3 

57  25.7 

45  4.3 

32  38.1 

20  7.4 

7  32.2 

54  52.7 

42  9.0 

29  21.1 

16  29.1 

3  33.0 
50  32.8. 
37  28.7 
24  20.9! 
11  9.4' 
57  54.3 
44  35.6 
31  13.5 

17  48.0: 

4  19.3 
50  47.5 


ii 

9.274 
9.405 
9.535 
9.682 
9.787 
9408 


10.149 
10.208 
10.882 
10489 


10.711 
1049-2 
10431 
11488 
11.142 
11.243 
11441 
11438 
11432 
11437 
11.721 
11418 


11403 
11.987 
12.068 
12.152 
12.386 
12.317 
12.398 
19.474 
13.549 
12433 
13493 
12.763 
13433 
13401 
13.989 
13436 
13.099 
13.161 
13.332 
13.383 
13.3%) 
13495 
13.450 
18.504 
13.658 


188 


NOVEMBER,    1857. 


VII. 


GREENWICH    MEAN    TIME. 

THE  MOON'S   BIGHT 

ASCENSION  AND   DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
farlm. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Afloenaion. 

Dift 
forlm. 

Declination. 

Diff. 
forlm. 

MONDAY  9. 

WEDNESDAY  11. 

h.    m.     ■. 

s. 

o       1       u 

u 

h.    m.    s. 

8. 

°          1        H 

a 

0 

10    0  30.13 

3.0819 

N.14  50  47.5 

13.568 

0 

11  32  10.53 

1.8214 

N.  3  21  56.5 

14.748 

1 

10    2  31.86 

2.0256 

14  37  12.6 

13.610 

1 

11  33  59.75 

1*191 

3    7  11.9 

14.748 

2 

10    4  33.20 

2419? 

14  23  34.6 

13.658 

2 

11  35  48.83 

14)171 

2  52  27.3 

14.748 

3 

10    6  34.16 

2.0129 

14     9  53.7 

13.706 

3 

11  37  37.79 

14)152 

2  37  42.7 

14.748 

4 

10    8  34.74 

2.0065 

13  56    9.9 

13.758 

4 

11  39  26.65 

14)184 

2  22  58.0 

14.741 

5 

10  10  34.94 

2.000-2 

13  42  23.3 

13.799 

5 

11  41  15.40 

1.8116 

2    8  13.4 

14.788 

6 

10  12  34.77 

1.9941 

13  28  34.0 

18*42 

6 

11  43    4.03 

1.8097 

1  53  29.2 

14.735 

7 

10  14  34.23 

1.9882 

13  14  42.1 

18.687 

7 

11  44  52.56 

1.8079 

1  38  45.2 

14.781 

8 

10  16  33.35 

1.9826 

13    0  47.6 

13.930 

8 

11  46  40.98 

1*061 

1  24     1.5 

14.726 

9 

10  18  32.14 

1.9771 

12  46  50.5 

13.972 

9 

11  48  29.29 

1*043 

1     9  18.1 

14.720 

10 

10  20  30.60 

1.9716 

12  32  50.9 

144)12 

10 

11  50  17.50 

1*027 

0  54  35.1 

14.716 

11 

10  22  28.73 

1.9661 

12  18  49.0 

14.051 

11 

11  52     5.62 

1*013 

0  39  52.4 

14.708 

12 

10  24  26.53 

1.9606 

12    4  44.8 

144)88 

12 

11  53  53  66 

1.8001 

0  25  10.2 

14-698 

13 

10  26  24.00 

1.9551 

11  50  38.5 

14.123 

13 

11  55  41.63 

1.7969 

N.  0  10  28.6 

14*89 

14 

10  28  21.14 

1.9497 

11  36  30.0 

14.160 

14 

11  57  29.53 

1.7977 

S.  0    4  12.5 

14.680 

15 

10  30  17.96 

1.9443 

11  22  19.3 

14.198 

15 

11  59  17.36 

1.7966 

0  18  53.0 

14.670 

16 

10  32  14.46 

1-9891 

11     8    6.5 

14-2-28 

16 

12     1     5.12 

1.7955 

0  33  32.9 

14.669 

17 

10  34  10.65 

1.9841 

10  53  51.9 

14.258 

17 

12    2  52.82 

1.7945 

0  48  12.1 

14.647 

18 

10  36    6.54 

L929I 

10  39  35.5 

14.288 

18 

12    4  40.46 

1.7936 

1     2  50.5 

14408 

19 

10  38    2.14 

1-9-243 

10  25  17.3 

14.318 

19 

12    6  28.06 

1.7928 

1  17  28.1 

144)20 

20 

10  39  57.46 

1.9196 

10  10  57.3 

14.347 

20 

12    8  15.61 

1.7920 

1  32    4.9 

14-608 

21 

10  41  52.49 

1.9149 

9  56  35.6 

14-875 

21 

12  10    3.12 

1.7914 

1  46  40.9 

14.592 

22 

10  43  47.25 

1-9104 

9  42  12.3 

14401 

22 

12  11  50.59 

1*7908 

2     1  15.9 

14.576 

23 

10  45  41.74 
TUI 

1.9059 

2SDA1 

N.  9  27  47.5 
r    10. 

14-426 

23 

12  13  38.02 
THU 

-1*7903 

RSDA 

S.  2  15  49.9 
Y   12. 

14.668 

0 

10  47  35.96 

1.9015 

N.  9  13  21.2 

14.450 

0 

12  15  25.43 

1.7900 

S.  2  30  22.9 

14.640 

1 

10  49  29.92 

1.8972 

8  58  53.5 

14.473 

1 

12  17  12.82 

1.7898 

2  44  54.8 

14.522 

2 

10  51  23.62 

1.8928 

8  44  24.4 

14.496 

2 

12  19    0.20 

1.7898 

2  59  25.6 

14.604 

3 

10  53  17.06 

1.8886 

8  29  54.0 

14.518 

3 

12  20  47.57 

1.7894 

3  13  55.3 

14.485 

4 

10  55  10.25 

1.8846 

8  15  22.3 

14.538 

4 

12  22  34.93 

1.7892 

3  28  23.8 

14.464 

5 

10  57    3.21 

1.8806 

8    0  49.5 

144)57 

5 

12  24  22.28 

1.7892 

3  42  51.0 

14442 

6 

10  58  55.93 

1.8767 

7  46  15.5 

14.575 

6 

12  26    9.63 

1.7893 

3  57  16.9 

14420 

7 

11     0  48.42 

1.8729 

7  31  40.5 

14.592 

7 

12  27  56.99 

1.7895 

4  11  41.4 

14.397 

8 

11     2  40.68 

1.8692 

7  17     4.5 

14.608 

8 

12  29  44.36 

1.7897 

4  26    4.5 

14*73 

9 

11     4  32.73 

1.8656 

7    2  27.6 

J4.622 

9 

12  31  31.75 

1.7899 

4  40  26.2 

144)49 

10 

11     6  24.56 

1.8620 

6  47  49.8 

14.638 

10 

12  33  19.15 

1.7901 

4  54  46.4 

14*24 

11 

11     8  16.18 

1-8686 

6  33  11.1 

14-652 

11 

12  35    6.56 

1.7904 

5    9    5.1 

14.298 

12 

11  10    7.59 

1.8552 

6  18  31.6 

14.664 

12 

12  36  53.99 

1.7906 

5  23  22.2 

14.271 

13 

11  11  58.80 

1.8618 

6    3  51.4 

14.675 

13 

12  38  41.45 

1.7914 

5  37  37.6 

14.242 

14 

11  13  49.81 

1*487 

5  49  10.6 

144165 

14 

12  40  28.95 

1.7921 

5  51  51.3 

14.214 

15 

11  15  40.64 

1.8457 

5  34  29.2 

14.696 

15 

12  42  16.50 

1.7928 

6    6     3.3 

14.185 

16 

11  17  31.29 

1*137 

5  19  47.2 

14.705 

16 

12  44    4.09 

1.7935 

6  20  13.5 

14.157 

17 

11   19  21.77 

1.8899 

5    5    4.6 

14-714 

17 

12  45  51.73 

1.7943 

6  34  22.0 

14.127 

18 

11  21  12.09 

1.8371 

4  50  21.5 

14.722 

18 

12  47  39.42 

1.7952 

6  48  28.7 

144)96 

19 

11  23    2.23 

1.6342 

4  35  38.0 

14.728 

19 

12  49  27.16 

L7982 

7    2  33.5 

144)62 

20 

11  24  52.20 

1-8315 

4  20  54.1 

14.734 

20 

12  51  14.96 

1.7972 

7  16  36.2 

144)28 

21 

11  26  42.01 

1.8288 

4    6    9.9 

14-738 

21 

12  53    2.82 

1.796-2 

7  30  36.9 

18.994 

22 

11  28  31.66 

1*363 

3  51  25.6 

14.740 

22 

12  54  50.74 

1.7993 

7  44  35.5 

13.959 

23 

11  30  21.17 

1*239 

3  36  41.1 

14.742 

23 

12  56  38.74 

14)007 

7  58  32.0 

18.924 

24 

11  32  10.53 

1*214 

N.  3  21  56.5 

14.743 

24 

12  58  26.82 

14)020 

S.  8  12  26.4 

13*88 

VIII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

Hoop. 

Right  Amadou, 

Dur. 

forlm. 

Pttlmnttftn 

Diff. 
forlm 

Hour. 

Right  Amnskm. 

Diff. 
forlm. 

DeeHnrton. 

Diff. 
forlm. 

FB 

IDAY 

13. 

SUNDAY 

15. 

h.    m.    s. 

S. 

O        1         1 

« 

h.    m.    s. 

s. 

O         1         II 

« 

0 

12  58  26.82 

1.9090 

S.  8  12.26.4 

18488 

0 

14  27  34.30 

14317 

S.18  22  37.6 

11.339 

1 

13    0  14.98 

1.8034 

8  26  18.6 

18459 

1 

14  29  30.32 

1.9358 

18  33  48.6 

11.146 

2 

13    2     3.23 

1.8049 

8  40    8.6 

18415 

2 

14  31  26.56 

14393 

18  44  55.0 

11.068 

3 

13     3  51.57 

1.8004 

8  53  56.4 

18.777 

3 

14  33  23.04 

14489 

18  55  56.7 

10488 

4 

13    5  40.00 

1.8070 

9    7  41.9 

13.736 

4 

14  35  19.75 

1.9471 

19    6  53.6 

10408 

5 

13    7  28.52 

1.8096 

9  21  25.0 

13497 

5 

14  37  16.69 

1.9509 

19  17  45.7 

10498 

6 

13    9  17.14 

14113 

9  35    5.6 

18.656 

6 

14  39  13.86 

1.9548 

19  28  33.0 

10.748 

7 

13  11     5.86 

14199 

9  48  43.8 

18.616 

7 

14  41  11.27 

1.9588 

19  39  15.5 

10.667 

8 

13  12  54.69 

14147 

10    2  19.5 

13.674 

8 

14  43    8.92 

14628 

19  49  53.1 

10.566 

9 

13  14  43.63 

14166 

10  15  52.7 

13.63-2 

9 

14  45    6.81 

1.9668 

20    0  25.8 

10.505 

10 

13  16  32.68 

14184 

10  29  23.3 

13488 

10 

14  47    4.94 

1.9709 

20  10  53  6 

10491 

11 

13  18  21.84 

14404 

10  42  51.3 

18441 

11 

14  49    3.32 

1.9759 

20  21  16.3 

10.336 

12 

13  20  11.13 

14196 

10  56  16.6 

13497 

12 

14  51     1.95 

1.9799 

20  31  33.9 

10.950 

13 

13  22    0.55 

14347 

11     9  39  0 

13450 

13 

14  53    0.83 

1.9636 

20  41  46.3 

10.169 

14 

13  23  50.10 

14269 

11  22  58.6 

13.305 

14 

14  54  59  96 

1-9877 

20  51  53.4 

10476 

15 

13  25  39.78 

14991 

11  36  15.5 

18.358 

15 

14  56  59.35 

1*9990 

21     1  55.3 

9488 

16 

13  27  29.59 

14313 

11  49  29.5 

13.309 

16 

14  58  59.00 

14988 

21  11  51.9 

9498 

17 

13  29  19.54 

14387 

12    2  40.6 

13.160 

17 

15    0  58.91 

34007 

21  21  43.1 

9408 

18 

13  31     9.63 

14861 

12  15  48.7 

18.109 

18 

15    2  59.09 

34051 

21  31  28.8 

9.716 

19 

13  32  59.87 

14386 

12  28  53.7 

18458 

19 

15    4  59.52 

34099 

21  41     9.0 

9.694 

20 

13  34  50.26 

14411 

12  41  55.6 

18404 

20 

15    7    0.20 

34133 

21  50  43.7 

9439 

21 

13  36  40.80 

14436 

12  54  54.3 

19453 

21 

15    9     1.12 

34173 

22    0  12.9 

9.440 

22 

13  38  31.50 

14461 

13    7  49.9 

19.900 

22 

15  11     2.28 

3.0314 

22    9  36.5 

9446 

23 

13  40  22.35 
SAT 

14487 

(JRDA 

S.13  20  42.3 
Y    14. 

13446 

23 

15  13    3.69 
MO 

34356 

NDAY 

S.22  18  54.4 
16. 

9.948 

0 

13  42  13.36 

14614 

S.13  33  31.4 

13.791 

0 

15  15    5.35 

94399 

S.22  28    6.4 

9.163 

1 

13  44    4.54 

14548 

13  46  17.2 

13.735 

1 

15  17    7.28 

34348 

22  37  12.6 

9467 

2 

13  45  55.89 

14579 

13  58  59.6 

19478 

2 

15  19    9.47 

3.0487 

22  46  13  1 

8.957 

3 

13  47  47.41 

1.8609 

14  11  38.6 

13.690 

3 

15  21  11.92 

3.043a 

22  55    7.7 

84t)0 

4 

13  49  39.11 

14633 

14  24  14.1 

13461 

4 

15  23  14  62 

3.0470 

23    3  56.3 

8.760 

5 

13  51  31.00 

14863 

14  36  46.1 

13.50-2 

5 

15  25  17.57 

34513 

23  12  38.9 

8.659 

6 

13  53  23.07 

14693 

14  49  14.4 

19.441 

6 

15  27  20.77 

3.0555 

23  21   15.4 

8.558 

7 

13  55  15.32 

14733 

15     1  39.2 

19489 

7 

15  29  24.23 

94698 

23  29  45.8 

8456 

8 

13  57    7.75 

14754 

15  14    0.3 

13431 

8 

15  31  27.95 

9.0643 

23  38  10.1 

8.8*3 

9 

13  59    0.37 

1.8786 

15  26  17.7 

13.958 

9 

.    15  33  31.93 

94685 

23  46  28.2 

8.-260 

10 

14    0  53.19 

14819 

15  38  31.3 

13.195 

10 

15  35  36.17 

3.0738 

23  54  40.1 

8.146 

11 

14    2  46.20 

14859 

15  50  41.1 

13.131 

11 

15  37  40.67 

3.0773 

24    2  45.7 

8.038 

12 

14    4  39.41 

14885 

16    2  47.0 

13464 

12 

15  39  45.43 

3.0818 

24  10  44.8 

7.933 

13 

14    6  32.82 

14918 

16  14  48.8 

11498 

13 

15  41  50.44 

3.0856 

24  18  37.6 

7426 

14 

14    8  26.43 

14959 

16  26  46.7 

11.934 

14 

15  43  55.70 

9.0897 

24  26  23.9 

7.717 

15 

14  10  20.25 

14987 

16  38  40.8 

11468 

15 

15  46     1.20 

9.0937 

24  34     3.7 

7.608 

16 

14  12  14.28 

14022 

16  50  30.8 

11.799 

16 

15  48    6.94 

94977 

24  41  36.9 

7.500 

17 

14  14     8.52 

14057 

17    2  16.7 

11.730 

17 

15  50  12.92 

9.1017 

24  49     3.6 

7489 

18 

14  16    2.97 

1-9093 

17  13  58.4 

11458 

18 

15  52  19.15 

9.1059 

24  56  23.6 

7.377 

19 

14  17  57.64 

1.9139 

17  25  35.8 

11.568 

19 

15  54  25.63 

9.1101 

25    3  36.9 

7- 166 

20 

14  19  52.52 

1.9165 

17  37    8.9 

11.516 

20 

15  56  32.36 

9.1149 

25  10  43.5 

7453 

21 

14  21  47.62 

1.9909 

17  48  37.7 

11443 

21 

15  58  39.34 

9.1183 

25  17  43.3 

6439 

22 

14  23  42.95 

14940 

18    0    2.1 

11470 

22 

16    0  46.56 

9.1993 

25  24  36  2 

6494 

23 

14  25  38.51 

14278 

18  11  22.1 

11.396 

23 

16    2  54.02 

9.1963 

25  31  22.2 

6-707 

24 

14  27  34.30 

1.9817 

S.18  22  37.6 

11.399 

24 

16    5     1.71 

3.1309 

S  25  38     1.2 

6.59-2 
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IX. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ajorasion. 

DHL 
forlm. 

Declination. 

Dlff. 
forlm. 

Boar. 

Btgat  Amufon. 

DUL 
for  1  m. 

DeoUMdon. 

Diff. 
for  lm. 

TUESDAY 

r   17. 

THURSDAY  19. 

h.    m.    ■. 

s. 

O       1        u 

u 

h.    m.    s. 

■. 

O        /         II 

if 

0 

16    5     1.71 

3.1809 

S.25  38     1.2 

6.603 

0 

17  5a  50.69 

3.3588 

S.28  28  52.2 

0.383 

1 

16    7    9.64 

3.1841 

25  44  33.2 

6476 

1 

17  53     5.91 

3.3640 

28  29     8.0 

0.194 

2 

16    9  17.80 

3.1880 

25  50  58.2 

6468 

2 

17  55  21.17 

3.3547 

28  29  15.5 

0.056 

3 

16  11  26.19 

3.1417 

25  57  16.2 

6.341 

3 

17  57  36.47 

3.3568 

28  29  14.7 

0.062 

4 

16  13  34.80 

3.1454 

26    3  27.1 

6.134 

4 

17  59  51.81 

3.3568 

28  29     5.6 

0.333 

5 

16  15  43.64 

3.1403 

26    9  31.0 

6.004 

5 

18    2    7.17 

3.3563 

28  28  48.1 

0.860 

6 

16  17  52.71 

3.1680 

26  15  27.8 

6484 

6 

18    4  22.55 

3.3565 

28  28  22.3 

0.503 

7 

16  20    2.00 

3.1567 

26  21  17.1 

6.763 

7 

18    6  37.95 

3.3667 

28  27  47.9 

0.648 

8 

16  22  11.51 

1.1603 

26  26  59.2 

6.641 

8 

18    8  53.36 

9.3588 

28  27    5.1 

0.784 

9 

16  24  21.24 

3.1888 

26  32  34.0 

6.618 

9 

18  11     8.77 

3.3569 

28  26  13.8 

0.935 

10 

16  26  31.18 

3.1674 

26  38     1.4 

6.895 

10 

18  13  24.18 

3.3569 

28  25  14.1 

1.066 

11 

16  28  41.33 

3.1706 

26  43  21.4 

6.373 

11 

18  15  39.58 

3.3508 

28  24     6.0 

1.305 

12 

16  30  51.69 

3.1748 

26  48  34.0 

6.147 

12 

18  17  54.98 

3.-2666 

28  22  49.5 

1.346   | 

13 

16  33    2.25 

3.1777 

26  53  39.0 

6.021 

13 

18  20  10.37 

3.3568 

28  21  24.6 

1.465 

14 

16  35  13.01 

3.1810 

26  58  36.5 

4.896 

14 

18  22  25.74 

3.3560 

28   19  51.3 

1.635 

15 

16  37  23.97 

3.1844 

27    3  26  5 

4.770 

15 

18  24  41.09 

3.3566 

28  18    9.6 

1.765 

16 

16  39  35.12 

3.1874 

27    8    8.9 

4.648 

16 

18  26  56.41 

3.3650 

28  16  19.5 

1.905 

17 

16  41  46.46 

3.1907 

27  12  43.7 

4.516 

17 

18  29  11.69 

3.3543 

28  14  21.0 

3.046 

18 

16  43  58.00 

3.1988 

27  17  10.8 

4.888 

18 

18  31  26.92 

3.-2516 

28  12  14.1 

3.185 

19 

16  46    9.72 

3.1969 

27  21  30.2 

4.368 

19 

18  33  42.11 

3.3538 

28    9  58.8 

3.835 

20 

16  48  21.61 

9.1997 

27  25  41.8 

4.139 

20 

18  35  57.26 

3.3531 

28     7  35.1 

3.464 

21 

16  50  33.68 

9.3036 

27  29  45.7 

4.000 

21 

18  38  12.36 

3.3513 

28     5     3.1 

3404 

22 

16  52  45.92 

3.3064 

27  33  41.8 

8.869 

22 

18  40  27.40 

9.3501 

28    2  22.7 

3.743   | 

23 

16  54  58.33 
WEDI 

3408* 
*ESD/ 

S.27  37  30.0 
LY    18. 

8.788 

23 

18  42  42.37 
FE 

3.3490 

IDAY 

S.27  59  34.0 
20. 

3461 

0 

16  57  10.91 

34110 

S.27  41  10.4 

9.606 

0 

18  44  57.28 

3.3479 

S.97  56  37.0 

8.019 

1 

16  59  23.65 

3.9187 

27  44  42.7 

8.474 

1 

18  47  12.12 

9.3466 

27  53  31.7 

3.158 

2 

17     1  36.55 

3.316-2 

27  48    7.3 

8.344 

2 

18  49  26.88 

3.3468 

27  50  18.1 

3.396 

3 

17    3  49.60 

3.3187 

27  51  24.0 

9.213 

3 

18  51  41.56 

3.3440 

27  46  56.2 

8433 

4 

17    6     2.80 

3.3313 

27  54  32.7 

3.078 

4 

18  53  56.16 

3.3436 

27  43  26.1 

8470 

5 

17     8  16.15 

3.3387 

27  57  33.3 

3.944 

5 

18  56  10.67 

3.34M 

27  39  47.8 

3.707 

6 

17  10  29  64 

3.3359 

28    O  25.9 

3.809 

6 

18  58  25.09 

3.3496 

27  36     1.3 

3443 

7 

17  12  43.26 

3.3381 

28    3  10.4 

2.675 

7 

19    0  39  42 

3.3879 

27  32    6.6 

3.979 

8 

17  14  57.01 

3.3803 

28    5  46.9 

3.510 

8 

19    2  53.64 

3.3861 

27  28    3.7 

4.117 

9 

17  17  10.88 

3.3831 

28    8  15.2 

.3404 

9 

19    5    7.75 

3.2843 

27  23  52.6 

4.358 

10 

17  19  24.86 

3.3889 

28  10  35.4 

3.368 

10 

19    7  21.75 

3.2334 

27  19  33.3 

4491 

11 

17  21  38.95 

3.3S57 

28  12  47.4 

3.183 

11 

19    9  35.63 

3.2805 

27  15    5.7 

4438 

12 

17  23  53.15 

3.3876 

28  14  51.2 

1.995 

12 

19  11  49.41 

3.3385 

27  10  30.0 

4461 

13 

17  26     7  46 

3.3894 

28  16  46.8 

1358 

13 

19  14     3  06 

3.3365 

27    5  46.4 

4.794 

14 

17  28  21.88 

9.3413 

28  18  34.2 

1.733 

14 

19  16  16.59 

3.2344 

27    0  54.7 

4.938 

15 

17  30  36.40 

3.3438 

28  20  13.4 

1.585 

15 

19  18  29  99 

3.3333 

26  55  55.0 

6.061 

16 

17  32  51.02 

3.3444 

28  21  44.4 

1446 

16 

19  20  43.26 

3.3301 

26  50  47.7 

6194 

17 

17  35     5.73 

3.3459 

28  23    7.0 

1.808 

17 

19  22  56.40 

3-3179 

26  45  31.7 

64-28 

18 

17  37  20.53 

3*3478 

28  24  21.3 

1.171 

18 

19  25    9.41 

3.3155 

26  40    8.1 

6460 

19 

17  39  35.40 

3-2484 

28  25  27.4 

14)33 

19 

19  27  22.27 

3.3131 

26  34  36.5 

6.593 

20 

17  41  50.34 

3-3495 

28  26  25.1 

0.893 

20 

19  29  34.99 

3.3107 

26  28  57.0 

6.734 

21 

17  44    5.34 

3.3606 

28  27  14.4 

0-753 

21 

19  31  47.56 

3.3083 

26  23    9.6 

6454 

22 

17  46  20.40 

3*2615 

28  27  55.4 

0*613 

22 

19  33  59.98 

3.2059 

26  17  14.5 

6486 

23 

17  48  35  52 

3*3534 

28  28  28.0 

0473 

23 

19  36  12.26 

3.3034 

26  11  11.5 

6.115 

24 

17  50  50.69 

3.3638 

S.28  28  52.2 

0439 

24 

19  38  24.39 

3.2008 

S.26     5    0.7 

6.344 

X. 
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GREENWICH 

MEAN   TIME. 

THE  MOON'S   BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AwsBflkm. 

Diir. 
forlm. 

Dmlinatton. 

Diff. 
for  1  m. 

Boar. 

Bight  AjNDsJan. 

rift 

forlm. 

SeeUnrtton. 

Diff 
forlm. 

SATURDAY 

r  21. 

MONDAY  23. 

Lei. 

s. 

o      i      a 

if 

h.    m.    s. 

s. 

O          1        |f 

ii 

0 

19  38  24.39 

9.0006 

S.26    5    0.7 

0444 

0 

21  20  38.54 

24667 

S.18  47  51.2 

11.708 

1 

19  40  36.36 

2.1084 

25  58  42.2 

6.372 

1 

21  22  41.98 

24060 

18  36    5.8 

11.805 

2 

19  42  48.17 

2.1955 

25  52  16.0 

&60I 

2 

21  24  45.26 

24683 

18  24  14.6 

11.901 

3 

19  44  59.81 

2.19*7 

25  45  42.1 

6.628 

3 

21  26  48.38 

24607 

18  12  17.7 

11.996 

4 

19  47  11.29 

2.1899 

25  39    0.6 

6.757 

4 

21  28  51.34 

24482 

18    0  15.2 

12.068 

5 

19  49  22.60 

3.1871 

25  32  11.4 

6.883 

5 

21  30  54.15 

24467 

17  48    7.1 

12.162 

6 

19  51  33.74 

2.184*2 

25  25  14.6 

7410 

6 

21  32  56  82 

24483 

17  35  53  4 

12.274 

7 

19  53  44.71 

2.1814 

25  18  10.2 

7.186 

7 

21  34  59.35 

24410 

17  23  34.2 

12466 

8 

19  55  55.51 

2.1786 

25  10  58.3 

7.259 

8 

21  37     1.74 

2.0387 

17  11     9.5 

12.458 

9 

19  58    6.14 

2.1757 

25    3  39.0 

7.383 

9 

21  39    3.99 

24363 

16  58  39.3 

12.548 

10 

20    0  16  60 

2.1728 

24  56  12.3 

7.307 

10 

21  41     6.10 

2.0839 

16  46    3.7 

12.688 

11 

20    2  26.89 

2.1606 

24  48  38.2 

7.630 

11 

21  43    8.06 

2.0316 

16  33  22.8 

12.725 

12 

20    4  36.99 

2.1668 

24  40  56.7 

7.763 

12 

21  45    9  89 

24294 

16  20  36.7 

12412 

13 

20    6  46.91 

2.1638 

24  33     7.8 

7.876 

13 

21  47  11.59 

24272 

16    7  45.4 

12498 

14 

20    8  56.65 

2.1608 

24  25  11.6 

7.997 

14 

21  49  13.16 

24251 

15  54  48.9 

12485 

15 

20  11     6.21 

2.1578 

24  17    8.2 

6.117 

15 

21  51   14.60 

24230 

15  41  47.2 

13.071 

16 

20  13  15.59 

2.1648 

24     8  57.6 

8.287 

16 

21  53  15.92 

24211 

15  28  40.4 

13.165 

17 

20  15  24.79 

2.1518 

24    0  39.8 

8356 

17 

21  55  17.13 

24192 

15  15  28.6 

13.288 

18 

20  17  33.81 

2.1487 

23  52  14.9 

8.474 

18 

21  57  18.24 

24174 

15    2  11.8 

13421 

19 

20  19  42.64 

2.1456 

23  43  42.9 

849* 

19 

21  59  19.23 

24155 

14  48  50.1 

13.402 

20 

20  21  51.28 

2.1426 

23  35    3  8 

6.710 

20 

22     1  20.11 

24138 

14  35  23.5 

13.464 

21 

20  23  59  73 

2.1302 

23  26  17.7 

8427 

21 

22    3  20.89 

241*2 

14  21  52.0 

13466 

22 

20  26    7.98 

2.1360 

23  17  24.6 

8448 

22 

22    5  21.57 

24105 

14    8  15.7 

13.644 

23 

20  28  16.05 

SU1 

2.1330 

WAY 

S.23    8  24.5 
22. 

9.061 

23 

22    7  22.15 
TUI 

24088 

2SDA1 

S.13  54  34.7 
r   24. 

13.721 

0 

20  30  23.94 

2.1299 

S.22  59  17.4 

9.176 

0 

22    9  22.63 

2.0072 

S.13  40  49.1 

13.800 

1 

20  32  31.64 

2.1267 

22  50    3.4 

9.288 

1 

22  11  23.02 

2.0057 

13  26  58.8 

13477 

2 

20  34  39.15 

2.1*36 

22  40  42.7 

9.401 

2 

22  13  23.32 

2.0043 

13  13     3.9 

13.953 

3 

20  36  46.48 

2.1-205 

22  31   15.3 

9.512 

3 

22  15  23.54 

24031 

12  59     4.4 

14.029 

4 

20  38  53.62 

2.1175 

22  21  41.2 

9.623 

4 

22  17  23.69 

24019 

12  45    0.4 

14.103 

5 

20  41     0.58 

2.1145 

22  12    0.4 

9.735 

5 

22  19  23.77 

2.0007 

12  30  52.0 

14.176 

6 

20  43    7.37 

2.1114 

22    2  13.0 

9.845 

6 

22  21  23.79 

14995 

12  16  39.3 

14.249 

7 

20  45  13.97 

2.1063 

21  52  19.0 

9.955 

7 

22  23  23.74 

14984 

12    2  22.2 

14.321 

8 

20  47  20.38 

2.1052 

21  42  18.5 

10.065 

8 

22  25  23.61 

1.9978 

11  48     0.8 

14.392 

9 

20  49  26.60 

2.1021 

21  32  11.3 

10.174 

9 

22  27  23.42 

1.9964 

11  33  35.2 

14.463 

10 

20  51  32.63 

24990 

21  21  57.6 

10.282 

10 

22  29  23.18 

14966 

11  19     5.3 

14431 

11 

20  53  38.48 

2.0960 

21  11  37.5 

10.388 

11 

22  31  22.89 

1.9948 

11     4  31.4 

14.598 

12 

20  55  44.15 

24930 

21     1   11.0 

10.494 

12 

22  33  22.56 

14942 

10  49  53.5 

14.665 

13 

20  57  49.64 

24900 

20  50  38.2 

10.599 

13 

22  35  22.19 

1.9935 

10  35  11.6 

14.732 

14 

20  59  54.95 

2.0871 

20  39  59.1 

10.704 

14 

22  37  21.78 

1.9929 

10  20  25.7 

14.798 

15 

21     2    0.09 

2.0842 

20  29  13.7 

10.808 

15 

22  39  21.34 

14924 

10    5  35.8 

1446* 

16 

21     4     5.05 

2.0812 

20  18  22.1 

10.913 

16 

22  41  20.87 

14920 

9  50  42.1 

14.9*8 

17 

21     6    9.83 

24782 

20    7  24.3 

11414 

17 

22  43  20.38 

1.9917 

9  35  44.6 

14489 

18 

21     8  14.44 

2.0753 

19  56  20.4 

11.116 

18 

22  45  19.87 

14914 

9  20  43.4 

15.051 

19 

21  10  18.88 

24725 

19  45   10.4 

11.217 

19 

22  47  19.35 

1.9912 

9    5  38.5 

15.112 

20 

21  12  23.15 

24697 

19  33  54.4 

11317 

20 

22  49  18.82 

14911 

8  50  29.9 

16.173 

21 

21  14  27.25 

24669 

19  22  32.4 

11.416 

21 

22  51  18.28 

14910 

8  35  17.7 

16.23* 

22 

21  16  31.18 

24641 

19  11     4.5 

11.614 

22 

22  53  17.74 

1.9911 

8  20    2.0 

15.290 

23 

21  18  34.94 

24613 

18  59  30.7 

11410 

23 

22  55  17.21 

1.9913 

8    4  42.9 

15447 

24 

21  20  38.54 

24587 

S.18  47  51.2 

11.706 

24 

22  57  16.69 

1.9916 

S.  7  49  20.4 

15.40* 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AMendon. 

Dltt 
forlm. 

DeoUnfttkm. 

Difl. 
forlm. 

Hour. 

Bight  Ajoenaton. 

Dlff. 
for  1  m. 

Declination. 

Dilt 
lor  1  m. 

WEDI 

VESD/ 

LY  25. 

FRIDAY 

27. 

h.    m.    ■. 

8. 

O        1        « 

f 

h.   m.    ■. 

s. 

O         1         II 

a 

0 

22  57  16.69 

1.90IS 

S.  7  49  20.4 

15.402 

0 

0  34  46 .91 

2.1074 

N.  5  14  12.8 

16.768 

1 

22  59  16.19 

1.9018 

7  33  54.6 

15.458 

1 

0  36  53.50 

2.1121 

5  30  58.7 

16.764 

2 

23     1  15.71 

1.993-2 

7  18  25.5 

15.513 

2 

0  39    0.37 

2.1170 

5  47  44.3 

16.799 

3 

23    3  15.25 

1.9928 

7    2  53.1 

15.567 

3 

0  41     7.54 

2.1221 

6    4  29.6 

16.751 

4 

23    5  14.81 

1.99*29 

6  47  17.6 

16.021 

4 

0  43  15.02 

2.1272 

6  21  14.4 

16.742 

5 

23    7  14.40 

1.9935 

6  31  38.7 

16472 

5 

0  45  22.81 

2.1323 

6  37  58.6 

16.731 

6 

23    9  14.03 

1.991*2 

6  15  56.9 

15.7-22 

6 

0  47  30.91 

2.1377 

6  54  42.1 

16.718 

7 

23  11  13.71 

1.995*3 

6    0  12.1 

15.771 

7 

0  49  39.33 

2.1431 

7  11  24.8 

16.703 

8 

23  13  13.45 

1.99S1 

5  44  24.4 

15419 

8 

0  51  48.08 

2.1486 

7  28    6.5 

16484 

9 

23  15  13.24 

1.9910 

5  28  33.8 

15.865 

9 

0  53  57.16 

2.1542 

7  44  47.0 

16466 

10 

23  17  13.09 

14981 

5  12  40.5 

16.911 

10 

0  56    6.58 

2.1599 

8     1  26.3 

16.644 

11 

23  19  13.01 

1.9992 

4  56  44.5 

15.955 

11 

0  58  16.34 

2.1656 

8  18    4.3 

16.622 

12 

23  21   13.01 

3.000ft 

4  40  45.9 

15.998 

12 

1     0  26.45 

2.1714 

8  34  40.9 

16.699 

13 

23  23  13.07 

2^018 

4  24  44  7 

16440 

13 

1     2  36.91 

2.1773 

8  51  16.1 

16478 

14 

23  25  13.22 

2403*2 

4    8  40.9 

1648ft 

14 

1    4  4773 

2.1834 

9    7  49.7 

16.546 

15 

23  27  13.46 

2404? 

3  52  34.5 

16.127 

15 

1    6  58.93 

2.1896 

9  24  21.6 

16417 

16 

23  29  13.79 

24062 

3  36  25.7 

16.168 

16 

1     9  10.48 

2.1960 

9  40  51.7 

16485 

17 

23  31  14.21 

24078 

3  20  14.5 

16.205 

17 

1  11  22.43 

2.2024 

9  57  19.8 

16.452 

18 

23  33  14.74 

24096 

3    4     1.1 

16.242 

18 

1  13  34.77 

2.2068 

10  13  45.9 

16.415 

19 

23  35  15.37 

2.0115 

2  47  45.5 

16.277 

19 

1  15  47.50 

2.2152 

10  30    9.7 

16.878 

20 

23  37  16.12 

2413ft 

2  31  27.8 

16.312 

20 

1  18    0.60 

2.2*217 

10  46  31.3 

16441 

21 

23  39  16.99 

24156 

2  15    7.9 

16348 

21 

1  20  14.10 

2.2285 

11     2  50.6 

16401 

22 

23  41  17.99 

24178 

1  58  46.0 

16.381 

22 

1  22  28.01 

2.2853 

11  19    7.4 

16.258 

23 

23  43  19.13 
THD 

2.0-20-2 

RSDA 

S.  1  42  22.2 
Y   26. 

16.412 

23 

1  24  £2.33 
SAT1 

2.2122 

[JRDA 

N.U  35  21.6 
Y  28. 

16.213 

0 

23  45  20.41 

242*25 

S.  1  25  56.5 

16442 

0 

1  26  57.08 

2.2492 

N.ll  51  33.0 

16.166 

1 

23  47  21.83 

24-248 

I     9  29.2 

16.471 

1 

1  29  12.25 

2.2564 

12    7  41.5 

16.116 

2 

23  49  23.39 

2.0*7*2 

0  53    0.1 

16.499 

2 

1  31  27.85 

2.2635 

12  23  46  9 

16462 

3 

23  51  25.09 

24298 

0  36  29.3 

16.5*25 

3 

1  33  43.87 

2.2707 

12  39  49.1 

16.009 

4 

23  53  26.95 

2.0326 

0  19  57.0 

1645*2 

4 

1  36    0  33 

2.2762 

12  55  48.0 

16.953 

5 

23  55  28.99 

24354 

S.  0    3  23.2 

16.075 

5 

1  38  17.25 

2.$58 

13  11  43.5 

15496 

6 

23  57  31.20 

24382 

N.  0  13  12.0 

16498 

6 

1  40  34.63 

2.2935 

13  27  35.5 

16.836 

7 

23  59  33.58 

2411-2 

0  29  48.6 

16.618 

7 

1  42  52.47 

2.3012 

13  43  23.8 

15.775 

8 

0     1  36.14 

24441 

0  46  26.4 

16438 

8 

1  45  10.77 

2.3088 

13  59    8.4 

15.710 

9 

0     3  38.90 

24177 

1     3    5.3 

16657 

9 

1  47  29.53 

2.3167 

14  14  49.0 

16.642 

10 

0     5  41.86 

24510 

1  19  45.4 

16.672 

10 

1  49  48.76 

2.3214 

14  30  25.5 

15473 

11 

0    7  45.02 

24544 

1  36  26.4 

16.688 

11 

1  52    8.46 

2.3321 

14  45  57.8 

16.502 

12 

0    9  48.37 

24579 

1  53    8.4 

16.702 

12 

1  54  28.62 

2.3399 

15     1  25.7 

16.4-26 

13 

0  11  51.95 

246U 

2    9  51.1 

16.718 

13 

1  56  49.25 

2.3477 

15  16  49.1 

1*5452 

14 

0  13  55.74 

248  4 

2  26  34.6 

16.78-2 

14 

1  59  10.35 

2.3557 

15  32     7.9 

15.274 

15 

0  15  59.75 

24887 

2  43  18.9 

16.743 

15 

2     1  31.93 

24639 

15  47  22.0 

16.194 

16 

0  18     3.99 

24728 

3    0    3.8 

16,752 

16 

2    3  54.01 

24722 

16     2  31.2 

15.11-2 

17 

0  20     8.46 

2.0785 

3  16  49.2 

16.760 

17 

2    6  16.59 

2.3805 

16  17  35.4 

15428 

18 

0  22  13.17 

2.0805 

3  33  35.0 

16.766 

18 

2    8  39.67 

24888 

16  32  34.5 

14  940 

19 

0  24  18.13 

2.0848 

3  50  21.1 

16.770 

19 

2  11     3.25 

2497-2 

16  47  28.2 

14  849 

20 

0  26  23.35 

2.0892 

4    7    7.4 

16.772 

20 

2  13  27.33 

2.4055 

17    2  16.4 

14.756 

21 

0  28  28.83 

24937 

4  23  53.8 

16.773 

21 

2  15  51.91 

2.4138 

17  16  58.9 

14461 

22 

0  30  34.58 

24981 

4  40  40.2 

16-773 

22 

2  18  16.99 

2-4223 

17  31  35.7 

14.564 

23 

0  32  40.60 

2.1027 

4  57  26.6 

16.772 

23 

2  20  42.59 

2.4910 

17  46    6.6 

14464 

.". 

0  34  46.91 

2.1074 

N.  5  14  12.8 

16.768 

24 

2  23    8.71 

2.4397 

N.18    0  31.4 

14-361 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Hghtinenkn. 

DIE 
for  1  m. 

Declination. 

Diff. 
forlm. 

Soar. 

Right  Ajotnrion. 

DUt 
for  1  m. 

Declination. 

DuT 
forlm. 

SUNDAY  29. 

MONDAY 

30. 

h.    m.    a. 

■. 

o       I       « 

» 

h.    m.    •. 

■. 

O        1         0 

ir 

0 

3  23     8.71 

2.4397 

N.18    0  31.4 

14.361 

0 

3  34  13.73 

2.6485 

N.23    9  47.5 

11.179 

1 

3  25  35.36 

2.4484 

18  14  49.9 

14*206 

1 

3  26  51.89 

24*67 

23  20  52.9 

11408 

3 

2  28    2.53 

9.4470 

18  29    2.1 

14.151 

3 

3  29  31.55 

2.6648 

23  31  48.4 

10443 

3 

3  30  30.30 

24667 

18  43    8.0 

14.042 

3 

3  32  11.68 

2.6728 

23  42  33.9 

10.673 

4 

3  32  58.40 

34744 

18  57    7.3 

18.932 

4 

3  34  52.29 

24608 

23  53    9.2 

10.502 

5 

3  35  37.12 

24831 

19  10  59.8 

13.817 

5 

3  37  33.38 

24868 

24    3  34.3 

10438 

6 

3  37  56  37 

94919 

19  24  45.3 

13499 

6 

3  40  14.93 

2.6967 

34  13  48.7 

10.154 

7 

3  40  26.15 

2.9007 

19  38  23.7 

18460 

7 

3  42  56  96 

9.7045 

24  23  52.7 

9.979 

8 

3  42  56.45 

24095 

19  51  54.9 

18458 

8 

3  45  39.46 

9.7191 

24  33  46.1 

9400 

0 

3  45  37.28 

24183 

20    5  18.7 

18.388 

9 

3  48  22.41 

9.7197 

24  43  28.7 

9418 

10 

3  47  58.65 

24-271 

20  18  34.9 

18.910 

10 

3  51     5.82 

9:7272 

24  53    0.3 

9434 

11 

3  50  30.54 

2*5359 

20  31  43.4 

13477 

11 

3  53  49.68 

2.7346 

25    2  20.8 

9.348 

id 

3  53    3.96 

24447 

30  44  44.1 

12.945 

13 

3  56  33.98 

9.7419 

25  11  30.0 

9.058 

13 

3  55  35  91 

24536 

30  57  36.8 

134)11 

13 

3  59  18  71 

9.7489 

35  30  37.8 

8.868 

14 

3  58     9.39 

24023 

31   10  31.4 

12473 

14 

4    2    3.84 

9.7657 

35  39  14.3 

8478 

15 

3     0  43.39 

24710 

31  22  57.7 

12486 

15 

4    4  49  38 

2.7624 

35  37  49.1 

8.485 

16 

3     3  17.91 

24797 

21  35  25.6 

12492 

16 

4    7  35.32 

2.7690 

25  46  12.4 

8.290 

17 

3    5  52.95 

24883 

21  47  45.0 

13.250 

17 

4  10  21.66 

2.7766 

25  54  23.9 

8492 

18 

3     8  28.51 

24970 

21  59  55.6 

12.102 

18 

4  13    8.39 

9.7831 

26    2  23.4 

7490 

19 

3  11     4.59 

2.6057 

22  11  57.2 

11.952 

19 

4  15  55.51 

9.7888 

26  10  10.7 

7487 

20 

3  13  41.19 

24143 

22  23  49.8 

11401 

20 

4  18  42.99 

9.7941 

26  17  45.9 

7486 

31 

3  16  18.30 

24J29 

22  35  33.3 

11448 

31 

4  21  30.80 

9.7996 

26  25    9.0 

7-288 

22 

3  18  55.93 

24316 

22  47    7.5 

11482 

33 

4  24  18.94 

9.8050 

26  32  19.9 

7478 

23 

3  21  34  08 

24400 

S3  58  32.3 

11.333 

23 

4  27    7.40 

9.8102 

26  39  18.4 

6471 

24 

3  24  12.73 

24485 

NJ23    9  47.5 

11.172 

24 

4  29  56.17 

94168 

N.26  46    4.4 

6462 

PHASE 

S  OF  TH 

E  MOON. 

D»y. 

h.    m. 

O  Full  Moon,     . 

...11 

3  57.8 

<C  Last  Quarter, 
£  New  Moon,    . 

...      8 

4  14.7 

...     16 

3  54.7 

3>  First  Quarter 
O  Full  Moon,     . 

...    24 

5  33.0 

...     30    i 

33  57.4 

<C  Perigee,    .    . 

.  .  .  .1 

r.     h. 
\      5 

(T      AnAOTAA. 

.     .     .     .     1C 

\    30 

<C  P 

eriiree. 

.     .     .     .     3( 

)    17 

«**B«*»>       •      ■ 

35 
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' 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Star's  Name 

P.  L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

IIP*. 

of 

Vlh. 

of 

ix>. 

of 

Position. 

Ditt 

Diff. 

Diff. 

Diff. 

O         I        If 

O         1        If 

O        I        ft 

O         1        ff 

i 

a  Aquilae 

W. 

89  58    2 

3790 

91  32  43 

9786 

93     7  29 

9789 

94  42  20 

9789 

Fomalhaut 

W. 

63     0  32 

2800 

64  46  31 

9986 

66  32  52 

9971 

68  19  34 

9969 

a  Pegasi 
Aldebaran 

w. 

42  16  26 

9606 

43  55  10 

9661 

45  34  58 

9619 

47  15  45 

9464 

E. 

37  20  20 

3906 

35  32    2 

9930 

33  44     5 

9939 

31  56  35 

9909 

Pollux 

E. 

79  36     6 

9000 

77  42  32 

1994 

75  48  48 

1988 

73  54  55 

1984 

Saturn 

E. 

86  54  50 

9016 

85     1  39 

9009 

83    8  18 

9003 

81  14  48 

1996 

2 

Fomalhaut 

W. 

77  16  49 

9290 

79    4  47 

9917 

80  52  49 

9915 

82  40  54 

9215 

a  Pegasi 

W. 

55  50  38 

9366 

57  35  16 

9840 

59  20  17 

9396 

61     5  39 

9815 

Pollux 

E. 

64  24     2 

1971 

62  29  42 

1979 

60  35  23 

1973 

58  41     6 

1975 

Saturn 

E. 

71  45  51 

1996 

69  51  55 

1987 

67  58    0 

1987 

66    4     5 

1989 

Regulus 

E. 

101  11  49 

1970 

99  17  28 

1971 

97  23    8 

1979 

95  28  49 

1978 

3 

Fomalhaut 

W. 

91  40  50 

993) 

93  28  32 

9938 

95  16     2 

9947 

97     3  21 

9967 

a  Pegasi 

W. 

69  55  36 

9987 

71  41  55 

9987 

73  28  14 

9987 

75  14  32 

9991 

a  Anetis 

W. 

26  28  58 

9133 

28  19     7 

9199 

30     9  33 

9116 

32    0     9 

9119 

Jupiter 

W. 

21  48  27 

9064 

23  40  22 

9054 

25  32  32 

9048 

27  24  51 

9044 

Pollux 

E. 

49  10  42 

1994 

47  16  58 

9000 

45  23  24 

9008 

43  30     2 

9016 

Saturn 

E. 

56  35  44 

9011 

54  42  27 

9017 

52  49  20 

9096 

50  56  26 

9036 

Regulus 

E. 

85  58  13 

1999 

84     4  26 

1998 

82  10  48 

9005 

80  17  2! 

9019 

Mars 

E. 

110  13     0 

9166 

108  23  40 

9171 

106  34  29 

9178 

104  45  28 

9186 

4 

a  Arietis 

W. 

41  13  29 

9193 

43     3  53 

9130 

44  54     7 

2137 

46  44     9 

9146 

Jupiter 

W. 

36  46  26 

2064 

38  38  24 

9070 

40  30  10 

9078 

42  21  43 

9086 

Pollux 

E. 

34     6  37 

9006 

32  14  45 

9077 

30  23  12 

9091 

28  31  59 

9105 

Saturn 

E. 

41  35  39 

9089 

39  44  23 

9103 

37  53  28 

2117 

36     2  55 

9139 

Regulus 

E. 

70  53  24 

9069 

69     1  22 

9071 

67     9  38 

908:1 

65  18  12 

9096 

Mars 

E. 

95  43  43 

9936 

93  56     8 

9947 

92     8  51 

9960 

90  21  52 

9979 

Venus 

E. 

117    4  44 

9439 

115  22     5 

9451 

113  39  43 

9464 

111  57  39 

9477 

5 

a  Arietis 

W. 

55  50  32 

9909 

57  38  56 

9915 

59  27     1 

9299 

61  14  45 

9944 

Jupiter 

W. 

51  35  23 

9147 

53  25  11 

9160 

55  14  39 

9174 

57    3  46 

9188 

Aldebaran 

W. 

26  14  35 

9699 

27  55     8 

9602 

29  36  19 

9489 

31   17  57 

9470 

Regulus 

E. 

56    6     3 

9166 

54  16  42 

9180 

52  27  44 

9195 

50  39     9 

9910 

Mars 

E. 

81  31  52 

9344 

79  46  56 

9367 

78     2  23 

9876 

76  18  13 

9391 

Venus 

E. 

103  32  15 

9659 

101  52  14 

9568 

100  12  35 

9685 

98  33  19 

9609 

Sun 

E. 

130  59  58 

9486 

129  18  24 

9601 

127  37  12 

9616 

125  56  21 

1     9632 

6 

a  Arietis 

W. 

70    7  56 

9390 

71  53  26 

9336 

73  38  33 

9352 

75  23  17 

9868 

Jupiter 

W. 

66     3  44 

9965 

67  50  35 

9981 

69  37     2 

9998 

71  23     4 

9815 

Aldebaran 

W. 

39  48  49 

9459 

41  31     0 

9465 

43  13     3 

9471 

44  54  57 

9480 

Regulus 

E. 

41  42  11 

9994 

39  56     2 

9311 

38  10  18 

9328 

36  24  59 

9346 

Mars 

E. 

67  43  14 

9476 

66     1  27 

9494 

64  20     5 

2612 

62  39     8 

9699 

Venus 

E. 

90  22  58 

9699 

88  46    7 

9710 

87    9  41 

9799 

85  33  40 

9748 

Sun 

E. 

117  37  52 

9618 

115  59  22 

9636 

114  21   16 

9654 

112  43  34 

9679 

7 

a  Arietis 

W. 

84     0  47 

9461 

85  43     5 

9470 

87  25    2 

9467 

89     6  24 

9604 

Jupiter 

W. 

80     7  14 

9898 

81  50  52 

9414 

83  34     7 

9431 

85  16  57 

9448 

Aldebaran 

W. 

53  21     9 

9633 

55     1  36 

9646 

56  41  45 

9559 

58  21  37 

9679 

Mars 

E. 

54  20  31 

9618 

52  42     1 

9637 

51     3  56 

9656 

49  26  15 

9679 

Venus 

E. 

77  39  48 

9843 

76    6  16 

9869 

74  33     8 

9681 

73     0  25 

9901 

Sun 

E. 

104  41   11 

9764 

103     5  56 

9789 

101  31     5 

9801 

99  56  38 

9819 

8 

Jupiter 

W. 

93  45  18 

9680 

95  25  50 

9645 

97    6     0 

9561 

98  45  48 

9677 

1 

Aldebaran 

E. 

66  36  19 

9640 

68  14  19 

9666 

69  51  59 

9689 

71  29  20 

9684 

XIV. 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES 

\. 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

xv*. 

of 

XVHPi. 

of 

XXP>- 

of* 

Position. 

Wit 

Diff. 

Diff. 

Diff. 

1 

a  Aquilae 

W. 

O        f       u 

96  17  11 

3784 

O        1        If 

97  52    0 

3788 

o      i      « 
99  26  44 

3794 

O       1       u 

101     1  20 

3801 

Fomalhaut 

W. 

70    6  34 

3*48 

71  53  50 

3339 

73  41   19 

333*2 

75  28  59 

3335 

a  Peffaai 
Aldebaran 

w. 

48  57  21 

3450 

50  39  44 

3433 

52  22  48 

3396 

54     6  28 

3875 

E. 

30     9  40 

3391 

28  23  27 

3331 

26  38  13 

3878 

24  54     6 

3438 

Pollux 

E. 

72    0  55 

1979 

70    6  48 

1976 

68  12  36 

1974 

66  18  20 

1973 

Saturn 

E. 

79  21  11 

1904 

77  27  27 

1991 

75  33  38 

1989 

73  39  46 

1987 

2 

Fomalhaut 

W. 

84  28  59 

3316 

86  17    3 

3318 

88    5    4 

3330 

89  53     1 

3334 

a  Pegasi 

W. 

62  51  16 

3305 

64  37    8 

3398 

66  23  10 

3392 

68     9  21 

3389 

Pollux 

E. 

56  46  52 

1976 

54  52  40 

1980 

52  58  34 

1981 

51     4  34 

1989 

Saturn 

E. 

64  10  14 

199? 

62  16  27 

1996 

60  22  45 

3000 

58  29  10 

9005 

Regulus 

E. 

93  34  32 

1975 

91  40  19 

1978 

89  46  10 

1983 

87  52    7 

1987 

3 

Fomalhaut 

W. 

98  50  24 

3388 

100  37  11 

3379 

102  23  41 

3991 

104    9  53 

3804 

a  Pegasi 

W. 

77    0  45 

3394 

78  46  53 

3300 

80  32  53 

3806 

82  18  44 

9813 

a  Arietis 

W. 

33  50  50 

3110 

35  41  34 

3111 

37  32  17 

3113 

39  22  56 

3117 

Jupiter 

W. 

29  17  16 

3045 

31     9  40 

3046 

33     2    2 

3050 

34  54  18 

9056 

Pollux 

E. 

41  36  52 

9034 

39  43  55 

9088 

37  51  13 

3041 

35  58  47 

3061 

Saturn 

E. 

49     3  46 

3014 

47  11  20 

3053 

45  19    9 

3064 

43  27  15 

3076 

Regulus 

E. 

78  24     6 

3031 

76  31     4 

3030 

74  38  16 

3039 

72  45  42 

3049 

Mars 

E. 

102  56  39 

3194 

101     8    3 

3304 

99  19  42 

3314 

97  31  35 

3334 

4 

a  Arietis 

W. 

48  33  58 

3150 

50  23  32 

3167 

52  12  50 

9178 

54     1  50 

3190 

Jupiter 

W. 

44  13     1 

3098 

46    4    3 

3109 

47  54  48 

3131 

49  45  15 

3134 

Pollux 

E. 

26  41     7 

3119 

24  50  37 

3134 

23     0  30 

315-2 

21   10  50 

3173 

Saturn 

E. 

34  12  45 

3149 

32  23     1 

3167 

30  33  43 

3186 

28  44  54 

3906 

Regulus 

E. 

63  27    6 

3108 

61  36  19 

31-21 

59  45  52 

3136 

57  55  47 

3149 

Mars 

E. 

88  35  11 

3385 

86  48  50 

3800 

85    2  50 

3314 

83  17  U 

3838 

Venus 

E. 

110  15  53 

3481 

108  34  27 

3506 

106  53  22 

3531 

105  12  38 

9586 

5 

a  Arietis 

W. 

63     2    7 

3359 

64  49    7 

3374 

66  35  45 

3398 

68  22     2 

3804 

Jupiter 

W. 

58  52  31 

3304 

60  40  53 

3318 

62  28  53 

3-234 

64  16  30 

3349 

Aldebaran 

W. 

32  59  53 

3460 

34  42    2 

3456 

36  24  17 

946) 

38    6  34 

3466 

Regulus 

E. 

48  50  57 

3*37 

47     3    9 

3-243 

45  15  45 

3-260 

43  28  46 

3376 

Mars 

E. 

74  34  25 

3408 

72  51     1 

343) 

71     8    2 

3441 

69  25  26 

3468 

Venus 

E. 

96  54  27 

3610 

95  15  58 

3638 

93  37  59 

3855 

99    0  14 

3878 

Sun 

E. 

124  15  52 

3649 

122  35  47 

3566 

120  56    5 

3583 

119  16  47 

3800 

6 

a  Arietis 

W. 

77     7  37 

3386 

78  51  32 

3403 

80  35    4 

3419 

82  18  12 

3436 

Jupiter 

W. 

73     8  42 

3831 

74  53  56 

3317 

76  38  47 

3861 

78  23  13 

388-2 

Aldebaran 

W. 

46  36  39 

3489 

48  18    8 

3498 

49  59  24 

3609 

51  40  25 

3531 

Regulus 

E. 

34  40     5 

3364 

32  55  38 

3381 

31  11  36 

3899 

29  28    0 

3417 

Mars 

E. 

60  58  35 

3047 

59  18  27 

3664 

57  38  43 

3583 

55  59  25 

3801 

Venus 

E. 

83  58    4 

3767 

82  22  53 

3785 

80  48     6 

3805 

79  13  44 

3836 

Sun 

E. 

HI     6  16 

3690 

109  29  23 

3709 

107  52  55 

3737 

106  16  51 

3745 

7 

a  Arietis 

W. 

90  47  42 

3631 

92  28  26 

3638 

94    8  47 

9654 

95  48  45 

3569 

Jupiter 

W. 

86  59  23 

3465 

88  41  26 

3481 

90  23    6 

3497 

92    4  24 

9514 

Aldebaran 

W. 

60     1   11 

3585 

61  40  27 

3599 

63  19  23 

3613 

64  58     1 

3637 

Mars 

E. 

47  48  58 

3890 

46  12     5 

3708 

44  35  36 

3735 

42  59  29 

3748 

Venus 

E. 

71  28    7 

3918 

69  56  11 

3937 

68  24  39 

3956 

66  53  31 

3975 

Sun 

E. 

98  22  35 

3837 

96  48  55 

3855 

95  15  38 

3873 

93  42  44 

3891 

8 

Jupiter 

W. 

100  25  14 

3593 

102    4  19 

3807 

103  43    4 

3633 

105  21  28 

9888 

Aldebaran 

E. 

73     6  22 

3698 

74  43     5 

3710 

76  19  31 

3734 

77  55  37 

9789 

196 


NOVEMBER,    1857. 


XV. 


GREENWICH   MEAN 

TIME. 

• 

LUNAB  DISTAKCE& 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

sod 

Noon. 

or 

TTTh. 

of 

VF>. 

Of 

I». 

or 

Portion. 

Diff. 

Diff. 

Diff. 

Diff. 

O        I       If 

O         /        If 

O         I        II 

O         I        ,1 

8 

Pollux 

W. 

22  46  29 

9674 

24  26    0 

9886 

26     5  12 

9809 

27  44     4 

9617 

Mara 

E. 

41  23  46 

3760 

39  48  25 

9777 

38  13  27 

9794 

36  38  51 

9811 

Venue 

E. 

65  22  47 

9993 

63  52  25 

8011 

62  22  26 

8080 

60  52  50 

8047 

Sun 

E. 

92  10  13 

3909 

90  38    5 

9936 

89    6  19 

9948 

87  34  55 

9960 

0 

Jupiter 

W. 

106  59  31 

9609 

108  37  15 

9666 

110  14  40 

9681 

HI  51  45 

9690 

Aldebaran 

W. 

79  31  25 

9748 

81     6  56 

9766 

82  42    8 

9779 

84  17     3 

9793 

Pollux 

w. 

35  53  34 

3687 

37  30  31 

9700 

39    7  11 

971)1 

40  43  33 

2738 

Saturn 

w. 

28  46    2 

9731 

30  22     1 

9741 

31  57  47 

9760 

33  33  21 

9760 

Mare 

E. 

28  51  12 

3891 

27  18  42 

9907 

25  46  32 

9998 

24   14  42 

3989 

Venus 

E. 

53  30  12 

8183 

52    2  42 

8160 

50  35  33 

9  66 

49    8  43 

8183 

Sun 

E. 

80     3     9 

8042 

78  33  48 

8007 

77    4  46 

3078 

75  36     3 

8088 

10 

Aldebaran 

W. 

92    7  23 

9306 

93  40  38 

9889 

95  13  3^ 

9880 

96  46  22 

9893 

Pollux 

W. 

48  41     3 

9789 

50  15  45 

9801 

51  50  11 

9818 

53  '24  22 

3834 

Saturn    . 

W. 

41  27  48 

961-2 

43    2    0 

3831 

44  36     0 

9883 

46     9  46 

9849 

Venus 

E. 

41  59  18 

8969 

40  34  19 

8974 

39    9  37 

8388 

37  45   12 

8304 

Sun 

E. 

68  16  57 

8108 

66  49  58 

8178 

65  23  16 

8189 

63  56  49 

8198 

11 

Pollux 

W. 

61  11  50 

9876 

62  44  40 

9680 

64  17  18 

9844 

65  49  45 

2903 

Saturn 

W. 

53  55  30 

9890 

55  28    2 

9898 

57    0  23 

9907 

58  32  33 

9910 

Regulus 

W. 

24  25  47 

9886 

25  58  24 

9894 

27  30  51 

9903 

29     3    7 

9909 

Venus 

E. 

30  47  26 

8878 

29  24  44 

8893 

28    2  18 

8407 

26  40    9 

8493 

Sun 

E. 

56  48  15 

8908 

55  23  14 

8969 

53  58  26 

8960 

52  33  51 

8990 

12 

Pollux 

W. 

73  29  14 

9948 

75    0  38 

9961 

76  31  52 

9958 

78    2  58 

9984 

Saturn 

W. 

66  10  54 

9908 

67  42    6 

9960 

69  13     9 

9967 

70  44     3 

9978 

Regulus 

W. 

36  42    2 

9947 

38  13  21 

9964 

39  44  31 

9961 

41   15  33 

9967 

Sun 

E. 

45  33  53 

8840 

44  10  28 

8849 

42  47  13 

8806 

41  24     9 

8367 

13 

Pollux 

W. 

85  36  24 

9990 

87    6  43 

8001 

88  36  55 

8005 

90    7     1 

8010 

Saturn 

w. 

78  16  40 

8009 

79  46  50 

8008 

81   16  53 

8018 

82  46  50 

8018 

Regulus 

w. 

48  48  46 

9996 

50  19    2 

8003 

51  49  12 

8C0J 

53  19  17 

8011 

Sun 

E. 

34  31  23 

8412 

33     9  20 

8493 

31  47  28 

8431 

30  25  47 

8489 

18 

Sun 

W. 

20  31  11 

8060 

21  50  34 

8048 

23  10  11 

8633 

24  30    0 

8092 

a  Aquilss 

E. 

54    9  10 

4440 

53    4  2d 

4498 

52    0  27 

4003 

50  57  21 

4616 

Fomalhaut 

E. 

74  57  23 

8886 

73  33  52 

8838 

72  10  24 

8840 

7.)  46  59 

8344 

a  Pegasi 

E. 

96  45  52 

8888 

95  22  19 

8881 

93  58  43 

8897 

94  35     3 

8830 

19 

Sun 

W. 

31  11  29 

8488 

32  32  12 

8478 

33  53     3 

8470 

35  14     1 

8463 

Fomalhaut 

E. 

63  50  55 

8864 

62  27  57 

8869 

61     5    5 

8874 

59  42  19 

8380 

a  Pegasi 

E. 

85  36     0 

8818 

84  12    3 

8813 

82  48    5 

8809 

81  24    4 

8808 

20 

SlTN 

W. 

42     0  47 

8429 

43  22  31 

8491 

44  44  24 

8413 

46     6  26 

8406 

Fomalhaut 

E. 

52  50  37 

8490 

51  28  49 

8487 

50    7  14 

8400 

48  45  54 

8460 

a  Pegasi 

E. 

74  23  30 

8800 

72  59  18 

8299 

71  35     5 

8998 

70  10  51 

3397 

Jupiter 

E. 

118  27  58 

9998 

116  57  37 

2988 

115  27     9 

9981 

113  56  32 

9973 

21 

Sun 

W. 

52  58  51 

8868 

54  21  50 

3808 

55  45    0 

8844 

57     8  21 

3338 

Fomalhaut 

E. 

42    4     8 

8078 

40  45     4 

8604 

39  26  34 

8639 

38     8  42 

8678 

a  Pegasi 

E. 

63     9  37 

8999 

61  45  25 

8800 

60  21   14 

8308 

58  57    6 

8300 

a  Arietis 

E. 

104  11  59 

9994 

102  41  3» 

9980 

101   11     8 

9977 

99  40  26 

9948 

Jupiter 

E. 

106  21  20 

9988 

104  49  49 

9999 

103  18    7 

99J1 

101  46  15 

9913 

XVI. 
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GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES 

Star's  Nam* 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XV*. 

of 

xvni*. 

of 

XXJk 

Of 

Position. 

Diff. 

DUL 

DUL 

Diff. 

O         I        If 

O         /        II 

o      i      n 

O        1       H 

8 

Pollux 

W. 

29  22  36 

2880 

31     0  50 

2646 

32  38  44 

3889 

34  16  19 

2674 

Mars 

E. 

35    4  37 

38*27 

33  30  44 

2644 

31  57  13 

3859 

30  24    2 

3876 

Venua 

E. 

59  23  36 

8066 

57  54  43 

8069 

56  26  11 

8100 

54  58     1 

8117 

Sun 

E. 

86    3  52 

2977 

84  33  10 

2998 

83    2  49 

8010 

81  32  49 

8036 

9 

Jupiter 

W. 

113  28  32 

9706 

115    5     1 

2722 

116  41  12 

3736 

118  17    5 

3749 

Aldebaran 

W. 

85  51  40 

2806 

87  26    0 

2818 

89    0    4 

2831 

90  33  51 

3843 

Pollux 

W. 

42  19  36 

2741 

43  55  22 

2768 

45  30  52 

2766 

47    6    6 

3778 

Saturn 

W. 

35    8  41 

3770 

36  43  48 

2780 

38  18  42 

3791 

39  53  22 

3901 

Mara 

E. 

22  43  12 

2964 

21  12     1 

9969 

19  41  10 

2986 

18  10  38 

8003 

Venua 

E. 

47  42  13 

8198 

46  16    2 

8214 

44  50    9 

8230 

43  24  35 

8344 

Sun 

E. 

74    7  39 

8108 

72  39  33 

8118 

71  11  45 

8131 

69  44  13 

8144 

10 

Aldebaran 

W. 

98  18  51 

2904 

99  51     5 

2916 

101  23    4 

2936 

102  54  50 

2936 

Pollux 

W. 

54  58  19 

268ft 

56  32    2 

2846 

58     5  31 

3856 

59  38  47 

3866 

Saturn 

W. 

47  43  20 

2862 

49  16  41 

2883 

50  49  49 

2671 

53  22  45 

2880 

Venua 

E. 

36  21     5 

8819 

34  57  15 

8333 

33  33  42 

8347 

32  10  25 

8363 

Sun 

E. 

62  30  37 

8310 

61     4  40 

8223 

59  38  58 

8335 

58  13  30 

8346 

11 

Pollux 

W. 

67  22    0 

2912 

68  54    4 

2930 

70  25  58 

2936 

71  57  41 

3936 

Saturn 

W. 

60    4  33 

2923 

61  36  23 

2931 

63     8    3 

2939 

64  39  33 

3946 

Regulua 

W. 

30  35  14 

2918 

32    7  10 

29-26 

33  38  57 

2933 

35  10  34 

2940 

Venus 

E. 

25  18  19 

8440 

23  56  47 

8468 

22  35  36 

8476 

21  14  45 

8494 

Sun 

E. 

51     9  28 

8800 

49  45  17 

8811 

48  21  18 

8830 

46  57  30 

3880 

12 

Pollux 

W. 

79  33  56 

2971 

81     4  45 

2978 

82  35  25 

3964 

84     5  58 

2989 

Saturn 

w. 

72  14  50 

2979 

73  45  29 

2986 

75  15  59 

2991 

76  46  23 

3997 

Regulus 

w. 

42  46  27 

2973 

44  17  13 

2980 

45  47  51 

2935 

47  18  22 

2991 

Sun 

E. 

40     1  15 

8377 

38  38  32 

8386 

37  15  59 

8398 

35  53  36 

3401 

13 

Pollux 

W. 

91  37     1 

8016 

93    6  55 

8020 

94  36  43 

8036 

96    6  25 

8030 

Saturn 

W. 

84  16  42 

8032 

85  46  27 

80*6 

87  16    7 

8081 

88  45  41 

3039 

Regulua 

w. 

54  49  16 

8017 

56  19    8 

8033 

57  48  54 

8038 

59  18  35 

3030 

Sun 

E. 

29    4  15 

8460 

27  42  55 

8461 

26  21  47 

8471 

25    0  51 

3483 

18 

Sun 

W. 

25  50    0 

8614 

27  10    9 

8606 

28  30  27 

8497 

29  50  54 

3490 

a  Aquilae 

E. 

49  55    9 

4683 

48  53  55 

4767 

47  53  43 

4837 

46  54  37 

4934 

Fomalhaut 

E. 

69  23  38 

8847 

68    0  21 

8861 

66  37    8 

8864 

65  13  59 

8858 

a  Pegasi 

E. 

91  11  20 

8822 

89  47  34 

8820 

88  23  46 

8817 

86  59  54 

3315 

19 

Sun 

W. 

36  35    7 

8466 

37  56  20 

8449 

39  17  41 

8443 

40  39  10 

3435 

Fomalhaut 

E. 

58  19  40 

3886 

56  57  10 

8896 

55  34  49 

8405 

54  12  38 

8414 

a  Pegasi 

E. 

80    0    0 

8806 

78  35  55 

8804 

77  11  48 

8803 

75  47  40 

8301 

20 

Sun 

W. 

47  28  36 

8896 

48  50  55 

8890 

50  13  23 

8880 

51  36    2 

8873 

Fomalhaut 

E. 

47  24  51 

8481 

46    4    6 

8601 

44  43  43 

3633 

43  23  43 

8545 

a  Pegasi 

E. 

68  46  36 

8297 

67  22  21 

8398 

65  58    7 

3397 

64  33  52 

8297 

Jupiter 

E. 

112  25  46 

2968 

110  54  53 

2963 

109  23  52 

2964 

107  52  41 

2946 

21 

Sun 

W. 

58  31  54 

8824 

59  55  38 

8813 

61  19  35 

8301 

62  43  45 

3290 

Fomalhaut 

E. 

36  51  32 

8726 

35  35  11 

8777 

34  19  45 

8886 

33    5  22 

8910 

a  Pegasi 

E. 

57  33    0 

8809 

56     8  59 

8813 

54  45     3 

8319 

53  21   14 

8835 

a  Arietis 

E. 

98    9  33 

2969 

96  38  29 

2949 

95     7  12 

2989 

93  35  43 

2939 

Jupiter 

E. 

100  14  12 

2908 

98  41  57 

2894 

97    9  31 

2884 

95  36  52 

2874 
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XVII. 


GREENWICH    MEAN 

TIME. 

LUNAK  DISTANCES. 

3j 

Start  Nam* 

P.L. 

P.L. 

P.L. 

P.L. 

22 

and 

Noon. 

of 

Hlh- 

of 

VI*. 

of 

DP*- 

Of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

O        1        U 

64     8     8 

8379 

O        1        II 

65  32  44 

8366 

66°  57  35 

8364 

O        1        II 

68  22  40 

8341 

a  Pegasi 

E. 

51  57  32 

8833 

50  33  59 

8348 

49  10  37 

8363 

47  47  26 

8867 

a  Arietia 

E. 

92    4     1 

3918 

90  32     5 

3907 

88  59  55 

3896 

87  27  31 

3886 

Jupiter 

E. 

94    4     0 

3864 

92  30  55 

3864 

90  57  37 

3843 

89  24    4 

3881 

23 

Sun 

W. 

75  32    2 

8173 

76  58  45 

8167 

78  25  46 

8143 

79  53    5 

8137 

a  Pegasi 

E. 

40  56  20 

8474 

39  35  27 

8607 

38  15  11 

8647 

36  55  39 

8698 

a  Arietis 

E. 

79  41  45 

38*28 

78     7  47 

3809 

76  33  31 

3796 

74  58  58 

3783 

Jupiter 

E. 

81  32  25 

3770 

79  57  18 

3767 

78  21  54 

3744 

76  46  12 

3730 

24 

Sun 

W. 

87  14  30 

8043 

88  43  49 

8036 

90  13  29 

8009 

91  43  31 

3991 

a  Aquilae 

W. 

42  22  49 

4988 

43  19  55 

4830 

44  19    7 

4666 

45  20  19 

4654 

a  Arietis 

E. 

67     1  34 

3710 

65  25     7 

3695 

63  48  20 

9679 

62  11  12 

3668 

Jupiter 

E. 

68  42  54 

3866 

67     5  15 

3610 

65  27  15 

3636 

63  48  54 

3609 

Aldebaran 

E. 

98     6  13 

3747 

96  30  36 

3730 

94  54  36 

3714 

93  18  15 

3698 

25 

Sun 

W. 

99  19  20 

3898 

100  51  41 

3880 

102  24  26 

9860 

103  57  36 

9843 

a  Aquilae 

W. 

50  52  55 

4034 

52    4  11 

8938 

53  16  52 

8859 

54  30  53 

8788 

a  Arietis 

E. 

54     0  17 

3685 

52  21     2 

9669 

50  41  25 

3658 

49     1  26 

3538 

Jupiter 

E. 

55  31  37 

3637 

53  51     2 

3611 

52  10     4 

3494 

50  28  43 

3478 

Aldebaran 

E. 

85  10  50 

3613 

83  32  11 

3694 

81  53     8 

3677 

80  13  42 

3660 

26 

Sun 

W. 

111  49  41 

3744 

113  25  23 

3735 

115     1  30 

3708 

116  38    2 

3687 

a  Aquilae 

W. 

60  59     9 

8471 

62  20     5 

8430 

63  41  59 

8870 

65    4  50 

8834 

Fomalhaut 

W. 

31  48     2 

8403 

33  10  16 

8396 

34  34  32 

8199 

36     0  42 

3118 

a  Arietis 

E. 

40  36  20 

3467 

38  54  20 

3464 

37  12    2 

3441 

35  29  26 

3481 

Jupiter 

E. 

41  56     9 

3396 

40  12  29 

3380 

38  28  26 

3866 

36  44     1 

3861 

Aldebaran 

E. 

71  50  33 

3476 

70     8  44 

3457 

68  26  30 

3441 

66  43  53 

9436 

Saturn 

E. 

122     1  45 

3401 

120  18  12 

3383 

118  34  11 

3863 

116  49  43 

2344 

27 

Sun 

W. 

124  47    8 

3694 

126  26  11 

9576 

128     5  39 

3669 

129  45  30 

3643 

a  Aquiln 

W. 

72  11  46 

3134 

73  39  26 

8091 

75    7  46 

8059 

76  36  46 

8034 

Fomalhaut 

W. 

43  34  58 

3786 

45    9  45 

3738 

46  45  35 

3693 

48  22  26 

3649 

Aldebaran 

E. 

58     5  18 

3361 

56  20  33 

3887 

54  35  28 

9836 

52  50    6 

3814 

Pollux 

R 

100  58     4 

3363 

99  10  56 

9336 

97  23  22 

3919 

95  35  23 

3309 

Saturn 

E. 

108    0  37 

3363 

106  13  28 

3985 

104  25  53 

3318 

102  37  53 

3300 

28 

a  Aquilae 

W. 

84  10  *  8 

3910 

85  42  14 

3891 

87  14  44 

3876 

88  47  35 

3860 

Fomalhaut 

W. 

56  39  56 

3476 

58  21  44 

3447 

60    4  12 

3430 

61  47  18 

3896 

a  Pegasi 

W. 

36  23  30 

3930 

37  55  24 

3841 

39  28  59 

3773 

41     4    4 

3709 

Aldebaran 

E. 

43  59  34 

3374 

42  12  56 

3370 

40  26  13 

3370 

38  39  30 

9370 

Pollux 

E. 

86  29  18 

3133 

84  38  54 

3109 

82  48     8 

3094 

80  57     0 

3081 

Saturn 

E. 

93  31  33 

3131 

91  41     6 

3106 

89  50  16 

3093 

87  59     5 

3079 

29 

Fomalhaut 

W. 

70  30  54 

3396 

72  17    0 

3379 

74     3  30 

9366 

75  50  20 

3953 

a  Pegasi 

W. 

49  17  55 

3478 

50  59  39 

3443 

52  42  12 

9413 

54  25  28 

3386 

Pollux 

E. 

71  36  29 

3033 

69  43  30 

3013 

67  50  15 

9008 

65  56  45 

1996 

Saturn 

E. 

78  38  14 

3030 

76  45  11 

3010 

74  51  53 

3001 

72  58  21 

1998 

Regulus 

E. 

108  24  32 

3031 

106  31  30 

9011 

104  38  13 

3001 

102  44  41 

1998 

30 

Fomalhaut 

W. 

84  48  38 

3308 

86  36  53 

3303 

88  25  16 

3300 

90  13  44 

9198 

a  Pegasi 

W. 

63  10  34 

3383 

64  56  58 

9370 

66  43  42 

3368 

68  30  44 

3347 

Pollux 

E. 

56  26  25 

1964 

54  31  54 

1961 

52  37  18 

1968 

50  42  37 

1956 

Saturn 

E. 

63  27  47 

1968 

61  33  14 

1960 

59  38  36 

1967 

57  43  54 

1966 

Regulus 

E. 

93  14     6 

1969 

91  19  31 

1968 

89  24  50 

1964 

87  30    3 

1988 
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GREENWICH    MEAN 

TIME. 

LUNAK  DISTANCES. 

3j 

Start  Nun* 

P.L. 

P.L. 

P.L. 

P.L. 

22 

and 

Midnight. 

of 

xv*. 

of 

XVfflk. 

of 

XXI*. 

of 

Position. 

Biff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

O        1        II 

69  48     1 

8328 

O        1        I. 

71  13  37 

8314 

72°  39  29 

8301 

O        1        It 

74     5  37 

8187 

a  Pegasi 

E. 

46  24  32 

8383 

45     1  55 

8400 

43  39  38 

8431 

42  17  45 

8446 

a  Arietis 

E. 

85  54  53 

9878 

84  22     0 

3861 

82  48  51 

9848 

81  15  26 

9886 

Jupiter 

E. 

87  50  16 

9818 

86  16  12 

3807 

84  41  53 

9704 

83     7  17 

9783 

23 

Sun 

W. 

81  20  42 

8110 

82  48  39 

8006 

84  16  55 

8078 

85  45  32 

8060 

a  Pegasi 

E. 

35  36  57 

8647 

34  19  13 

8710 

33     2  37 

3785 

31  47  19 

8870 

a  Arietis 

E. 

73  24    7 

97(18 

71  48  57 

9764 

70  13  29 

3740 

08  37  42 

9734 

Jupiter 

E. 

75  10  12 

9716 

73  33  52 

9700 

71  57  12 

9686 

70  20  13 

3671 

24 

Sun 

W. 

93  13  55 

9973 

94  44  41 

9066 

96  15  50 

3036 

97  47  23 

3010 

a  Aquilae 

W. 

46  23  24 

4481 

47  28  17 

4318 

48  34  53 

4312 

49  43     8 

4116 

a  Arietis 

E. 

60  33  43 

9040 

58  55  54 

3633 

57  17  43 

3617 

55  39  11 

3601 

Jupiter 

E. 

62  10  11 

9603 

60  31     6 

9677 

58  51  39 

3660 

57  11  49 

9644 

Aldebaran 

E. 

91  41  32 

9681 

90     4  26 

9663 

88  26  57 

3646 

86  49    5 

3630 

25 

Sun 

W. 

105  31  10 

9833 

107    5    9 

9803 

108  39  34 

9782 

110  14  25 

9763 

a  Aquilae 

W. 

55  46  12 

8714 

57    2  44 

8640 

58  20  26 

8686 

59  39  16 

8638 

a  Arietis 

E. 

47  21     6 

9633 

45  40  25 

3600 

43  59  24 

3494 

42  18     2 

3480 

Jupiter 

E. 

48  46  59 

9461 

47     4  51 

9444 

45  22  19 

3430 

43  39  25 

3418 

Aldebaran 

E. 

78  33  52 

9648 

76  53  38 

3636 

75  13     0 

3506 

73  31  58 

3403 

26 

Sun 

W. 

118  15     0 

9667 

119  52  24 

3648 

121  30  14 

3620 

123     8  29 

3613 

a  Aquilae 

w. 

66  28  34 

8970 

67  53  10 

8336 

69  18  36 

3107 

70  44  49 

3160 

Fomalhaut 

w. 

37  28  36 

3034 

38  58     6 

9064 

40  29     5 

3800 

42     1  25 

3843 

a  Arieiis 

E. 

33  46  35 

94*23 

32     3  31 

3413 

30  20  15 

3408 

28  36  52 

3404 

Jupiter 

E. 

34  59  16 

9337 

33  14  11 

3334 

31  28  47 

3312 

29  43     5 

3800 

Aldebaran 

E. 

65     0  54 

S410 

63  17  33 

3304 

61  33  49 

3370 

59  49  44 

3364 

Saturn 

E. 

115    4  47 

9336 

113  19  25 

3307 

HI  33  36 

3380 

109  47  20 

3370 

27 

Sun 

W. 

131  25  45 

9636 

133     6  22 

3610 

134  47  21 

3406 

136  28  41 

9480 

a  Aquilae 

W. 

78     6  22 

8001 

79  36  33 

9077 

81     7  15 

9063 

82  38  27 

9030 

Fomalhaut 

W. 

50     0  14 

9610 

51  38  56 

367* 

53  18  29 

9638 

54  58  50 

3606 

Aldebaran 

E. 

51     4  27 

9304 

49  18  33 

3904 

47  32  25 

3386 

45  46     4 

3370 

Pollux 

E. 

93  46  59 

9188 

91  58  10 

3160 

90     8  56 

3164 

88  19  19 

3138 

Saturn 

E. 

100  49  25 

3184 

99    0  33 

9168 

97  11  17 

316-2 

95  21  37 

3136 

28 

a  Aquilae 

W. 

90  20  48 

9848 

91  54  10 

3837 

93  27  50 

3838 

95     1  42 

9890 

Fomalhaut 

W. 

63  30  58 

3873 

65  15  13 

9361 

66  59  58 

333! 

68  45  13 

9813 

a  Pegasi 
Aldebaran 

W. 

42  40  32 

3663 

44  18  15 

9601 

45  57     8 

3656 

47  37     3 

3616 

E. 

36  52  47 

9376 

35     6  12 

3388 

33  19  48 

3-207 

31  33  44 

3818 

Pollux 

E. 

79     5  32 

3068 

77  13  44 

3066 

75  21  37 

3044 

73  29  11 

3033 

Saturn 

E. 

86     7  33 

3066 

84  15  41 

3063 

82  23  30 

3043 

80  31     1 

9080 

29 

Fomalhaut 

W. 

77  37  29 

9341 

79  24  56 

3331 

81   12  38 

33-23 

83    0  33 

9316 

a  Pegasi 

W. 

56    9  23 

9360 

57  53  55 

3337 

59  39     0 

3317 

61  24  34 

9800 

Pollux 

E. 

64     3     3 

1087 

62     9     9 

1080 

60  15     3 

1074 

58  20  48 

1060 

Saturn 

E. 

71     4  36 

1866 

69  10  38 

1070 

67  16  30 

1073 

65  22  12 

1067 

Regulus 

E. 

100  50  56 

1086 

98  50  59 

1070 

97    2  51 

1073 

95    8  33 

1067 

30 

Fomalhaut 

W. 

92    2  15 

3107 

93  50  47 

3108 

95  39  20 

3100 

97  27  49 

9909 

a  Pegasi 

W. 

70  18     1 

3330 

72     5  31 

9331 

73  53  12 

3336 

75  41     1 

3338 

Pollux 

E. 

48  47  52 

1064 

46  53     5 

1066 

44  58  19 

1066 

43     3  33 

1066 

Saturn 

E. 

55  49     9 

1065 

53  54  23 

1066 

51  59  38 

1066 

50    4  54 

1068 

Regulus 

E. 

85  35  14 

1061 

83  40  22 

1050 

81  45  28 

1060 

79  50  35 

1061 
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I. 


AT  GBEENWICH  APPARENT 

NOON. 

i 

1 
* 

i 

1 

THE  SUN^S 

Sidereal 
Time 
of  the 
Semi- 
diameter 

pmudng 

the 
Merid- 
ian. 

Equation  of 

Time, 

tobe 

subtracted 

Diff.for 
lhoor. 

Apparent 
Right  Aaeenelon. 

Dill,  for 
lhoor. 

Apparent 
DeoUuftttaa. 

DIff.for 
lhoor. 

Beml- 
dlameter. 

wMffl  to 

Apparent 

Time. 

Tues. 
Wed. 
Thur. 

1 
2 
3 

h.     m.     a. 

16  30  26.87 
16  34  46.48 
16  39     6.71 

a. 

10.802 
10.829 
10.854 

S.21°  bi  50.2 
22    0  51.3 
22    9  26.9 

ii 
23.06 

22.00 

20.93 

16  16"!  10 
16  16.25 
16  16.39 

70.33 
70.41 
70.49 

10  40.91 

10  17.92 

9  54.30 

a. 

0.945 
0.972 
0.998 

Fri. 
Sat. 
Sun. 

4 
5 
6 

16  43  27.56 
16  47  48.99 
16  52  10.97 

10.878 
10.902 
10.925 

22  17  36.8 
22  25  20.9 
22  32  38.9 

1986 

18.78 
17.68 

16 
16 
16 

16.52 
16.65 
16.77 

70.57 
70.65 
70.72 

9  30.08 
9     5.27 
8  39.91 

1.028 
1.046 
1.068 

Mod. 
Tues. 
Wed. 

7 
8 
9 

16  56  33.49 

17  0  56.51 
17    5  20.02 

10.946 
10.967 
10.986 

22  39  30.4 
22  45  55.2 
22  51  53.3 

16.58 
15.47 
14.35 

16 
16 
16 

16.88 
16.99 
17.10 

70.78 
70.84 
70.90 

8  14.03 
7  47.64 
7  20.77 

1.089 
1.110 
1.130 

Thur. 

Fri. 

Sat. 

10 
11 
12 

17    9  43.97 
17  14    8.35 
17  18  33.13 

11.005 
11.022 
11.037 

22  57  24.3 

23  2  28  0 
23    7    4.2 

13.21 
12.07 
10.93 

16 
16 
16 

17.20 
17.30 
17.39 

70.96 
71.02 
71.06 

6  53.45 
6  25.71 
5  57.56 

1.148 
1.165 
1.181 

Sun. 
Mod. 
Tues. 

13 
14 
15 

17  22  58.27 
17  27  23.73 
17  31  49.47 

11.051 
11.064 
11.075 

23  11  12.9 
23  14  53.8 
23  18    6.9 

9.78 
8.62 
7.45 

16 
16 
16 

17.48 
17.57 
17.66 

71.10 
71.14 
71.18 

5  29.05 
5    0.24 
4  31.14 

1.195 
1.207 
1.218 

Wed. 
Thur. 
Fri. 

16 
17 
18 

17  36  15.45 
17  40  41.67 
17  45    8.06 

11.085 
11.093 
11.099 

23  20  51.9 
23  23    8.8 
23  24  57.5 

6.28 
5.11 
8.94 

16 
16 
16 

17.74 
17.81 

17.88 

71.21 
71.23 
71.25 

4     1.79 
3  32.22 
3    2.46 

1.228 
1.236 
1.248 

Sat 
Sun. 
Mon. 

19 
20 
21 

17  49  34.57 
17  54     1.17 
17  58  27.82 

11.104 
11.108 
11.110 

23  26  17.9 
23  27  10.1 
23  27  33.9 

2.76 
1.58 
0.40 

16 
16 
16 

17.95 
18.02 
18.09 

71.27 
71.29 
71.30 

2  32.59 
2    2.63 
1  32.62 

1.247 
1.249 
1.250 

Tues. 
Wed. 
Thur. 

22 
23 
24 

18    2  54.51 
18    7  21.20 
18  11  47.82 

11.109 
11.106 
11.102 

23  27  29.4 
23  26  56.6 
23  25  55.3 

0.78 
1.96 
8.14 

16 
16 
16 

18.15 
18.20 
18.25 

71.30 
71.30 
71.29 

1     2.58 
0  32.54 
0    2.55 

1.250 
1.249 
1.247 

Fri. 
Sat. 
Sun. 

25 

26 
27 

18  16  14.35 
18  20  40.76 
18  25    7.02 

11.098 
11.093 
11.086 

23  24  25.9 
23  22  28.3 
23  20    2.5 

4.81 
5.48 
6.66 

16  18.29 
16  18.32 
16  18.34 

71.28 
71.27 
71.24 

0  27.34 

0  57.10 

1  26.73 

1.242 
1.237 
1.230 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

18  29  33.11 
18  33  58.98 
18  38  24.62 
18  42  50.00 

11.079 
11.069 
11.058 
11.047 

23  17    8.6 
23  13  46.7 
23    9  57.0 
23    5  39.5 

7.82 

8.99 

10.15 

11.30 

16 
16 
16 
16 

18.36 
18.38 
18.40 
18.41 

71.21 
71.18 
71.15 
71.12 

1  5618 

2  25.41 

2  54.41 

3  23.15 

1.222 
1.213 
1.202 
1.190 

Fri. 

32 

18  47  15.05 

11.034 

S.23    0  54.3 

12.45 

16 

18.41 

71.08 

3  51.57 

1.177 

Nora- 

—Mean  Tims  of  the  Semldiame 

ter  passing  may  be  f  < 

rand  by  a 

ubtrac 

ting  Oa.18  from  the 

Sidereal  Time. 

II. 
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AT  GREENWICH  MEAN  NOON. 

i 

1 

* 

i 

THE  SUN'S 

lQUStlOll  Of 

Time, 

tobt 

added  to 

Diftfor 
lhoor. 

Sidereal 
Time. 

Right  Aeoenakm. 

DHL  for 
Ihour. 

Apparent 
Declination. 

Dlff.for 
lhoor. 

subtracted 

Mean 
Thru. 

Tues. 
Wed. 
Thur. 

i 

2 
3 

16  30  28.79 
16  34  48.34 
16  39    8.50 

a. 

10.802 
10.829 
10.854 

S.21°  51  54.3 
22    0  55.1 
22    9  30.4 

n 
28.06 
22.00 
20.93 

10  40.74 

10  17.75 

9  54.14 

a. 

0.945 
0.972 
0.998 

h.    m.     a. 

16  41  9.53 
16  45  6.09 
16  49    2.64 

Fri. 
Sat. 
Sun. 

4 
5 
6 

16  43  29.28 
16  47  50.64 
16  52  12.55 

10.878 
10.902 
10.925 

22  17  40.0 
22  25  23.8 
22  32  41.5 

19.86 
18.78 
17.68 

9  29.92 
9    5.12 
8  39.76 

1.028 
1.046 
1.068 

16  52  59.21 

16  56  55.76 

17  0  52.31 

Mon. 
Tues. 
Wed. 

7 
8 
9 

16  56  34.99 

17  0  57.93 
17    5  21.36 

10.946 
10.967 
10.986 

22  39  32.7 
22  45  57.2 
22  51  55.0 

16.58 
15.47 
14.85 

8  13.88 
7  47.50 
7  20.63 

1.089 
1.110 
1.130 

17  4  48.87 
17  8  45.43 
17  12  41.99 

Thur. 

Fri. 

Sal. 

10 
11 
12 

17    9  45.23 
17  14    9.53 
17  18  34.23 

11.005 
11.022 
11.087 

22  57  25.8 

23  2  29.3 
23    7     5.3 

18.21 
12.07 
10.93 

6  53.32 
6  25.58 
5  57.44 

1.148 
1.165 
1.181 

17  16  38.55 
17  20  35.11 
17  24  31.67 

Sun. 
Mod. 
Tues. 

13 
14 
15 

17  22  59.29 
17  27  24.65 
17  31  50.30 

11.051 
11.064 
11.075 

23  11  13.8 
23  14  54.5 
23  18    7.4 

9.78 
8.62 
7.45 

5  28.94 
5     0.14 
4  31.05 

1.195 
1.207 
1.218 

17  28  28.23 
17  32  24.79 
17  36  21.35 

Wed. 
Thur. 
Fri. 

16 
17 

18 

17  36  16.19 
17  40  42.32 
17  45    8.62 

11.085 
11.093 
11.099 

23  20'  52.3 
23  23    9.1 
28  24  57.7 

6.28 
5.11 
8.94 

4     1.71 
3  32.14 
3    2.40 

1.228 
1.236 
1.243 

17  40  17.90 
17  44  14.46 
17  48  11.02 

Sat 
Sun. 
Mon. 

19 
20 
21 

17  49  35.04 
17  54     1.55 
17  58  28.11 

11.104 

11.108 
11.110 

23  26  18.0 
28  27  10.1 
23  27  33.9 

2.76 
1.58 
0.40 

2  32.54 
2    2.59 
1  32.59 

1.247 
1.249 
1.250 

17  52    7.58 

17  56    4.14 

18  0    0.70 

Tues. 
Wed. 
Thur. 

22 
23 
24 

18    2  54.70 
18    7  21.29 
18  11  47.82 

11.109 
11.106 
11.102 

28  27  29.4 
23  26  56.6 
23  25  55.4 

0.78 
1.96 
8.14 

1    2.56 
0  32.53 
0    2.56 

1.250 
1.249 
1.247 

18  3  57.26 
18  7  53.82 
18  11  50.38 

Fri. 
Sat. 
Sun. 

25 
26 
27 

18  16  14.26 
18  20  40.58 
18  25    6.75 

11.098 
11.093 
11.066 

23  24  26.0 
23  22  28.4 
23  20    2.7 

4.81 
5.48 
6.66 

0  27.32 

0  57.08 

1  26.70 

1.242 
1.237 
1.230 

18  15  46.94 
18  19  43.50 
18  23  40.05 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

18  29  32.75 
18  33  58.53 
18  38  24.08 
18  42  49.37 

11.079 
11.069 
11.058 
11.047 

23  17    8.9 
23  13  47.1 
23    9  57.5 
23    5  40.1 

7.82 

8.99 

10.15 

11.80 

1  56.14 

1  25.36 

2  54.35 

3  23.08 

1.222 
1.213 
1.202 
1.191 

18  27  36.61 
18  31  33.17 
18  35  29.73 
18  39  26.29 

Fri. 

32 

18  47  14.35 

11.084 

S.23    0  55.0 

12.45 

3  51.50 

1.177 

18  43  22.85 

N 

on. — The  Semldlami 

aterforMea 

a.  Noon  may  he  aeson 

led  the  sa 

me  aa  that  for 

Apparent 

Noon. 

26 
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III. 


AT  GREENWICH  MEAN  NOON. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 
365 


THE  SUN'S 


Tnu  LONGITUDE. 


249  18  46.2 

250  19  37.9 

251  20  30.8 

252  21  24.6 

253  22  19.7 

254  23  15.9 

255  24  13.3 

256  25  11.9 

257  26  11.6 

258  27  12.5 

259  28  14.5 

260  29  17.5 

261  30  21.5 

262  31  26.3 

263  32  31.9 

264  33  38.2 

265  34  45.0 

266  35  52.3 

267  37    0.0 

268  38    8.1 

269  39  16.3 

270  40  24.6 

271  41  33.1 

272  42  41.6 

273  43  50.1 

274  44  58.5 

275  46    6.9 

276  47  15.3 

277  48  23.6 

278  49  32.0 

279  50  40.4 

280  51  48.7 


Vl  59.0 

18  50.5 

19  43.2 

20  36.8 

21  31.7 

22  27.7 

23  24.9 

24  23.3 

25  22.9 

26  23.6 

27  25.4 

28  28.2 

29  32.0 

30  36.6 

31  42.0 

32  48.1 

33  54.7 

35  1.8 

36  9.3 

37  17.3 

38  25.3 

39  33.4 

40  41.7 

41  50.0 

42  58.3 

44  6.4 

45  14.6 

46  22.8 

47  30.9 

48  39.1 

49  47.3 

50  55.4 


Dill,  for 
1  hour. 


LATITUDE. 


52.13 
52.18 
52.22 

52.27 
52.32 
52.37 

52.42 
52.47 
52.52 

52.56 
52.60 
52.64 

52.68 
52.72 
52.75 

52.77 
52.79 
52.81 

52.83 
52.84 
52.85 

52.85 
52.85 
52.85 

52.85 
52.85 
52.85 

52.85 
52.85 
52.85 
52.85 

152.85 


+6.88 

0.91 
0.90 

0.85 
0.79 
0.69 

0.57 
0.45 
0.32 

0.20 
+0.07 
—0.03 

0.11 
0.16 
0.20 

0.20 
0.18 
0.13 

—0.04 

+0.07 

0.18 

0.32 
0.46 
0.59 

0.71 
0.82 
0.90 

0.95 
0.97 
0.98 
0.94 

+0.88 


Logarithm 

of  the 

Badius  Teotor 

of  the 


9.9936822 
.9936179 
.9935562 

.9934969 
.9934400 
.9933855 


.9932834 
.9932356 

.9931899 
.9931461 
.9931041 

.9930638 
.9930251 
.9929880 

.9929525 
.9929185 
.9928860 

.9928552 
.9928262 
.9927991 

.9927739 
.9927508 
.9927299 

.9927113 
.9926951 
.9926814 

.9926704 
.9926622 
.9926568 
.9926543 

9.9926547 


Did.  for 
1  hoar. 


27.3 
26.2 
25.2 

24.2 
23.2 
22.2 

21.2 
20.3 
19.4 

18.6 
17.8 
17.1 

16.4 
15.8 
15.1 

14.5 
13.8 
13.2 

12.4 
11.7 
10.9 

10.0 
9.1 
8.2 

7.2 
6.2 
5.1 

4.0 
2.8 
1.6 
0.4 

0.7 


h.  m.     •. 

7  17  38.58 

7  13  42.67 

7  9  46.76 


5  50.85 

1  54.94 

57  59.02 


6  54  3.10 
6  50  7.19 
6  46  11.28 

6  42  15.37 
6  38  19.45 
6  34  23.54 

6  30  27.63 
6  26  31.72 
6  22  35.81 

6  18  39.89 
6  14  43.97 
6  10  48.06 

6  6  52.15 
6  2  56.24 
5  59    0.32 

5  55  4.40 
5  51  8.48 
5  47  12.57 

5  43  16.66 
5  39  20.74 
5  35  24.83 

5  31  28.92 
5  27  33.01 
5  23  37.10 
5  19  41.20 

5  15  45.28 


Non.— k  eointpondt  to  the  tnu  equinox  of  the  date,  x'  to  the  mm  equinox  of  Jan.  (ML 
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GREENWICH 

MEAN  TIME. 

THE 

MOON'S 

1 

1 

SBHIDIAMBTHR. 

HORIZONTAL 

PARALTiAjf. 

MERIDIAN  PASSAGE. 

* 

AGS. 

Noon- 

Midnight. 

Noon. 

Dili,  for 
lhoor. 

Midnight. 

Difl.  tot 
lhoor. 

Diff.  for 
lhoor. 

1 

2 
3 

id  46.8 
16  42.4 
16  32.9 

l4  45A 
16  38.2 
16  26.7 

61  28.5 
61  12.3 
60  37.6 

-o".25 
1.08 
1.76 

61  23.0 
60  57.0 
60  14.7 

u 
-0.67 
1.45 
2.02 

h.    m. 

12  21.9 

13  29.8 

14  35.2 

m. 
2.79 
2.76 
2.61 

14.8 
15.8 
16.8 

4 
5 
6 

16  19.7 
16    4.2 
15  48.2 

16  12.1 
15  56.2 
15  40.3 

59  49.0 
58  52.2 
57  53.2 

2.23 
2.44 
2.43 

59  21.2 
58  22.6 
57  24.3 

2.37 
2.46 
2.36 

15  35.1 

16  28.8 

17  17.1 

2.37 
2.12 
1.92 

17.8 
18.8 
19.8 

7 
8 
9 

15  32.7 
15  19.0 
15    7.4 

15  25.6 
15  12.9 
15    2.5 

56  56.6 
56     6.1 
55  23.4 

2.26 
1.95 
1.60 

56  30.4 
55  43.7 
55    5.3 

2.10 
1.78 
1.41 

18     1.2 

18  42.8 

19  23.3 

1.78 
1.71 
1.69 

20.8 
21.8 
22.8 

10 
11 
12 

14  58.2 
14  51.3 
14  46.8 

14  54.4 
14  48.8 
14  45.3 

54  49.5 
54  24.5 

54    7.8 

1.22 

0.87 
0.53 

54  35.9 
54  15.1 
54    2.4 

1.04 
0.69 
0.38 

20    3.8 

20  45.7 

21  29.6 

1.72 
1.79 
1.89 

23.8 
24.8 
25.8 

13 
14 
15 

14  44.3 
14  43.7 
14  44.7 

14  43.8 
14  44.0 
14  45.8 

53  58.8 

53  56.6 

54  0.3 

-0.23 

+0.04 

0.26 

53  56.9 

53  57.8 

54  4.1 

-0.09 

+0.16 

0.87 

22  16.3 

23  5.6 
23  57.0 

2.01 
2.09 
2.16 

26.8 

27.8 
28.8 

16 
17 
18 

14  47.2 
14  50.8 
14  55.7 

14  48.9 
14  53.1 

14  58.7 

54    9.1 
54  22.7 
54  40.7 

0.47 
0.66 
0.85 

54  15.3 
54  31.1 
54  51.5 

0.56 
0.75 
0.95 

6 

0  49.2 

1  40.9 

2.17 
2.12 

0.0 
1.0 
2.0 

19 
20 
21 

15    2.0 
15    9.5 
15  18.4 

15    5.6 
15  13.8 
15  23.4 

55     3.5 

55  31.1 

56  3.9 

1.05 
1.26 
1.47 

55  16.7 

55  46.9 

56  22.2 

1.15 
1.37 

1.58 

2  31.0 

3  18.8 

4  4.5 

2.04 
1.95 
1.88 

3.0 
4.0 
5.0 

22 
23 
24 

15  28.8 
15  40.3 
15  52.9 

15  34.4 
15  46.5 
15  59.4 

56  41.8 

57  24.4 

58  10.7 

1.68 
1.86 
1.97 

57    2.5 

57  47.2 

58  34.5 

1.78 
1.93 
1.98 

4  48.9 

5  33.0 

6  18.1 

1.84 
1.86 
1.93 

6.0 
7.0 
8.0 

25 
26 
27 

16     5.9 
16  18.3 
16  29.0 

16  12.2 
16  24.0 
16  33.3 

58  58.3 

59  43.9 

60  23.1 

1.96 
1.80 
1.41 

59  21.6 

60  46 

60  38.8 

1.90 
1.63 
1.16 

7    5.8 

7  57.5 

8  54.7 

2.07 
2.27 
2.49 

9.0 
10.0 
11.0 

28 

29 
30 
31 

16  36.6 
16  39.9 
16  38.4 
16  31.9 

16  38.8 
16  39.8 
16  35.7 
16  27.1 

60  51.0 

61  3.2 
60  57.6 
60  33.9 

0.85 
+0.15 
-0.62 

1.33 

60  59.2 

61  2.8 
60  48.0 
60  16.1 

+0.51 

-0.23 

0.99 

1.64 

9  57.4 

11  4.2 

12  11.6 

13  15.6 

2.69 
2.79 
2.74 
2.55 

12.0 
13.0 
14.0 
15.0 

32 

16  21.2 

16  14.3 

59  54.6 

-1.96 

59  29.7 

-2.23 

14  14.0 

2.22 

16.0 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

How. 

Bight  Aaosniion. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Boor. 

Bight  Ajoanskm. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

TUESDAY   1. 

THURSDAY  8. 

h.    m.    a. 

a. 

O        1        I 

« 

h.    m.    ■. 

a. 

O        1        II 

■ 

0 

4  29  56.17 

2.8153 

NJ26  46    4.4 

6.063 

0 

6  46  40.87 

3.7077 

N.27  50  39.0 

8438 

1 

4  32  45.24 

34303 

26  52  37.8 

6.451 

1 

6  49  27.95 

3.7813 

27  46  36.5 

4.143 

2 

4  35  34.61 

3.8253 

26  58  58.5 

6.338 

2 

6  52  14.63 

3.7745 

27  42  21.8 

4446 

3 

4  38  24.28 

3.8302 

27    5    6.3 

6.033 

3 

6  55    0.90 

3.7677 

27  37  55.0 

4.648 

4 

4  41  14.24 

34349 

27  11     1.2 

5407 

4 

6  57  46.76 

3.7608 

27  33  16.1 

4.748 

5 

4  44    4.47 

3.8394 

27  16  43.1 

6.590 

5 

7    0  32.20 

3.7637 

27  28  25.2 

4.948 

6 

4  46  54.96 

34434 

27  22  12.0 

5.373 

6 

7    3  17.21 

3.7465 

27  23  22.4 

6.147 

7 

4  49  45.68 

34470 

27  27  27.9 

6.167 

7 

7    6     1.78 

3.7393 

27  18    7.7 

6443 

8 

4  52  36.60 

34502 

27  32  30.8 

4439 

8 

7    8  45.91 

3.7817 

27  12  41.4 

6436 

9 

4  55  27.71 

34531 

27  37  20.6 

4.718 

9 

7  11  29.58 

3.7238 

27    7    3.6 

6.725 

10 

4  58  18.98 

34559 

27  41  57.1 

4.497 

10 

7  14  12.77 

2.7167 

27    1  14.4 

6.916 

11 

5     1  10.41 

34587 

27  46  20.2 

4.373 

11 

7  16  55.47 

3.7076 

26  55  13.9 

6.103 

12 

5    4    2.01 

3.8614 

27  50  29.9 

4.050 

12 

7  19  37.68 

34994 

26  49    2.1 

6488 

13 

5    6  53.78 

3.8610 

27  54  26.2 

8428 

13 

7  22  19.40 

3.6913 

26  42  39.2 

6.473 

14 

5    9  45.70 

34683 

27  58    9.1 

8.602 

14 

7  25    0.63 

34829 

26  36    5.4 

6.654 

15 

5  12  37.74 

34682 

28     1  38.5 

8.377 

15 

7  27  41.36 

34744 

26  29  20.7 

6484 

16 

5  15  29.88 

34696 

28    4  54.3 

3.151 

16 

7  30  21.57 

34667 

26  22  25.3 

7413 

17 

5  18  22.10 

34709 

28    7  56.5 

2423 

17 

7  33     1.25 

34669 

26  15  19.2 

7.186 

18 

5  21  14.39 

34720 

28  10  45.1 

3.696 

18 

7  35  40.40 

3.6481 

26    8    2.8 

7.359 

19 

5  24    6.74 

34728 

28  13  20.1 

3.470 

19 

7  38  19.02 

34392 

26    0  36.1 

7.631 

20 

5  26  59.13 

34734 

28  15  41.5 

3.346 

20 

7  40  57.10 

34301 

25  52  59.1 

7.703 

21 

5  29  51.55 

34737 

28  17  49.5 

3.030 

21 

7  43  34.63 

34209 

25  45  11.9 

7470 

22 

5  32  43.98 

34737 

28  19  43.9 

1.793 

22 

7  46  11.61 

24117 

25  37  14.7 

8486 

23 

5  35  36.40 
WED 

9.8735 

NESD. 

N.28  21  24.7 
AlY  2. 

1466 

23 

7  48  48.04 
FI 

2.6026 

IIDAY 

NJ35  29    7.7 
4. 

8.199 

0 

5  38  28.79 

24739 

N.28  22  51.8 

1437 

0 

7  51  23.91 

24081 

NJ25  20  50.9 

8469 

1 

5  41  21.15 

34732 

28  24     5.1 

1.108 

1 

7  53  59.21 

24836 

25  12  24.6 

8415 

2 

5  44  13.46 

34714 

28  25    4.8 

0483 

2 

7  56  33.94 

24741 

25    3  49.0 

8473 

3 

5  47    5.72 

34703 

28  25  50.9 

0.656 

3 

7  59    8.10 

24646 

24  55    4.0 

8.827 

4 

5  49  57.90 

3.8697 

28  26  23.5 

0429 

4 

8     1  41.69 

24649 

24  46    9.8 

8478 

5 

5  52  49.97 

3.8667 

28  26  42.5 

0.303 

5 

8    4  14.71 

2.6462 

24  37    6.6 

9.127 

6 

5  55  41.90 

3.8644 

28  26  48.0 

0419 

6 

8    6  47.13 

2.6855 

24  27  54.6 

9.374 

7 

5  58  33.70 

34621 

28  26  40.0 

0.345 

7 

8    9  18.97 

3.6356 

24  18  33.8 

9421 

8 

6     1  25.36 

3.8597 

28  26  18.5 

0.471 

8 

8  11  50.23 

3.5163 

24    9    4.2 

9486 

9 

6    4  16.88 

24573 

28  25  43.5 

0.698 

9 

8  14  20.91 

3.5064 

23  59  25.9 

9.707 

10 

6    7     8.24 

2.8544 

28  24  54.9 

0.923 

10 

8  16  51.00 

3.4966 

23  49  39.3 

9445 

11 

6    9  59.41 

34512 

28  23  52.9 

1.144 

11 

8  19  20.50 

3.4867 

23  39  44.5 

9480 

12 

6  12  50.38 

24477 

28  22  37.6 

1465 

12 

8  21  49.41 

3.4769 

23  29  41.7 

10.112 

13 

6  15  41.14 

2.8440 

28  21     9.1 

1.585 

13 

8  24  17.73 

34671 

23  19  31.0 

10.344 

14 

6  18  31.66 

24399 

28  19  27.4 

1404 

14 

8  26  45.47 

34678 

23    9  12.4 

10475 

15 

6  21  21.93 

24355 

28  17  32.6 

3422 

15 

8  29  12.61 

34474 

22  58  46.0 

10.503 

16 

6  24  11.92 

24308 

28  15  24.8 

3.339 

16 

8  31  39.16 

34376 

22  48  12.0 

10427 

17 

6  27     1.63 

34360 

28  13     3.9 

3457 

17 

8  34    5.11 

34376 

22  37  30.7 

10.749 

18 

6  29  51.05 

34211 

28  10  30.0 

2473 

18 

,     8  36  30.47 

34178 

22  26  42.1 

10470 

19 

6  32  40.16 

34159 

28    7  43.3 

3.885 

19 

8  38  55.24 

34080 

22  15  46.3 

10988 

20 

6  35  28.96 

34106 

28    4  43.8 

8498 

20 

8  41  19.43 

34983 

22    4  43.5 

11.105 

21 

6  38  17.44 

34052 

28     1  31.5 

3411 

21 

8  43  43.03 

24886 

21  53  33.7 

11*390 

22 

6  41     5.59 

9.7996 

27  58    6.5 

8433 

22 

8  46    6.06 

24790 

21  42  17.1 

11483 

23 

6  43  53.41 

3.7938 

27  54  28.9 

8.731 

23 

8  48  28.51 

24693 

21  30  53.9 

11441 

24 

6  46  40.87 

3.7877 

N.27  50  39.0 

8438 

24 

8  50  50.38 

24697 

N.21  19  24.2 

11548  1 

VI. 


DECEMBER,    1857. 
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GREENWICH    MEAN   TIME. 

THE  MOON'S   RIGHT  ASCENSION  AND   DECLINATION. 

Hour. 

Right  Attention. 

Biff, 
for  1  m. 

Deolination. 

DiH 

fbrlm. 

Hour. 

Bight  Aaeeaikm. 

fbrlm. 

Declination. 

DHL 
forlm 

SAT 

URDA 

Y  5. 

MONDAY  7. 

h.    m.    a. 

1. 

O         |        if 

if 

h.    m.    a. 

O           I         M 

u 

0 

8  50  50.38 

33597 

NSl  19  24.2 

11348 

0 

10  34  10.60 

13781 

N.10  36  47.7 

14.686 

1 

8  53  11.67 

3^000 

21    7  48.1 

11.664 

1 

10  36     9.11 

13733 

10  22  11.8 

14.610 

2 

8  55  32.38 

2.8403 

20  56     5.7 

11.769 

2 

10  38    7.28 

13687 

10    7  34.4 

14.636 

3 

8  57  52.51 

9.8807 

20  44  17.1 

11360 

3 

10  40    5.11 

13811 

9  52  55.5 

14.660 

4 

9    0  12.07 

33219 

20  32  22.5 

11.969 

4 

10  42    2.60 

13666 

9  38  15.2 

14.683 

5 

9    2  31.06 

23118 

20  20  22.0 

13367 

5 

10  43  59.76 

13601 

9  23  33.6 

14.703 

6 

9    4  49.49 

3303ft 

20    8  15.6 

13.164 

6 

10  45  56.60 

13447 

9    8  50.8 

14.733 

7 

9    7    7.36 

3.3031 

19  56    3.5 

13.347 

7 

10  47  53.13 

13396 

8  54     6.8 

14.743 

8 

9    9  24.66 

9.3838 

19  43  45.9 

13339 

8 

10  49  49.35 

13844 

8  39  21.6 

14.761 

9 

9  11  41.41 

2.3746 

19  31  22.8 

13.438 

9 

10  51  45.26 

13394 

8  24  35.4 

14.780 

10 

9  13  57.61 

33655 

19  18  54.5 

13315 

10 

10  53  40.88 

1.9946 

8    9  48.1 

14.796 

11 

9  16  13.26 

3.3504 

19    6  21.0 

13.601 

11 

10  55  36.21 

13198 

7  54  59.9 

14310 

12 

9  18  28.37 

3.3473 

18  53  42.4 

13.684 

12 

10  57  31.25 

13160 

7  40  10.9 

14333 

13 

9  20  42.94 

3.2388 

18  40  58.9 

12.760 

13 

10  59  26.01 

1.9103 

7  25  21.1 

14386 

14 

9  22  56.97 

3.3295 

18  28  10.5 

13.847 

14 

11     1  20.49 

1.9058 

7  10  30.6 

14347 

15 

9  25  10.48 

34307 

18  15  17.3 

13330 

15 

11     3  14.71 

13016 

6  55  39.5 

14367 

16 

9  27  23.46 

2.2119 

18    2  19.4 

13.003 

16 

11     5    8.68 

13976 

6  40  47.8 

14366 

17 

9  29  35.91 

3.3031 

17  49  17.0 

13370 

17 

11    7    2.41 

1.8934 

6  25  55.6 

14373 

18 

9  31  47.84 

3.1946 

VI  36  10.3 

13.147 

18 

11     8  55.89 

13893 

6  11     3.0 

14380 

19 

9  33  59.25 

2,1860 

17  22  59.3 

13.319 

19 

11  10  49.12 

1.8661 

5  56  10.0 

14.887 

20 

9  36  10.16 

2.1777 

17    9  44.0 

13.288 

20 

11  12  42.10 

13811 

5  41  16.6 

14394 

21 

9  38  20.57 

3.1094 

16  56  24.7 

13366 

21 

11  14  34.85 

13773 

5  26  22.7 

14300 

22 

9  40  30.49 

2.1012 

16  43     1.4 

13.431 

22 

11  16  27.38 

13737 

5  11  28.5 

14.906 

23 

9  42  39.92 
SU 

3.1631 
NDA? 

N.16  29  34.2 
r   6. 

13485 

23 

11  18  19.70 
TU 

13703 

ESDA7 

N.  4  56  34.1 

r  8. 

14.906 

0 

9  44  48.86 

3.1460 

N.16  16     3.2 

18348 

0 

11  20  11.81 

1.8667 

N.  4  41  39.5 

14.908 

1 

9  46  57.32 

3.1370 

16    2  28.5 

18308 

1 

11  22    3.71 

13633 

4  26  45.0 

14308 

2 

9  49    5.30 

3.1290 

15  48  50.2 

13.688 

2 

11  23  55.40 

13697 

4  11  50.5 

14.908 

3 

9  51  12.80 

3.1310 

15  35     8.4 

13.726 

3 

11  25  46.88 

13664 

3  56  56.0 

14308 

4 

9  53  19.82 

3.1131 

15  21  23.2 

13.781 

4 

11  27  38.17 

13683 

3  42     1.5 

14307 

5 

9  55  26.37 

3.1063 

15    7  34.7 

13383 

5 

11  29  29.27 

13603 

3  27    7.2 

14306 

6 

9  57  32.46 

3.0977 

14  53  43.1 

18386 

6 

11  31  20.19 

13473 

3  12  13.1 

14399 

7 

9  59  38.10 

3.0903 

14  39  48.4 

13.987 

7 

11  33  10.94 

13444 

2  57  19.3 

14394 

8 

10     1  43.30 

33630 

14  25  50.7 

13.986 

8 

11  35     1.52 

13416 

2  42  25.8 

14.891 

9 

10    3  48.06 

3.0768 

14  11  50.1 

14.034 

9 

11  36  51.91 

13388 

2  27  32.5 

14386 

10 

10    5  52.40 

33667 

13  57  40.6 

14.082 

10 

11  38  42.16 

13368 

2  12  39.6 

14378 

11 

10    7  56.31 

33017 

13  43  40.3 

14.139 

11 

11  40  32.27 

13339 

1  57  47.1 

14371 

12 

10    9  59.80 

33647 

13  29  31.2 

14.179 

12 

11  42  22.25 

1.8815 

1  42  55.1 

14363 

13 

10  12    2.87 

33477 

13  15  19.6 

14.313 

13 

11  44  12.08 

13292 

1  28     3.7 

14362 

14 

10  14    5.52 

33408 

13     1     5.6 

14.262 

14 

11  46     1.76 

13269 

1  13  12.9 

14343 

15 

10  16    7.76 

33840 

12  46  49.3 

14.291 

15 

11  47  51.30 

13246 

0  58  22.7 

14.832 

16 

10  18    9.60 

33373 

12  32  30.7 

14329 

16 

11  49  40.71 

13225 

0  43  33.1 

14.831 

17 

10  20  11.04 

3.0208 

12  18    9.8 

14.368 

17 

11  51  30.00 

13306 

0  28  44.3 

14307 

18 

10  22  12.10 

33143 

12    3  40.7 

14403 

18 

11  53  19.17 

13186 

N.  0  13  56.3 

14.792 

19 

10  24  12.77 

33079 

11  49  21.6 

14.485 

19 

11  55    8.23 

13168 

S.  0    0  50.8 

14.778 

20 

10  26  13.05 

33017 

11  34  54.5 

14467 

20 

11  56  57.19 

13152 

0  15  37.1 

14.769 

21 

10  28  12.97 

13957 

11  20  25.5 

14.600 

21 

11  58  46.05 

13186 

0  30  22.5 

14.748 

22 

10  30  12.53 

13697 

11     5  54.6 

14339 

22 

12    0  34.82 

13121 

0  45    6.9 

14.731 

23 

10  32  11.74 

13689 

10  51  22.0 

14.667 

23 

12    2  23.50 

13107 

0  59  50.3 

14.716 

24 

10  34  10.60 

1.9781 

N.10  36  47.7 

14.686 

24 

12    4  12.10 

1.8093 

S.  1  14  32.7 

14.699 
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VII. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Attention. 

DHL 
forlm. 

Declination. 

DHL 
forlm. 

Boor. 

Right  Attention. 

DHL 
forlm. 

Declination. 

Biff, 
forlm. 

WEDNESDAY  9. 

FRIDAY 

n. 

h.    m.    a. 

■. 

O        1        u 

« 

h.    m.    a. 

O       1       » 

// 

0 

12    4  12.10 

1.8003 

S.  1  14  32.7 

14499 

0 

13  30  59.45 

14368 

S.12  25  42.9 

19498 

1 

12    6     0.62 

1.8079 

1  29  14.0 

14478 

1 

13  32  49.67 

1.8381 

12  38  41.2 

19447 

2 

12    7  49.05 

1.8006 

1  43  54.1 

14.668 

2 

13  34  40.03 

14404 

12  51  36.4 

19499 

3 

12    9  37.41 

1.8065 

1  58  33.0 

14440 

3 

13  36  30.52 

144S7 

13    4  28.3 

19438 

4 

12  11  25.71 

1.8046 

2  13  10.7 

14417 

4 

13  38  21.16 

14459 

13  17  16.9 

19.789 

5 

12  13  13.96 

14037 

2  27  47.0 

14495 

5 

13  40  11.95 

14477 

13  30    2.2 

19.797 

6 

12  15    2.16 

14099 

2  42  22.1 

14473 

6 

13  42    2.89 

14509 

13  42  44.2 

13479 

7 

12  16  50.31 

14091 

2  56  55.8 

14460 

7 

13  43  53.98 

14599 

13  55  22.8 

19414 

8 

12  18  38.41 

14018 

3  11  28.1 

14496 

8 

13  45  45.24 

14667 

14    7  57.9 

13466 

9 

12  20  20.47 

14007 

3  25  58.9 

14409 

9 

13  47  36.67 

14586 

14  20  29.5 

19.497 

10 

12  22  14.50 

14009 

3  40  28.3 

14.478 

10 

13  49  28.27 

14614 

14  32  57.5 

19A88 

11 

12  24    2.50 

1.7997 

3  54  56.2 

14.469 

11 

13  51  20.04 

14643 

14  45  22.0 

19478 

12 

12  25  50.47 

1.7993 

4    9  22.5 

14.493 

12 

13  53  11.99 

14679 

14  57  42.9 

19416 

13 

12  27  38.42 

1.7991 

4  23  47.0 

14495 

13 

13  55    4.11 

1.8709 

15  10    0.0 

19.964 

14 

12  29  26.36 

1.7989 

4  38    9.9 

14468 

14 

13  56  56.41 

14789 

15  22  13.4 

19.193 

15 

12  31  14.29 

1.7987 

4  52  31.1 

14439 

15 

13  58  48.89 

14769 

15  34  23.1 

19.180 

16 

12  33    2.21 

1.7980 

5    6  50.6 

14.309 

16 

14     0  41.56 

1.8794 

15  46  29.0 

19.066 

17 

12  34  50.12 

1.7986 

5  21     8.3 

14.979 

17 

14    2  34.42 

14890 

15  58  31.0 

11.999 

18 

12  36  38.04 

1-7937 

5  35  24.3 

14.948 

18 

14    4  27.47 

14860 

10  10  29.0 

11.983 

19 

12  38  25.97 

1.7989 

5  49  38.3 

14.918 

19 

14    6  20.73 

1.8893 

16  22  23.1 

11467 

20 

12  40  13.91 

1.7991 

6    3  50.5 

I4.1b6 

20 

14    8  14.19 

14997 

16  34  13.0 

11409 

21 

12  42     1.86 

1.7993 

6  18    0.7 

14.163 

21 

14  10    7.85 

14960 

16  45  59.1 

11.784 

22 

12  43  49.83 

1.7997 

6  32    8.9 

14.119 

22 

14  12     1.71 

1.8994 

16  57  41.1 

11466 

23 

12  45  37.83 
THU 

14009 

RSDA* 

S.  6  46  15.0 
Y    10. 

14486 

23 

14  13  55.78 
SAT1 

1.9098 

S.17    9  19.0 
I    12. 

11497 

0 

12  47  25.86 

14008 

S.  7    0  19.0 

14449 

0 

14  15  50.05 

14063 

S.17  20  52.7 

11496 

1 

12  49  13.93 

14016 

7  14  20.9 

14418 

1 

14  17  44.54 

1.9100 

17  32  22.1 

11464 

2 

12  51     2.04 

14099 

7  28  20.6 

18477 

2 

14  19  39.25 

14137 

17  43  47.2 

11489 

3 

12  52  50.19 

14099 

7  42  18.2 

18440 

3 

14  21  34.18 

14173 

17  55    8.0 

11410 

4 

12  54  38.39 

14038 

7  56  13.6 

13409 

4 

14  23  29.33 

1.9910 

18    6  24.4 

11.936 

5 

12  56  26.65 

14048 

8  10    6.6 

18469 

5 

14  25  24.70 

14947 

18  17  36.3 

11.161 

6 

12  58  14.97 

14069 

8  23  57.2 

13493 

6 

14  27  20.30 

1.9986 

18  28  43.7 

11487 

7 

13     0     3.36 

14071 

8  37  45.4 

13.784 

7 

14  29  16.13 

1.9394 

18  39  46.6 

11410 

8 

13     1  51.82 

14089 

8  51  31.2 

13.745 

8 

14  31  12.19 

1.9363 

18  50  44.9 

10433 

9 

13     3  40.35 

1.8093 

9    5  14.7 

13.704 

9 

14  33     8.49 

1.9403 

19     1  38.6 

10456 

10 

13     5  28.94 

14104 

9  18  55.7 

13.069 

10 

14  35     5.03 

1.9448 

19  12  27.6 

10.779 

11 

13    7  17.60 

14117 

9  32  34.2 

13490 

11 

14  37     1.81 

1.9488 

19  23  12.0 

10.700 

12 

13     9    6.34 

14181 

9  46  10.1 

18.676 

12 

14  38  58.83 

1.9528 

19  33  51.6 

10418 

13 

13  10  55.17 

14147 

9  59  43.3 

13431 

13 

14  40  56  09 

1.9668 

19  44  26.3 

10437 

14 

13  12  44.10 

14163 

10  13  13.8 

13486 

14 

14  42  53.59 

1.9803 

19  54  56.1 

10456 

15 

13  14  33.13 

14181 

10  26  41.6 

13440 

15 

14  44  51.33 

1.9644 

20    5  21.0 

10473 

16 

13  16  22.27 

14199 

10  40    6.6 

13493 

16 

14  46  49.32 

1.9686 

20  15  40.9 

10290 

17 

13  18  11.52 

14917 

10  53  28.8 

13446 

17 

14  48  47.56 

1.9797 

20  25  55.8 

10.906 

18 

13  20    0.88 

14936 

11     6  48.3 

13.999 

19 

14  50  46.05 

14769 

20  36     5.6 

10*190 

19 

13  21  50.35 

14964 

11  20    4.8 

13.961 

19 

14  52  44.79 

14811 

20  46  10.2 

10433 

20 

13  23  39.93 

14979 

11  33  18.4 

13.909 

20 

14  54  43.78 

1.9853 

20  56    9.6 

9447 

21 

13  25  29.62 

14999 

11  46  29.1 

13.163 

21 

14  56  43.03 

14896 

21     6     3.8 

9461 

22 

13  27  19.43 

14319 

11  59  36.8 

13.109 

22 

14  58  42.53 

14939 

21  15  52.8 

9-779 

23 

13  29    9.37 

14336 

12  12  41.4 

13461 

23 

15     0  42.28 

14089 

21  25  36.4 

9-682 

24 

13  30  59.45 

14368 

S.12  25  42.8 

19.998 

24 

15     2  42.30 

94035 

S.21  35  14.6 

9-590 

VIII. 
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GREENWICH    MEAN   TIME. 

THE  MOON'S   EIGHT  ASCENSION  Aim  DECLINATION. 

Hoar. 

Right  Amnion. 

Biff, 
forlm. 

DMUnfttfon. 

Difl. 
fori  m. 

Hoar. 

Right  Attention. 

DHL 
forlm. 

Declination. 

DUE. 
forlm. 

SUJ 

NDAY 

13. 

TUESDAY   15. 

h.    m.    0. 

S. 

O        f       n 

ii 

h.    m.    •. 

•. 

o              N 

a 

0 

15    2  42.30 

3.0023 

S.21  35  14.6 

9.690 

0 

16  43  46.13 

2.2002 

S.27  15  39.2 

4.284 

1 

15    4  42.57 

2.0006 

21  44  47.3 

9.499 

1 

16  45  58.24 

24)084 

27  19  52.4 

4.155 

2 

15    6  43.10 

2.0113 

21  54  14.5 

9.407 

2 

16  48  10.54 

24066 

27  23  57.8 

4.025 

3 

15    8  43.90 

2.0166 

22    3  36.2 

9.816 

3 

16  50  23.02 

2.2096 

27  27  55.4 

34)06 

4 

15  10  44.97 

24)200 

22  12  52.3 

9.222 

4 

16  52  35.69 

24127 

27  31  45.2 

3.765 

5 

15  12  46.30 

2.0248 

22  22    2.8 

9.127 

5 

16  54  48.55 

9.2158 

27  35  27.2 

3.688 

6 

15  14  47.89 

2.0267 

22  31     7.6 

9.082 

6 

16  57     1.59 

241187 

27  39     1.2 

8402 

7 

15  16  49.75 

2.0832 

22  40    6.7 

84)86 

7 

16  59  14.80 

94*216 

27  42  27.4 

34170 

8 

15  18  51.87 

2.0877 

22  48  59.9 

84388 

8 

17     1  28.17 

3.2248 

27  45  45.6 

8.237 

9 

15  20  54.26 

2.0420 

22  57  47.3 

8.741 

9 

17    3  41.71 

241269 

27  48  55.8 

8.104 

10 

15  22  56.91 

2.0462 

23    6  28.8 

84M2 

10 

17    5  55.40 

2.2294 

27  51  58.0 

94)69 

11 

15  24  59.81 

24)005 

23  15    4.3 

8.542 

11 

17    8    9.24 

2.2819 

27  54  52.1 

24*36 

12 

.15  27    2.97 

24)549 

23  23  33.8 

8442 

12 

17  10  23.23 

2.2844 

27  57  38.1 

2.700 

13 

15  29    6.40 

24)604 

23  31  57.3 

8440 

13 

17  12  37.37 

2.2368 

28    0  16.1 

9466 

14 

15  31  10.10 

24)689 

23  40  14.6 

8.287 

14 

17  14  51.65 

2.2391 

28    2  45.9 

9428 

15 

15  33  14.07 

2.0884 

23  48  25.8 

8.186 

15 

17  17    6.07 

2.2413 

28    5    7.5 

2.299 

16 

15  35  18.31 

24)728 

23  56  30.9 

8.082 

16 

17  19  20.62 

2.2436 

28    7  20.9 

2.156 

17 

15  37  22.81 

2.0772 

24    4  29.6 

7.926 

17 

17  21  35.30 

2.2456 

28    9  26.1 

2.019 

18 

15  39  27.57 

2.0616 

24  12  22.0 

74)21 

18 

17  23  50.09 

2.2474 

28  11  23.2 

1.882 

19 

15  41  32.59 

2.0857 

24  20    8.1 

7.714 

19 

17  26    4.99 

2.2492 

28  13  12.0 

1.744 

20 

15  43  37.88 

24)003 

24  27  47.7 

7407 

20 

17  28  20.00 

2.2612 

28  14  52.5 

1406 

21 

15  45  43.43 

24)047 

24  35  21.0 

7498 

21 

17  30  35.13 

2.2530 

28  16  24.7 

1468 

22 

15  47  49.24 

24)990 

24  42  47.6 

7492 

22 

17  32  50.36 

2.2546 

28  17  48.6 

14)28 

23 

15  49  55.31 
MO 

2.1082 

NDAY 

S.24  50    7.8 
14. 

7.281 

23 

17  35    5.68 
WED1 

2.2561 
YESDJ 

S.28  19    4.1 
\Y   16. 

1.188 

0 

15  52     1.63 

2.1075 

S.24  57  21.3 

7.169 

0 

17  37  21.09 

2.2575 

S.28  20  11.2 

14)50 

1 

15  54    8.21 

2.1116 

25    4  28.1 

74)57 

1 

17  39  36.58 

2.2567 

28  21  10.0 

04)10 

2 

15  56  15.05 

2.1162 

25  11  28.2 

6.946 

2 

17  41  52.14 

2.2599 

28  22    0.4 

0.776 

3 

15  58  22.15 

2.1204 

25  18  21.6 

6.833 

3 

17  44    7.77 

2.2611 

28  22  42.4 

0.680 

4 

16    0  29.50 

2.1246 

25  25    8.2 

6.718 

4 

17  46  23.47 

2.2622 

28  23  16.0 

0490 

5 

16    2  37.10 

2.1267 

25  31  47.9 

6.604 

5 

17  48  39.24 

2.2633 

28  23  41.2 

0.348 

6 

16    4  44.94 

2.1827 

25  38  20.7 

6.488 

6 

17  50  55.07 

2.2642 

28  23  57.9 

0.210 

7 

16    6  53.02 

2.1867 

25  44  46.5 

64)72 

7 

17  53  10.95 

2.2650 

28  24     6.3 

0.069 

8 

16    9     1.35 

2.1409 

25  51     5.3 

6.256 

8 

17  55  26.87 

2.2667 

28  24     6.2 

0.072 

9 

16  11     9.93 

2.1461 

25  57  17.1 

6.188 

9 

17  57  42.83 

2.2662 

28  23  57.6 

0.214 

10 

16  13  18.76 

2.1492 

26     3  21.9 

6.020 

10 

17  59  58.82 

2.2667 

28  23  40.5 

04)56 

11 

16  15  27.83 

2.1681 

26     9  19.6 

6.901 

11 

18    2  14.84 

2.2671 

28  23  14.9 

0.499 

12 

16  17  37.13 

2.1569 

26  15  10.0 

5.781 

12 

18    4  30.88 

2.2675 

28  22  40.7 

04139 

13 

16  19  46.66 

2.1607 

26  20  53.2 

5.659 

13 

18    6  46.94 

2.2678 

28  21  58.1 

0.781 

14 

16  21  56.42 

2.1646 

26  26  29.1 

6.537 

14 

18    9    3.02 

2.2680 

28  21     7.0 

0.922 

15 

16  24    6.41 

2.1684 

26  31  57.7 

5416 

15 

18  11  19.10 

2.2680 

28  20    7.4 

1.062 

16 

16  26  16.63 

2.1722 

26  37  19.0 

5.293 

16 

18  13  35.18 

2.2680 

28  18  59.4 

1.204 

17 

16  28  27.07 

2.1756 

26  42  32.9 

5.169 

17 

18  15  51.26 

2.2679 

28  17  42.9 

1446 

18 

16  30  37.73 

2.1795 

26  47  39.3 

64M4 

18 

18  18    7.33 

2.2678 

28  16  17.9 

1.488 

19 

16  32  48.61 

2.1681 

26  52  38.3 

4.919 

19 

18  20  23.38 

2.2674 

28  14  44.4 

1431 

20 

16  34  59.70 

2.1866 

26  57  29.7 

4.798 

20 

18  22  39.41 

2.2669 

28  13    2.5 

1.772 

21 

16  37  11.00 

2.1901 

27    2  13.5 

4.667 

21 

18  24  55.41 

2.9664 

28  11  12.1 

1.914 

22 

16  39  22.51 

9.1985 

27    6  49.7 

4440 

22 

18  27  11.38 

2*2669 

28    9  13.2 

24)55 

23 

16  41  34.22 

2.1969 

27  11  18.3 

4412 

23 

18  29  27.32 

9.2658 

28    7    5.9 

2.195 

24 

16  43  46.13 

2.2002 

S.27  15  39.2 

4.284 

24 

18  31  43.22 

2-2646 

S.28    4  50.2 

2.835 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AaowMton. 

DHL 
for  1  m. 

DeoUnatton. 

JMff. 
forlm. 

Hour. 

Bight  Amotion. 

Diff. 
forlm. 

PimHnatlmi 

Biff, 
forlm. 

THURSDAY  17. 

SATURDAY  19. 

h.    m.    «. 

«. 

O        1        1 

M 

h.    m.    «. 

i. 

O       1       u 

« 

0 

18  31  43.22 

94646 

S.28    4  50.2 

9486 

0 

20  18    6.01 

9.1461 

S.23  37  24.2 

8407 

1 

18  33  59.07 

3.9637 

28    2  25.9 

9.475 

1 

20  20  14.67 

9.1495 

23  28  44.3 

8.793 

2 

18  36  14.86 

2.969? 

27  59  53.2 

9.615 

2 

20  22  23.11 

9.1388 

23  19  57.5 

8487 

3 

18  38  30.59 

9.9616 

27  57  12.1 

2.755 

3 

20  24  31.33 

9.1859 

23  11     3.8 

8.960 

4 

18  40  46.25 

9.9604 

27  54  22.6 

9494 

4 

20  26  39.33 

9.1315 

23    2    3.4 

9.083 

5 

18  43     1.85 

94001 

27  51  24.8 

sana 

5 

20  28  47.11 

9.1978 

22  52  56.2 

9.176 

6 

18  45  17.37 

9.3678 

27  48  18.6 

8.173 

6 

20  30  54.67 

9.1943 

22  43  42.3 

9.987 

7 

18  47  32.80 

9.9665 

27  45    4.0 

8319 

7 

20  33    2.02 

9.1907 

22  34  21.8 

9.897 

8 

18  49  48.15 

9.9551 

27  41  41.1 

8.451 

8 

20  35    9.16 

9.1179 

22  24  54.7 

9407 

9 

18  52    3.41 

9.9586 

27  38    9.9 

3.591 

9 

20  37  16.09 

9.1136 

22  15  21.0 

9.61? 

10 

18  54  18.58 

9.9691 

27  34  30.3 

8.780 

10 

20  39  22.81 

9.1101 

22    5  40.8 

9.796 

11 

18  56  33.66 

9.9505 

27  30  42.4 

3468 

11 

20  41  29.31 

9.1065 

21  55  54.0 

9433 

13 

18  58  48.64 

3.948? 

27  26  46.2 

4.005 

12 

20  43  35.59 

9.1039 

21  46    0.8 

9.939 

13 

19     1     3.51 

9.9468 

27  22  41.8 

4.143 

13 

20  45  41.66 

94993 

21  36     1.3 

10.043 

14 

19    3  18.26 

9.3448 

27  18  29.2 

4480 

14 

20  47  47.51 

9495? 

21  25  55.6 

10.147 

15 

19    5  32.89 

9.949? 

27  14    8.3 

4.416 

15 

20  49  53.15 

94933 

21  15  43.6 

10.961 

16 

19    7  47.39 

9.3406 

27    9  39.3 

4.661 

16 

20  51  58.58 

34887 

21     5  25.4 

10455 

17 

19  10     1.76 

9.9385 

27    5    2.2 

4.689 

17 

20  54    3.79 

94850 

20  55     1.0 

10.468 

18 

19  12  16.00 

9.9364 

27    0  16.9 

4422 

18 

20  56    8.78 

94613 

20  44  30.5 

10468 

19 

19  14  30.12 

9.3843 

26  55  23.5 

4456 

19 

20  58  13.55 

94778 

20  33  54.0 

10456 

20 

19  16  44.10 

9.3318 

26  50  22.1 

5.091 

20 

21     0  18.11 

94744 

20  23  11.5 

10.767 

21 

19  18  57.94 

3.9993 

26  45  12.6 

6435 

21 

21     2  22.48 

94711 

20  12  23.0 

10468 

22 

19  21  11.62 

9*9967 

26  39  55.1 

6458 

22 

21     4  26.64 

94677 

20     1  28.6 

10467 

23 

19  23  25.15 
FB 

9.9343 

IDAY 

S.26  34  29.6 
18. 

5.491 

23 

21    6  30.60 
SU] 

94643 

NDAY 

S.19  50  28.3 
20. 

11.053 

0 

19  25  38.53 

3.931? 

S.26  28  56.2 

6.699 

0 

21    8  34.35 

9.0607 

S.19  39  22.2 

11.149 

1 

19  27  51.76 

3.3193 

26  23  14.9 

6.754 

1 

21  10  37.89 

9.0579 

19  28  10.4 

11.944 

2 

19  30    4.83 

9.3165 

26  17  25.7 

6486 

2 

21  12  41.22 

94538 

19  16  52.9 

11489 

3 

19  32  17.74 

9.9137 

26  11  28.6 

6417 

3 

21  14  44.35 

9.0505 

19    5  29.7 

11433 

4 

19  34  30.48 

9.9109 

26    5  23.7 

6.146 

4 

21  16  47.28 

9.0473 

18  54    0.9 

11434 

5 

19  36  43.05 

3.3081 

25  59  11.1 

6.376 

5 

21  18  50.02 

24439 

18  42  26.7 

11.616 

6 

19  38  55.45 

9.9059 

25  52  50.7 

6404 

6 

21  20  52.55 

2.0407 

18  30  47.0 

11.707 

7 

19  41     7.68 

9.9033 

25  46  22.6 

6439 

7 

21  22  54.89 

94375 

18  19     1.9 

11.797 

8 

19  43  19.73 

9.1993 

25  39  46.8 

6461 

8 

21  24  57.05 

9.0843 

18    7  11.4 

11487 

9 

19  45  31.59 

9.1960 

25  33    3.3 

6.787 

9 

21  26  59.01 

9.0311 

17  55  15.5 

11.976 

10 

19  47  43.26 

9.19S8 

25  26  12.3 

6.919 

10 

21  29    0.78 

9.0979 

17  43  14.3 

19465 

11 

19  49  54.73 

2.1896 

25  19  13.8 

7438 

11 

21  31     2.36 

24349 

17  31     7.8 

19.161 

12 

19  52    6.01 

9.1861 

25  12    7.8 

7.169 

12 

21  33    3.76 

34318 

17  18  56.2 

19.987 

13 

19  54  17.10 

2.1832 

25    4  54.4 

7.386 

13 

21  35    4.98 

3.0188 

17    6  39.6 

13419 

14 

19  56  28.01 

2.1800 

24  57  33.5 

7410 

14 

21  37    6.02 

94158 

16  54  17.9 

13404 

15 

19  58  38.72 

9.1768 

24  50     5.2 

7433 

15 

21  39    6.88 

94139 

16  41  51.1 

13488 

16 

20    0  49.23 

9.1735 

24  42  29.5 

7.656 

16 

21  41     7.57 

94101 

16  29  19.3 

13.573 

17 

20    2  59.54 

9.1703 

24  34  46.4 

7.779 

17 

21  43    8.09 

94079 

16  16  42.6 

19.660 

18 

20     5     9.65 

9.1668 

24  26  56.0 

7401 

18 

21  45    8.44 

94044 

16    4     1.2 

19.733 

19 

20    7  19.56 

9.1635 

24  18  58.3 

8431 

19 

21  47    8.62 

94017 

15  51  14.9 

13419 

20 

20    9  29.27 

9.1603 

24  10  53.5 

8.138 

20 

21  49    8.64 

1.9990 

15  38  23.8 

19489 

21 

20  11  38.77 

9.1566 

24    2  41.7 

8*366 

21 

21  51     8.50 

14964 

15  25  28.1 

19*967 

22 

20  13  48.06 

9.1581 

23  54  22.9 

8479 

22 

21  53    8.21 

14939 

15  12  27.8 

13449 

23 

20  15  57.14 

2.1496 

23  45  57.1 

8490 

23 

21  55    7.77 

1.9914 

14  59  23.0 

13.117 

24 

20  18    6.01 

9.1461 

S.23  37  24.2 

8407 

24 

21  57    7.18 

14889 

S.14  46  13.7 

13.193 

X. 
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MEAN  TIME. 
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Hoar. 

Bight  AjNnskm. 

Dill 
forlm. 

DoclbuNlo&» 

Biff, 
forlm. 

Boor. 

Bight  Amotion. 

Diff. 
forlm. 

DeoUnatton. 

DHL 

teln. 

MO 

NDAY 

21. 

WEDNESDAY  23. 

h.    m.    s. 

B. 

O        J        1 

* 

h.    m.    b. 

B. 

O       1       u 

« 

0 

31  57    7.18 

1.9889 

S.14  46  13.7 

18.192 

0 

33  30  57.45 

1.9497 

S.  3    3  38.8 

16.736 

1 

31  59    6.44 

1.9864 

14  33  59.9 

13.967 

1 

33  33  54.47 

1.9609 

3  47  54.4 

16.T56 

3 

33     1     5.55 

1.9840 

14  19  41.6 

13.342 

3 

33  34  51.56 

1.9521 

3  33    8.3 

16.784 

3 

33    3    4.53 

1.9617 

14    6  18.9 

13.414 

3 

33  36  48.73 

1.9534 

3  16  30.3 

15410 

4 

S3    5    3.35 

1.9794 

13  53  51.9 

13.486 

4 

33  38  45.96 

1.9548 

3    0  30.9 

15436 

5 

33    7    3.05 

1.9771 

13  39  30.6 

13.657 

5 

33  40  43.39 

1.9664 

1  44  40.0 

16461 

6 

33    9    0.61 

1.9749 

13  35  45.1 

13.636 

6 

33  43  40.73 

1.9581 

1  38  47.6 

16485 

7 

33  10  59.04 

14739 

13  13    5.5 

13.694 

7 

33  44  38.36 

14598 

1  13  53.8 

16.908 

8 

33  13  57.36 

1.9710 

13  58  31.8 

13.762 

8 

33  46  35.90 

1.9616 

0  56  58.6 

16433 

9 

33  14  55.56 

1.9691 

13  44  34.0 

13.830 

9 

33  48  33.65 

1.9634 

0  41    3.0 

16.953 

10 

33  16  53.65 

1.9672 

13  30  43.3 

18.894 

10 

33  50  31.51 

1.9652 

0  35    4.3 

15.973 

11 

33  18  51.63 

1.9663 

13  16  46.6 

13.959 

11 

33  53  39.48 

1.9672 

S.  0    9     5.3 

16.993 

13 

33  30  49.50 

1.9665 

13    3  47.1 

14.025 

13 

33  54  37.57 

1.9693 

N.  0    6  54.9 

16.010 

13 

33  33  47.36 

1.9619 

11  48  43.7 

144)88 

13 

33  56  35.80 

1.9717 

0  33  56.0 

16.037 

14 

33  34  44.93 

1.9603 

11  34  36.5 

14.161 

14 

S3  58  34.18 

1.9742 

0  38  58.1 

16.041 

15 

83  36  43.50 

1.9688 

11  30  35.6 

14.212 

15 

0    0  33.71 

14767 

0  55     1.0 

16.066 

16 

33  38  39.98 

1.9674 

11     6  10.9 

14.372 

16 

0    3  31.39 

1.9792 

1  11     4.7 

16467 

17 

33  30  37.37 

1.9669 

10  51  53.8 

14.332 

17 

0    4  30.31 

1.9817 

1  37    9.1 

16479 

18 

S3  33  34.67 

1.9644 

10  37  31.3 

14.389 

18 

0    6  19.19 

1-9844 

1  43  14.3 

16.090 

19 

33  34  31.89 

1.9631 

10  33    6.3 

14.447 

19 

0    8  18.34 

1.9872 

1  59  19.9 

16.100 

30 

33  36  39.04 

1.9619 

10    8  37.6 

14406 

30 

0  10  17.G7 

1-9903 

3  15  36.3 

16.109 

31 

33  38  36.13 

1.9607 

9  54    5.5 

14.563 

31 

0  13  17.18 

1-9934 

3  31  33.0 

16.118 

33 

33  40  33.13 

1.9497 

9  39  30.0 

14418 

33 

0  14  16.88 

1.9966 

3  47  40.3 

16.124 

33 

33  43  30.08 
TU1 

1.9487 

2SDA1 

S.  9  34  51.3 

r  22. 

14472 

33 

0  16  16.77 
THU 

1*9997 

FRSDA 

N.  3    3  47.9 
Y  24. 

16.138 

0 

33  44  16.97 

1.9477 

S.  9  10    9.3 

14.724 

0 

0  18  16.85 

2.0030 

N.  3  19  55.7 

16.183 

1 

33  46  13.80 

1.9447 

8  55  34.3 

14.776 

1 

0  30  17.13 

2.0064 

3  36    3.7 

16.134 

3 

33  48  10.58 

1.9460 

8  40  36.3 

14.828 

3 

0  33  17.63 

2*0099 

3  53  11.8 

16.136 

3 

33  50    7.33 

1.9456 

8  35  45.0 

14.879 

3 

0  34  18.33 

2.0135 

4    8  30.0 

16.136 

4 

33  53    4.04 

1.9451 

8  10  50.7 

14.930 

4 

0  36  19.34 

3.0173 

4  34  38.1 

16.134 

5 

33  54    0.73 

1.9446 

7  55  53.3 

14.981 

5 

0  38  30.39 

3.0313 

4  40  36.0 

16.181 

6 

33  55  57.39 

1.9441 

7  40  53.0 

164)28 

6 

0  30  31.78 

34362 

4  56  43.7 

16.127 

7 

33  57  54.03 

1.9438 

7  35  50.0 

15473 

7 

0  33  33.41 

34392 

5  13  51.3 

16.133 

8 

33  59  50.63 

1.9430 

7  10  44.3 

16.119 

8 

0  34  35.38 

34383 

5  88  58.4 

16.118 

9 

33     1  47.19 

1.9498 

6  55  35.7 

16.164 

9 

0  36  37.40 

2.0875 

5  45    5.4 

16.111 

10 

33    3  43.76 

1.9498 

6  40  34.5 

15.308 

10 

0  38  39.78 

2.0419 

6     1  11.9 

16.102 

11 

33    5  40.33 

1.9428 

6  35  10.7 

16.252 

11 

0  40  33.43 

24464 

6  17  17.7 

16.091 

13 

S3    7  36.90 

14439 

6    9  54.3 

16.295 

13 

0  43  35.35 

34609 

6  33  33.8 

16.078 

13 

33    9  33.48 

1.9430 

5  54  35.3 

15437 

13 

0  44  38.54 

34655 

6  49  37.1 

16.065 

14 

33  11  30.06 

1.9481 

5  39  13.9 

15477 

14 

0  46  43.01 

34003 

7    5  30:6 

16.068 

15 

33  13  36.65 

1.9483 

5  33  50.1 

16416 

15 

0  48  45.76 

34649 

7  31  33.3 

16488 

16 

33  15  33.36 

1.9437 

5    8  34.1 

16453 

16 

0  50  49.80 

34699 

7  37  35.0 

16417 

17 

S3  17  19.89 

14441 

4  53  55.7 

15.490 

17 

0  53  54.15 

34751 

7  53  35.4 

15.996 

18 

83  19  16.55 

1.9447 

4  37  35.3 

16426 

18 

0  54  58.81 

34902 

8    9  34.5 

16.974 

19 

33  31  13.35 

1.9463 

4  31  53.6 

15461 

19 

0  57    3.78 

24854 

8  85  33.3 

15460 

30 

83  S3    9.99 

1.9460 

4     6  17.9 

16.598 

30 

0  59    9.06 

34908 

8  41  38.8 

16480 

31 

33  35    6.77 

1.9469 

3  50  41.1 

16432 

31 

1     1  14.67 

34962 

8  57  33.9 

16.906 

33 

33  37    3.61 

1.9478 

3  35    3.3 

16464 

33 

1     3  30.60 

3,1016 

9  13  17.4 

15477 

33 

S3  39    0.50 

1*9487 

3  19  31.4 

16495 

S3 

1     5  36.86 

3.1072 

9  39    9.3 

15460 

34 

83  30  57.45 

1.9497 

S.  3    3  38.8 

15-726 

34 

1     7  33.46 

3.1139 

N.  9  44  59.3 

16420 

27 
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XI. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  Aacenaion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

FRIDAY 

25. 

SUNDAY 

27. 

h.    m.    •. 

B. 

-,   °    '     " 

H 

h.    m.    s. 

B. 

O        1         II 

U            [ 

0 

1    7  33.46 

2.1199 

N.  9  44  59.3 

16.690 

0 

2  57  16.80 

3.4858 

N.21  15  48.1 

13.193 

1 

1    9  40.41 

3.1187 

10    0  47.6 

16.789 

1 

2  59  46.22 

3.4947 

21  27  55.8 

13466 

3 

1  11  47.71 

9.1347 

10  16  34.0 

15.755 

2 

3    2  16.17 

2.5036 

21  39  55.8 

11.935 

3 

1  13  55.37 

2.1308 

10  32  18.3 

16.721 

3 

3    4  46.65 

3.6135 

21  51  48.0 

11403 

4 

1  16     3.41 

3.1871 

10  48    0.5 

16.684 

4 

3    7  17.67 

3.6215 

22     3  32.2 

11.668 

5 

1  18  11.82 

3.1488 

11     3  40.4 

16.645 

5 

3     9  49.23 

2.6305 

22  15    8.2 

11.631 

6 

1  20  20.61 

9.1497 

11  19  17.9 

16.605 

6 

3  12  21.33 

3.6395 

22  26  35.9 

11.893 

7 

1  22  29.78 

9.1582 

11  34  53.0 

16.564 

7 

3  14  53.97 

2.6485 

22  37  55.2 

11.361 

8 

1  24  39.33 

3.16*23 

11  50  25.6 

16.522 

8 

3  17  27.15 

2.5575 

22  49    6.0 

11.107 

9 

1  26  49.27 

2.1690 

12    5  55.6 

15.478 

9 

3  20    0.87 

2.5665 

23     0    8.0 

10.962 

10 

1  28  59.61 

2.1758 

12  21  22.9 

15.431 

10 

3  22  35.12 

3.5753 

23  11     1.4 

10.813 

11 

1  31  10.36 

2.1826 

12  36  47.3 

15.383 

11 

3  25    9.90 

3.5841 

23  21  45.6 

10.662 

12 

1  33  21.52 

2.1896 

12  52    8.8 

16431 

12 

3  27  45.21 

3.5931 

23  32  20.8 

10.610 

13 

1  35  33.10 

2.1967 

13     7  27.1 

15.279 

13 

3  30  21.06 

3.6018 

23  42  46.8 

10466 

14 

1  37  45.11 

2.2037 

13  22  42.3 

15.227 

14 

3  32  57.43 

3.6103 

23  53     3.4 

10.198 

15 

1  39  57.54 

2.2107 

13  37  54.3 

15.172 

15 

3  35  34.31 

3.6)89 

24     3  10.5 

10.038 

16 

1  42  10.39 

2-2177 

13  53    3.0 

16.116 

16 

3  38  11.70 

34274 

24  13    8.0 

9477 

17 

1  44  23.67 

2.2250 

14     8    8.2 

16.056 

17 

3  40  49.60 

2.6859 

24  22  55.7 

9.712 

18 

1  46  37.39 

2.2324 

14  23    9.7 

14.993 

18 

3  43  28.01 

2.6444 

24  32  33.4 

9444 

19 

1  48  51.56 

2.2400 

14  38    7.4 

14.929 

19 

3  46    6.93 

3.6528 

24  42     1.0 

9476 

20 

1  51     6.19 

2.2477 

14  53     1.2 

14.864 

20 

3  48  46.35 

3.6812 

24  51  18.5 

9.207 

21 

1  53  21.29 

2.2554 

15     7  51.1 

14.797 

21 

3  51  26.27 

3.6694 

25     0  25.8 

9.036 

22 

1  55  36.85 

2.2633 

15  22  36.9 

14.730 

22 

3  54    6.68 

3.6772 

25    9  22.7 

8460 

23 

1  57  52.88 
SAT1 

2.2711 

[JRDA1 

N.15  37  18.6 
r  26. 

14.669 

23 

3  56  47.55 
MO 

3.6851 

NDAY 

N.25  18    9.0 
28. 

8482 

0 

2    0    9.38 

2.2790 

N.15  51  56.0 

14.684 

0 

3  59  28.89 

9.6927 

N.25  26  44.6 

8408 

1 

2    2  26.36 

2.2870 

16    6  28.8 

14408 

1 

4    2  10.70 

3.7007 

25  35    9.4 

8422 

2 

2    4  43.82 

2.2950 

16  20  57.0 

14.432 

2 

4     4  52.98 

3.7085 

25  43  23.3 

8.141 

3 

2    7     1.76 

2.8031 

16  35  20.6 

14454 

3 

4     7  35.72 

3.7161 

25  51  26.3 

7457 

4 

2    9  20.19 

2.3111 

16  49  39.5 

14.274 

4 

4  10  18.91 

3.7337 

25  59  18.2 

7.771 

5 

2  11  39.10 

24193 

17     3  53.5 

14.191 

5 

4  13    2.55 

3.7309 

26    6  58.8 

7.680 

6 

2  13  58.50 

2.3277 

17  18    2.4 

14.107 

6 

4  15  46.62 

3.7380 

26  14  27.9 

7489 

7 

2  16  18.41 

24361 

17  32    6.2 

14.017 

7 

4  18  31.11 

2.7449 

26  21  45.5 

7.196 

8 

2  18  38.83 

24447 

17  46    4.6 

13.927 

8 

4  21  16.01 

2.7517 

26  28  51.4 

7401 

9 

2  20  59.77 

2.3533 

17  59  57.5 

13.835 

9 

4  24     1.31 

2.7589 

26  35  45.6 

6406 

10 

2  23  21.23 

24620 

18  13  44.8 

13.741 

10 

4  26  47.00 

2.7645 

26  42  28.0 

6407 

11 

2  25  43.21 

2.3708 

18  27  26.4 

13.644 

11 

4  29  33.06 

2.7708 

26  48  58.5 

6.408 

12 

2  28     5.72 

24794 

18  41     2.1 

13.547 

12 

4  32  19.49 

2.7768 

26  55  17.1 

6.307 

13 

2  30  28.74 

24880 

18  54  31.9 

13.446 

13 

4  35    6  28 

2.7828 

27     1  23.5 

6.004 

14 

2  32  52.28 

24965 

19    7  55.6 

13443 

14 

4  37  53.43 

2.7888 

27    7  17.6 

6.799 

15 

2  35  16.33 

2.4052 

19  21  13.1 

18.237 

15 

4  40  40.93 

2.7945 

27  12  59.4 

6498 

16 

2  37  40.91 

2.4141 

19  34  24.2 

13.13-2 

16 

4  43  28.77 

24000 

27  18  28.8 

6487 

17 

2  40    6.02 

2-42-29 

19  47  28.9 

13.022 

17 

4  46  16.93 

24052 

27  23  45.8 

6.178 

18 

2  42  31.67 

2-4317 

20     0  26.9 

12.910 

18 

4  49     5.39 

24099 

27  28  50.2 

4467 

19 

2  44  57.84 

2.4406 

20  13  18.1 

12-794 

19 

4  51  54.13 

24147 

27  33  41.9 

4*766 

20 

2  47  24.54 

2-4496 

20  26     2.3 

12.679 

20 

4  54  43.15 

24192 

27  38  20.9 

4442 

21 

2  49  51.79 

2-4587 

20  38  39.6 

12.562 

21 

4  57  32.44 

24238 

27  42  47.0 

4436 

22 

2  52  19.58 

2-4678 

20  51     9.8 

12442 

22 

5    0  22.00 

24281 

27  47    0.3 

4.116 

23 

2  54  47.92 

2-4768 

21     3  32.7 

12419 

23 

5     3  11.81 

2-8322 

27  51     0.8 

8409 

24 

2  57  16.80 

2.4858 

N.21  15  48.1 

12.192 

24 

5    6     1.86 

24360 

N.27  54  48.2 

8481 
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GREENWICH 

MEAN   TIME. 

THE  MOON'S   BIGHT 

ASCENSION  AND   DECLINATION. 

Hoar. 

Right  AMenrion. 

Diff. 
forlm. 

Deolination. 

DHL 
for  1  m. 

Hour. 

Bight  Ajeenskm. 

Did: 
forlm. 

Declination. 

Dift 
forlm. 

TU1 

2SDA^ 

r  29. 

THURSDAY  31. 

h.    in*    b. 

1. 

—     °        '        * 

u 

h.    m.    •. 

B. 

O                             ||                         M 

0 

5    6     1.86 

2*860 

N.27  54  48.2 

8.681 

0 

7  21  44.24 

2.7282 

N.26  37  21.9 

6*92 

1 

5    8  52.13 

2*393 

27  58  22.5 

8.402 

1 

7  24  27.71 

2.7207 

26  30  35.4 

6.870 

2 

5  11  42.59 

2.8434 

28     1  43.7 

8.244 

2 

7  27  10.73 

2.7182 

26  23  37.5 

7.059 

3 

5  14  33.22 

2*452 

28    4  51.8 

8.025 

3 

7  29  53.29 

2.7068 

26  16  28.3 

7*46 

4 

5  17  24.01 

2*477 

28    7  46.7 

2*04 

4 

7  32  35.37 

2*974 

26    9    8.0 

7429 

5 

5  20  14.95 

2*601 

28  10  28.3 

2*84 

5 

7  35  16.97 

2*891 

26     1  36.8 

7*10 

6 

5  23    6.03 

2*523 

28  12  56.7 

2*62 

6 

7  37  58.07 

2*811 

25  53  54.8 

7.789 

7 

5  25  57.23 

2*648 

28  15  11.7 

9.188 

7 

7  40  38.69 

2.6729 

25  46    2.1 

7.967 

8 

5  28  48.56 

2.8666 

28  17  13.3 

1*16 

8 

7  43  18.82 

2.6646 

25  37  58.8 

a  142 

9 

5  31  40.01 

2*663 

28  19     1.5 

1.691 

9 

7  45  58.45 

2.6660 

25  29  45.0 

8.817 

10 

5  34  31.56 

2*586 

28  20  36.2 

1.464 

10 

7  48  37.56 

2*474 

25  21  20.8 

8.488 

11 

5  37  23.17 

2*606 

28  21  57.3 

1.240 

11 

7  51  16.14 

2*886 

25  12  46.4 

8*67 

19 

5  40  14.83 

2*615 

28  23    5.0 

1.015 

12 

7  53  54.19 

2*297 

25    4    2.0 

8*22 

13 

5  43    6.54 

2*020 

28  23  59.3 

0.792 

13 

7  56  31.71 

2*210 

24  55    7.7 

8.987 

14 

5  45  58.27 

2*629 

28  24  40.2 

0.571 

14 

7  59    8.71 

2*122 

24  46    3.5 

9.150 

15 

5  48  50.00 

2*620 

28  25    7.7 

0.846 

15 

8     1  45.18 

2*033 

24  36  49.6 

9*12 

16 

5  51  41.71 

2*616 

28  25  21.7 

0.119 

16 

8    4  21.11 

2.5942 

24  27  26.1 

9468 

17 

5  54  33.39 

2*609 

28  25  22.1 

0.107 

17 

8    6  56.48 

2.5848 

24  17  53.3 

9.698 

18 

5  57  25.02 

2*600 

28  25    9.0 

0.882 

18 

8    9  31.29 

2.5754 

24    8  11.3 

9-777 

19 

6    0  16.59 

2*692 

28  24  42.4 

0.567 

19 

8  12    5.54 

2.5682 

23  58  20.1 

9*28 

20 

6    3    8.11 

2*581 

28  24    2.3 

0.780 

20 

8  14  39.24 

2-6671 

23  48  19.9 

10*78 

21 

6    5  59.56 

9*666 

28  23    8.8 

1*03 

21 

8  17  12.39 

2-5477 

23  38  10.7 

10.225 

22 

6    8  50.91 

2*549 

28  22     1.9 

1.227 

22 

8  19  44.98 

2-5385 

23  27  52.9 

10*68 

23 

6  11  42.15 

2*589 

N.28  20  41.6 

1449 

23 

8  22  17.01 

2-6292 

N.23  17  26.5 

10*11 

WEDI 

*ESDJ 

\Y  30. 

FRIDAY, 

JAN. 

1,    1858. 

0 

1 
2 

6  14  33.26 
6  17  24.22 
6  20  15.01 

2*506 
2*479 
2*461 

NJ28  19    8.0 
28  17  21.1 
28  15  20.9 

1.671 

0| 

8  24  48.49) 

2*190| 

N.23    6  51.6|     10.654 

1*92 
2.114 

3 

6  23    5.63 

2*421 

28  13    7.4 

2*85 

4 

6  25  56.06 

2*687 

28  10  40.7 

2*54 

5 

6  28  46.28 

2*862 

28    8    0.9 

2.772 

6 

6  31  36.28 

2*314 

28    5    8.0 

2.991 

PHASES  ( 

3F  T* 

IE    MOON. 

7 

6  34  26.05 

2*275 

28    2    2.0 

8.208 

8 
9 

6  37  15.58 
6  40    4.87 

2*235 
2*192 

27  58  43.0 
27  55  11.2 

8483 
8.686 

10 

6  42  53.88 

2*143 

27  51  26.7 

8*47 

Day.    h.     m. 

11 

6  45  42.59 

2*092 

27  47  29.5 

4-059 

C  Last  Quai 

ter,.     . 

7     18  38.3 

12 

6  48  30.99 

2*041 

27  43  19.6 

4.270 

0  New  Moo 

n,     .     . 

15    23     1.6 

13 

6  51  19.08 

2.7988 

27  38  57.1 

4480 

J)  First  Qua 

rter, 

23     18  36  5 

14 

6  54    6.85 

2.7934 

27  34  22.0 

4*89 

O  Full  Mooi 

i,     .     . 

30      9  33.6 

15 
16 

6  56  54.29 
6  59  41.39 

2.7878 
2.7820 

27  29  34.4 
27  24  34.4 

4.897 
6-102 

17 

7    2  28.13 

2.7759 

27  19  22.1 

6*05 

Day.     h. 

.     .     13    20     . 

18 

7    5  14.50 

2.7695 

27  13  57.8 

6*07 

C  Apogee, 

19 

7    8    0.48 

2.7681 

27    8  21.4 

5.707 

C  Perigee, 

.     ^ 

.     .     29      5     . 

20 

7  10  46.07 

2.7564 

27    2  33.0 

6-908 

21 

7  13  31.25 

2.7495 

26  56  32.7 

6-102 

22 

7  16  16.01 

2.7423 

26  50  20.7 

6-297 

23 

7  19    0.34 

2.7852 

26  43  57.1 

6490 

24 

7  21  44.24 

9.7282 

N.26  37  21.9 

6488 
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XIII. 


GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

&* 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

I" 

and 

Noon. 

of 

nih. 

of 

VP». 

of 

IX>- 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

a  Pegasi 

W. 

O        J        II 

77  28  54 

3390 

O       ;       n 

79  16  51 

3319 

o       ;      it 

81     4  50 

3390 

O        1        II 

82  52  48 

9993 

a  Arietta 

W. 

34  19  29 

3089 

36  12     3 

3033 

38    4  45 

9081 

39  57  31 

9039 

Jupiter 
PoJlux 

w. 

33     0  40 

1973 

34  54  58 

1971 

36  49  18 

1970 

38  43  39 

1973 

E. 

41     8  49 

I960 

39  14  10 

1963 

37  19  35 

1967 

35  25    8 

1973 

Saturn 

E. 

48  10  13 

1900 

46  15  36 

1965 

44  21     6 

1970 

42  26  44 

1976 

Regulus 

E. 

77  55  44 

1998 

76     0  56 

1956 

74     6  12 

1960 

72  11  34 

1964 

Mars 

E. 

118  40  40 

3134 

116  50  18 

3137 

115     0    0 

3181 

113     9  48 

9136 

9 

a  Arietis 

W. 

49  21     9 

3044 

51  13  35 

3050 

53     5  51 

3067 

54  57  56 

9086 

Jupiter 

W. 

48  14  16 

1994 

50     7  59 

3003 

52     1  30 

3010 

53  54  48 

9030 

Aldebaran 

W. 

20  19  45 

3607 

21  58  30 

3533 

23  39  12 

3460 

25  21  22 

9419 

Saturn 

E. 

32  57  50 

3033 

31     4  52 

3037 

29  12  15 

3063 

27  20     2 

3069 

Regulus 

E. 

62  40  31 

1997 

60  46  52 

3007 

58  53  28 

3016 

57    0  19 

3036 

Mars 

E. 

104     0  51 

3169 

102  U  36 

3178 

100  22  36 

3189 

98  33  52 

3199 

3 

a  Arietis 

W. 

64  14  39 

3130 

66     5     7 

3184 

67  55  15 

3147 

69  45     2 

3163 

Jupiter 

W. 

63  17  14 

3077 

65     8  48 

3099 

67    0     0 

3105 

68  50  51 

3130 

Aldebaran 

W. 

34     4  25 

3308 

35  50  13 

3803 

37  36     8 

3303 

39  22     5 

3303 

Regulus 

E. 

47  38  59 

3089 

45  47  43 

3103 

43  56  49 

3118 

42    6  17 

3134 

Mars 

E. 

89  34  31 

3364 

87  47  38 

3279 

86     1     7 

3394 

84  14  58 

3309 

Spica 

E. 

101  38  28 

3086 

99  47    7 

3099 

97  56    7 

3115 

96    5  30 

3180 

4 

a  Arietis 

W. 

78  48  17 

3341 

80  35  43 

3358 

82  22  44 

3377 

84    9  18 

3394 

Jupiter 

W. 

77  59  16 

3900 

79  47  43 

3318 

81  35  44 

3386 

83  23  18 

3354 

Aldebaran 

W. 

48  10  28 

3387 

49  55  34 

3348 

51  40  24 

3360 

53  24  56 

3878 

Regulus 

E. 

32  59  46 

3318 

31  11  46 

3337 

29  24  13 

3966 

27  37     8 

3374 

Mars 

E. 

75  30  14 

3396 

73  46  33 

3415 

72     3  19 

3483 

70  20  31 

9461 

Spica 

E. 

86  58  23 

3311 

85  10  12 

3339 

83  22  27 

9347 

81  35    9 

3366 

Sun 

E. 

137     7  53 

3668 

135  28     7 

3660 

133  48  45 

3598 

132     9  47 

9616 

5 

Jupiter 

W. 

92  14  24 

2847 

93  59  15 

3866 

95  43  38 

3886 

97  27  33 

3406 

Aldebaran 

W. 

62     2  35 

3448 

63  45     1 

3465 

65  27    4 

3483 

67    8  43 

9499 

Pollux 

W. 

18  13     7 

3889 

19  56  58 

3404 

21  40  27 

3419 

23  23  34 

9436 

Mars 

E. 

61  53  20 

3561 

60  13  17 

3571 

58  33  41 

3691 

56  54  34 

9611 

Spica 

E. 

72  45  28 

3368 

71     0  53 

3378 

69  16  47 

3897 

67  33     8 

9416 

Sun 

E. 

124     1  12 

3711 

122  24  47 

3783 

120  48  49 

3750 

119  13  16 

9770 

6 

Jupiter 

W. 

106     0  17 

3603 

107  41  28 

3531 

109  22  12 

3640 

HI     2  30 

3559 

Aldebaran 

W. 

75  30  56 

3667 

77  10     9 

3604 

78  48  58 

3633 

80  27  22 

3640 

Pollux 

W. 

31  53  13 

3533 

33  33  54 

3540 

35  14  11 

3859 

36  54     3 

3577 

Saturn 

W. 

25  24  12 

3554 

27    4  10 

3666 

28  43  51 

3660 

30  23  14 

3594 

Mars 

E. 

48  45  52 

3713 

47    9  30 

3784 

45  33  35 

3754 

43  58     7 

9776 

Spica 

E. 

59     1  39 

3613 

57  20  42 

3531 

55  40  12 

3649 

54    0     7 

3588 

Sun 

E. 

111  22  10 

3873 

109  49  16 

3893 

108  16  47 

3919 

106  44  44 

9931 

7 

Pollux 

W. 

45     7  17 

3664 

46  44  45 

3681 

48  21  51 

3698 

49  58  34 

9718 

Saturn 

W. 

38  35     9 

3669 

40  12  30 

3664 

41  49  31 

3699 

43  26  12 

3714 

Mars 

E. 

36     7  23 

3875 

34  34  32 

3895 

33     2     7 

3914 

31  30    6 

3936 

Spica 

E. 

45  46     0 

3657 

44     8  23 

3675 

42  31   10 

3699 

40  54  19 

3709 

Sun 

E. 

99  10  38 

8039 

97  41     1 

8047 

96  11  47 

8066 

94  42  56 

8084 

8 

Pollux 

W. 

57  56  52 

3793 

59  31  31 

3806 

61     5  51 

3890 

62  39  53 

3886 

Saturn 

W. 

51  24  41 

3787 

52  59  26 

3801 

54  33  52 

9815 

56     8     0 

3638 

Regulus 

W. 

21     9  23 

3801 

22  43  50 

3814 

24  18     0 

3837 

25  51  53 

9839 

Spica 

E. 

32  55  31 

3787 

31  20  46 

3803 

29  46  21 

3817 

28  12  15 

9631 

XIT. 
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GREENWICH   MEAN 

TIME. 

LUNAR  DI8TANCBS. 

*4 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XV*. 

of 

xvnpi. 

of 

XXP*. 

of 

Position. 

Diff. 

DHL 

Diff. 

Diff. 

O         1         M 

O       I        II 

O        1        II 

O        1       II 

1 

a  Pegasi 

W. 

84  40  41 

2999 

86  28  30 

3980 

88  16  13 

9337 

90    3  46 

9947 

a  Arietis 

w. 

41  50  26 

3090 

43  43    8 

9031 

45  35  54 

9034 

47  28  35 

9039 

Jupiter 
Pollux 

w. 

40  37  67 

1974 

42  32  12 

1977 

44  26  22 

1983 

46  20  24 

1989 

E. 

33  30  49 

1978 

31  36  40 

1986 

29  42  42 

1993 

27  48  57 

9008 

Saturn 

E. 

40  32  32 

198*1 

38  38  30 

1991 

36  44  41 

9000 

34  51     7 

9011 

Regulus 

E. 

70  17    3 

1988 

68  22  39 

1978 

66  28  25 

1983 

64  34  22 

1989 

Mars 

E. 

HI  19  42 

3140 

109  24  44 

3147 

107  39  56 

9163 

105  59  18 

9161 

2 

a  Arietis 

W. 

56  49  48 

9076 

58  41  25 

9086 

60  32  47 

3096 

62  23  52 

9108 

Jupiter 

W. 

55  47  51 

9080 

57  40  38 

3041 

59  33    8 

9063 

61  25  20 

9064 

Aldebaran 

W. 

27    4  40 

9377 

28  48  48 

9860 

30  33  34 

9881 

32  18  49 

3316 

Saturn 

E. 

25  28  15 

9088 

23  36  58 

3111 

21  46  15 

3136 

19  56  11 

3163 

Regulus 

E. 

55     7  26 

3038 

53  14  51 

9060 

51  22  34 

9063 

49  30  36 

9076 

Mars 

E. 

96  45  23 

3911 

94  57  12 

9993 

93    9  19 

9336 

91  21  45 

9349 

3 

a  Arietis 

W. 

71  34  27 

9176 

73  23  30 

9191 

75  12  10 

9908 

77    0  26 

9336 

Jupiter 

W. 

70  41  20 

3186 

72  31  25 

3161 

74  21     7 

3167 

76  10  24 

9184 

Aldebaran 

W. 

41     8    2 

3806 

42  53  53 

981) 

44  39  36 

3819 

46  25     8 

9397 

Regulus 

E. 

40  16     8 

3149 

38  26  25 

3166 

36  37    6 

3183 

34  48  13 

3900 

Mars 

E. 

82  29  12 

3336 

80  43  50 

9343 

78  58  53 

9360 

77  14  21 

3878 

Spica 

E. 

94  15  16 

3146 

92  25  26 

3161 

90  36    0 

3178 

88  46  59 

3194 

4 

a  Arietis 

W. 

85  55  27 

3813 

87  41     9 

3331 

89  26  24 

3350 

91  11  11 

3869 

Jupiter 

W. 

85  10  26 

3379 

86  57     7 

3390 

88  43  21 

3310 

90  29    6 

3898 

Aldebaran 

W. 

55    9.10 

3387 

56  53     3 

3402 

58  36  35 

3417 

60  19  46 

9439 

Regulus 

E. 

25  50  30 

9994 

24    4  22 

3316 

22  18  44 

3335 

20  33  36 

9366 

Mars 

E. 

68  38     9 

3471 

66  56  15 

9491 

65  14  49 

3611 

63  33  51 

9630 

Spica 

E. 

79  48  18 

3384 

78     1  55 

3303 

76  15  59 

9831 

74  30  30 

9339 

Sun 

E. 

130  31  13 

3634 

128  53     4 

3663 

127  15  21 

9673 

125  38    4 

9891 

5 

Jupiter 

W. 

99  11     1 

3434 

100  54     1 

9443 

102  36  34 

3463 

104  18  39 

9483 

Aldebaran 

W. 

68  49  58 

9616 

70  30  50 

9633 

72  11  17 

3661 

73  51  19 

3668 

Pollux 

W. 

25     6  18 

3463 

26  48  38 

9470 

28  30  34 

3467 

30  12     6 

3604 

Mars 

E. 

55  15  54 

3683 

53  37  42 

9663 

51  59  58 

3673 

50  22  41 

9698 

Spica 

E. 

65  49  56 

3436 

64     7  11 

9464 

62  24  53 

3473 

60  43     2 

9498 

Sun 

E. 

117  38    9 

9793 

116     3  30 

9813 

114  29  18 

3881 

112  55  31 

9869 

6 

Jupiter 

W. 

112  42  22 

3677 

114  21  48 

9696 

116     0  48 

9615 

117  39  23 

9688 

Aldebaran 

W. 

82     5  23 

9696 

83  42  59 

3676 

85  20  11 

9694 

86  56  59 

9713 

Pollux 

W. 

38  33  29 

3694 

40  12  32 

9619 

41  51  11 

9639 

43  29  26 

3647 

Saturn 

W. 

32     2  17 

3808 

33  41     1 

3634 

35  19  24 

9688 

36  57  27 

3664 

Mars 

E. 

42  23     6 

3796 

40  48  32 

3815 

39  14  24 

3835 

37  40  41 

9864 

Spica 

E. 

52  20  28 

9586 

50  41   14 

3604 

49    2  25 

3633 

47  24     1 

9640 

Sun 

E. 

105  13     5 

3963 

103  41  52 

9973 

102  11     4 

3990 

100  40  39 

8009 

7 

Pollux 

W. 

51  34  56 

3730 

53  10  56 

3747 

54  46  34 

9761 

56  21  53 

3776 

Saturn 

W. 

45     2  34 

3739 

46  38  34 

3744 

48  14  15 

3759 

49  49  37 

9773 

Mars 

E. 

29  58  30 

9964 

28  27  20 

9974 

26  56  35 

3994 

25  26  15 

8014 

Spica 

E. 

39  17  51 

3736 

37  41  44 

3741 

36     5  59 

9757 

34  30  35 

9773 

Sun 

E. 

93  14  27 

8101 

91  46  19 

8119 

90  18  32 

8136 

88  51     6 

3163 

8 

Pollux 

W. 

64  13  36 

3848 

65  47    2 

9861 

67  20  11 

9878 

68  53    4 

9886 

Saturn 

W. 

57  41  51 

9641 

59  15  26 

9863 

60  48  45 

9866 

62  21  48 

9878 

Regulus 
Spica 

W. 

27  25  30 

9863 

28  58  50 

9866 

30  31  54 

9876 

32    4  43 

9887 

E. 

26  38  27 

3844 

25    4  56 

9868 

23  31  43 

9870 

21  58  46 

9883 
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XV. 


GREENWICH  MEAN  TIME. 

'         LUNAR  DISTANCES. 

Star's  Name 

and 

Position. 

Noon. 

P.L. 
of 
Diff. 

m*. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

DO*- 

P.L. 
of 
Diff. 

8 

Sun 

E. 

O         |        M 

87  24     1 

8170 

O        1        If 

85  57  16 

8185 

O         1        M 

84  30  49 

8901 

O       1       u 

83    4  41 

8317 

9 

Pollux 
Saturn 
Regulus 
Sun 

W. 
W. 
W. 
B. 

70  25  41 
63  54  36 
33  37  16 

75  58  26 

9898 
9689 
9000 
8986 

71  58    3 
65  27    8 
35     9  35 

74  34     0 

9901 
9900 

9911 
8800 

73  30  10 
66  59  27 
36  41  40 
73    9  49 

9916 
9919 
9999 
8313 

75    2    3 
68  31  31 
38  13  31 
71  45  52 

9931 
9991 
9989 
8896 

10 

Pollux 
Saturn 
Regulus 
Sun 

W. 
W. 
W. 
E. 

82  38  14 
76    8  47 
45  49  36 
64  49  27 

9679 
9968 
9979 
8379 

84     8  53 
77  39  40 
47  20  15 
63  26  47 

9988 

9977 
9988 
8890 

85  37  21 
79  10  22 
48  50  43 
62    4  19 

9996 
9984 
9996 
8399 

87     9  39 
80  40  55 
50  21     1 
60  42     1 

3008 

9999 
8003 
3408 

11 

Pollux 
Saturn 
Regulus 
Sun 

W. 
W. 
W. 
E. 

94  38  58 
88  11  27 
57  50  23 
53  52  52 

8036 

8099 
8088 
8440 

96     8  26 
89  41   12 
59  19  52 
52  31  28 

8049 
3099 
8040 
8454 

97  37  47 
91  10  49 
60  49  15 
51  10  13 

8046 
8034 
8046 
8460 

99    7     3 
92  40  21 
62  18  31 
49  49     4 

8060 
8038 

3050 
8466 

12 

Regulus 
Mare 

Sun 

W. 
W. 
E. 

69  43  38 
22  51     4 
43     5    0 

8068 
8896 
8494 

71  12  27 
24  14  45 
41  44  29 

8070 
8394 
8499 

72  41   13 
25  38  29 
40  24     4 

8078 
8893 
8604 

74     9  56 
27    2  14 
39     3  44 

8076 
8391 
8508 

13 

Regulus 
Mars 
Spica 
Sun 

W. 
W. 
W. 
E. 

81  33    0 
34     1  19 
27  31  59 
32  23  22 

8081 
8817 
8079 
8683 

83     1  33 
35  25  11 
29     0  34 
31     3  34 

8082 
8316 
3080 
8538 

84  30     5 
36  49     5 
30  29     8 
29  43  52 

8089 
3113 
8090 
8543 

85  58  37 
38  13     1 
31  57  42 
28  24  15 

8081 
8313 
8080 
8649 

18 

Sun 

Fomalhaut 
a  Pegasi 
Jupiter 
a  Arietis 

W. 

E. 
E. 
E. 
E. 

22  56  55 
44  40  44 
65  46  34 

106  58  25 

107  2  34 

8443 
8516 
8967 
9967 
9986 

24  18  23 

43  20  38 

64  21  44 

105  27  18 

105  32    4 

3496 
8544 
8970 
9950 
9980 

25  40  10 
42     1     2 
62  56  57 

103  56     3 

104  1  26 

8409 
8574 
8979 
9944 
9973 

27    2  16 
40  41  59 
61  32  13 
102  24  40 
102  30  40 

8895 
8607 
8975 
9938 
9966 

19 

Sun 

a  Pegasi 
Jupiter 
a  Arietis 

W. 
E. 
E. 
E. 

33  56  37 

54  29  46 
94  45  43 
94  64  40 

8839 
8804 
9905 
9931 

35  20  11 
53     5  39 
93  13  30 
93  23     1 

8890 
8813 
9897 
9924 

36  43  59 
51  41  43 
91  41     7 
91  51   13 

3310 
8894 
9890 
9916 

38    7  59 
50  17  59 
90    8  35 
90  19  15 

3998 
8886 
9889 
9909 

20 

Sun 

a  Pegasi 
Jupiter 
a  Arietis 

W. 
E. 
E. 
E. 

45  11  16 
43  23  36 
82  23  26 
82  36  53 

8943 
8430 
9849 

9868 

46  36  34 
42     1  53 

80  49  53 

81  3  53 

3933 
8457 
9834 
9859 

48    2    4 
40  40  41 
79   16     9 
79  30  42 

8991 
2490 
9895 

9851 

49  27  48 
39  20     6 
77  42  14 
77  57  20 

8209 

8698 
9816 
9849 

21 

Sun 
Jupiter 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 

56  39  55 

69  49  36 

70  7  29 
101  15     9 

8150 
9769 
9795 
9837 

58     7    4 
68  14  28 
68  32  54 
99  41  29 

8138 
9759 
9785 
•29W 

59  34  28 
66  39    6 
66  58    6 
98    7  35 

3126 
9748 
9774 
9815 

61     2     6 
65     3  30 
65  23     4 
96  33  26 

8114 
9788 
9764 
9809 

22 

Sun 

a  Aquite 

Jupiter 

a  Arietis 

Aldebaran 

W. 
W. 
E. 
E. 
E. 

68  24  11 
48  16  40 
57     1  59 
57  24  31 
88  38  51 

8047 
4804 
9684 
9711 
9744 

69  53  25 
49  23  29 
55  24  57 
55  48    6 
87     3     9 

3034 
4919 
9679 
9700 
9789 

71  22  56 
50  31  37 

53  47  40 

54  11  26 
85  27  11 

8090 
4181 
9669 
9689 
9719 

72  52  44 

51  41     9 

52  10     7 
52  34  32 
83  50  57 

8006 

4051 
9649 
9678 
9707 

23 

Sun 

a  Aquilae 

W. 
W. 

80  26  15 
57  46  48 

9939 
8795 

81  57  53 
59     3     9 

9916 
8671 

83  29  51 
60  20  27 

9901 
8691 

85     2     8 
61  38  39 

9086 
8578 

XVI. 
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GREENWICH  MEAN  ' 

time. 

LUNAR  DISTANCES. 

Star's  Name 

and 

Position. 

Midnight. 

P.L. 
of 
Diff. 

XV* 

P.L. 
of   , 

Diff. 

xnnh. 

P.L. 
of 
Diff. 

XXFi. 

P.L. 
of 
Diff. 

8 

Sun 

E. 

O         1        II 

81  38  52 

8331 

O        f        M 

80  13  20 

8347 

O         1        N 

78  48    6 

8360 

O         1        II 

77  23    8 

8974 

9 

Pollux 
Saturn 
Regulus 

Sun 

W. 
W. 
W. 
E. 

76  33  42 
70    3  23 
39  45     9 
70  22    9 

3949 
3931 
3943 
8338 

78    5    9 
71  35    2 
41  16  34 
68  58  39 

3961 
3943 
3953 

8848 

79  36  23 
73    6  28 
42  47  46 
67  35  23 

3963 
3950 
3963 
8858 

81     7  24 
74  37  43 
44  18  46 
66  12  19 

3970 
3969 
3970 
3369 

10 

Pollux 
Saturn 
Regulus 

Sun 

W. 
W. 
W. 
E. 

88  39  48 
82  11  18 
51  51  10 
59  19  53 

8010 
3999 
8010 
34)5 

90    9  48 
83  41  32 
53  21  10 
57  57  54 

8018 
8006 

8017 
8434 

91  39  39 
85  11  38 
54  51     2 
56  36     5 

8034 
8013 
8033 
8483 

93     9  22 
86  41  36 
56  20  46 
55  14  25 

8030 
8018 
8039 
3488 

11 

Pollux 
Saturn 
Regulus 
Sun 

W. 
W. 
W. 
E. 

100  36  14 
94     9  46 
63  47  42 
48  28     2 

8056 
3043 
3054 
8473 

102    5  18 
95  39    6 
65  16  48 

47    7     7 

8060 
8047 
8058 
8478 

103  34  17 
97    8  21 
66  45  49 
45  46  18 

8068 
8050 
8061 
8484 

105     3  12 
98  37  32 
68  14  46 
44  25  36 

3066 

3064 
8066 

8489 

12 

Regulus 
Mars 

Sun 

W. 
W. 
E. 

75  38  36 
28  26     1 
37  43  29 

8077 
3330 
8614 

77    7  14 
29  49  49 
36  23  20 

8078 
8319 
8618 

78  35  50 
31  13  38 
35    3  16 

8078 
3319 
8639 

80    4  26 

32  37  28 

33  43  16 

8080 

3318 
8637 

13 

Regulus 
Mars 
Spica 
Sun 

W. 
W. 
W. 
E. 

87  27  10 
39  36  58 
33  26  16 
27    4  45 

3081 
3813 
3079 
3557 

88  55  43 
41     0  56 
34  54  51 
25  45  24 

8031 
3810 
3079 
8565 

90  24  16 
42  24  56 
36  23  26 
24  26  12 

8079 
8808 

3078 
8574 

91  52  51 
43  48  58 
37  52    2 
23    7    9 

8078 
8306 
8078 
3583 

18 

Sun 

Fomalhaut 
a  Pegasi 
Jupiter 
a  Arietis 

W. 
E. 
E. 
E. 
E. 

28  24  38 

39  23  32 

60     7  32 

100  53     9 

100  59  45 

3881 
8646 
8379 
3931 
3960 

29  47  16 
38    5  47 
58  42  56 
99  21  30 
99  28  42 

8869 
8691 
8984 
3935 
3958 

31  10    8 
36  48  50 
57  18  26 
97  49  43 
97  57  30 

8366 
8741 
3390 
3918 
3946 

32  33  15 
35  32  46 
55  54     3 
96  17  47 
96  26  10 

8343 
3798 
8395 
9919 
3939 

19 

Sun 

a  Pegasi 
Jupiter 
a  Arietis 

W. 
E. 
E. 
E. 

39  32  13 

48  54  29 
88  35  53 

88  47    7 

3388 
8850 
3874 
3901 

40  56  39 
47  31  15 
87     3     1 
87  14  49 

3976 
3366 
3867 
3893 

42  21  18 
46     8  20 
85  30     0 
85  42  21 

8365 
3385 
3859 
3885 

43  46  10 

44  45  46 

83  56  49 

84  9  43 

8963 
8406 
9850 
9676 

20 

Sun 

a  Pegasi 
Jupiter 
a  Arietis 

W. 
E. 
E. 
E. 

50  53  47 
38     0  13 
76     8     7 
76  23  46 

8198 
8670 
3807 
3834 

52  19  58 
36  41     6 
74  33  48 
74  50    0 

8197 
3630 
9797 
3823 

53  46  23 
35  22  53 

72  59  16 

73  16    2 

8176 
I6T7 

9788 
3814 

55  13     2 
34     5  42 
71  24  32 
71  41  52 

8163 
8745 
9779 
3804 

21 

Sun 
Jupiter 

a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 

62  29  59 

63  27  40 
63  47  49 
94  59     I 

8101 
3738 
3753 
3792 

63  58     8 

61  51  37 

62  12  20 
93  24  22 

3088 
3716 
3744 
3779 

65  26  32 
60  15  19 
60  36  38 
91  49  27 

8074 
9706 
9733 
9768 

66  55  13 

58  38  47 

59  0  42 
90  14  17 

3060 
9694 
9734 
9756 

22 

Sun 

a  Aquil© 

Jupiter 

a  Arietis 

Aldebaran 

W. 

W. 
E. 
E. 

E. 

74  22  49 
52  51  58 
50  32  18 
50  57  23 
82  14  26 

3991 
3976 
3638 
3667 
3694 

75  53  13 
54     3  59 

48  54  14 

49  19  59 
80  37  38 

3977 
3909 
3636 
3657 
3683 

77  23  55 
55  17  11 
47  15  55 
47  42  22 
70    0  34 

9963 
8843 
3614 
3646 
9669 

78  54  56 
56  31  29 

45  37  19 

46  4  29 
77  23  13 

3947 
8784 
3603 
3636 
3657 

23 

Sun 

a  Aquil© 

W. 
W. 

86  34  45 
62  57  43 

3870 
85*6 

88    7  42 
64  17  38 

3855 
3484 

89  40  59 
65  38  20 

3838 
3043 

91   14  37 
66  59  49 

3633 
8404 
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XVIL 


GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

r 

23 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

Of 

nih. 

of 

VI*. 

of 

ix>. 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Jupiter 

E. 

O         1        II 

43  58  27 

9601 

O        f       II 

42  19  19 

3670 

O         1        II 

40  39  55 

3667 

O         1        II 

39    0  15 

9566 

a  Arietta 

E. 

44  26  21 

2625 

42  48     0 

3616 

41     9  25 

3604 

39  30  36 

3506 

Aldebaran 

E. 

75  45  36 

3644 

74     7  41 

3631 

72  29  28 

3610 

70  50  59 

3807 

24 

Sun 

W. 

92  48  36 

3806 

94  22  56 

3700 

95  57  37 

3774 

97  32  39 

3768 

a  Aquile 

W. 

68  22     1 

8366 

69  44  56 

8833 

71    8  30 

8399 

72  32  43 

8967 

Fomalhaut 

W. 

39  47     2 

8107 

41  15     3 

8040 

42  44  15 

3005 

44  14  34 

3046 

Jupiter 

E. 

30  38  10 

3606 

28  57    4 

3407 

27  15  47 

3401 

25  34  21 

3487 

Aldebaran 

E. 

62  34  17 

3646 

60  54    6 

3688 

59  13  39 

3623 

57  32  56 

3610 

Saturn 

E. 

111     5  25 

3441 

109  22  49 

3436 

107  39  52 

9411 

105  56  33 

3307 

25 

Sun 

W. 

105  33     9 

3678 

107  10  19 

3661 

108  47  51 

3646 

110  25  44 

3630 

Fomalhaut 

W. 

52    0  23 

3744 

53  36    4 

3711 

55  12  29 

3681 

56  49  35 

3861 

a  Pegasi 

W. 

32     3  49 

8348 

33  27     5 

8242 

34  52  25 

8148 

36  19  36 

8064 

Aldebaran 

E. 

49    5  35 

2482 

47  23  29 

3464 

45  41  11 

3448 

43  58  45 

3443 

Pollux 

E. 

91  40  52 

3386 

89  55  43 

9320 

88  10  12 

3306 

86  24  20 

3200 

Saturn 

E. 

97  14  31 

3330 

95  29    0 

3304 

93  43     7 

3300 

91  56  53 

2376 

26 

Sun 

W. 

118  40  21 

3666 

120  20  17 

3641 

122    0  33 

3637 

123  41     8 

3514 

Fomalhaut 

W. 

65    4  33 

3633 

66  45  15 

3601 

68  26  27 

3480 

70    8    8 

9460 

a  Pegasi 

W. 

43  58  13 

3766 

45  33  38 

3710 

47  10     5 

3668 

48  47  28 

3827 

Aldebaran 

E. 

35  25  33 

3446 

33  43     4 

9456 

32    0  47 

3468 

30  18  49 

3480 

Pollux 

E. 

77  29  38 

3318 

75  41  38 

3306 

73  53  19 

2102 

72    4  39 

3178 

Saturn 

E. 

83     0  19 

3304 

81  11  57 

3100 

79  23  15 

2177 

77  34  13 

3164 

27 

Fomalhaut 

W. 

78  43    4 

3378 

80  27  11 

3364 

82  11  37 

3361 

83  56  22 

3330 

a  Pegasi 

W. 

57     6  29 

3473 

58  48  20 

9449 

60  30  45 

3436 

62  13  43 

3405 

Jupiter 
Pollux 

W. 

13  11   18 

3378 

14  55  24 

3310 

16  41     9 

3260 

18  28     8 

9310 

E. 

62  56  36 

3110 

61     6     6 

3109 

59  15  20 

9000 

57  24  19 

3080 

Saturn 

E. 

68  24  19 

3106 

66  33  28 

3006 

64  42  22 

3080 

62  51     1 

3075 

28 

Fomalhaut 

W. 

92  43  48 

3398 

94  29  51 

3293 

96  16     1 

3280 

98     2  17 

3387 

a  Pegasi 

W. 

70  55  20 

3333 

72  40  48 

3310 

74  26  33 

2300 

76  12  32 

3289 

Jupiter 
a  Arietis 

W. 

27  34  42 

3106 

29  25  32 

3003 

31  16  42 

3081 

33     8  10 

9070 

W. 

27  31     9 

3166 

29  20  28 

3146 

31  10  17 

2129 

33    0  32 

9114 

Pollux 

E. 

48     5  46 

3060 

46  13  29 

9043 

44  21     2 

9038 

42  28  27 

9034 

Saturn 

E. 

53  30  52 

3038 

51  38  17 

3032 

49  45  33 

9037 

47  52  41 

9028 

Regulus 

E. 

84  53  38 

3044 

83     1  13 

3038 

81     8  38 

3033 

79  15  54 

3036 

29 

a  Pegasi 

W. 

85     5  25 

3363 

86  52  20 

3360 

88  39  18 

3359 

90  26  18 

3360 

Jupiter 

W. 

42  28  46 

9040 

44  21   18 

3087 

46  13  55 

3035 

48    6  35 

3035 

a  Arietis 

W. 

42  16  25 

3068 

44     8  13 

2064 

46     0     8 

3060 

47  52     9 

3067 

Pollux 

E. 

33    4  11 

2023 

31   11  12 

3033 

29  18  14 

3025 

27  25  19 

3027 

Saturn 

E. 

38  27  20 

3016 

36  34  11 

3010 

34  41     6 

3031 

32  48     5 

3036 

Regulus 

E. 

69  50  33 

3012 

67  57  17 

3011 

66    4     0 

3010 

64  10  42 

3011 

30 

Jupiter 

W. 

57  29  45 

3043 

59  22  13 

3047 

61  14  34 

3062 

63     6  47 

3050 

a  Arietis 

W. 

57  12  40 

3061 

59     4  40 

3064 

60  56  35 

3068 

62  48  23 

3073 

Regulus 

E. 

54  44  48 

3026 

52  51  54 

3031 

50  59    8 

3036 

49    6  30 

3043 

Spica 

E. 

108  44  48 

3033 

106  51  49 

3038 

104  58  59 

3034 

103    6  18 

3041 

31 

Jupiter 

W. 

72  25  10 

3000 

74  16  10 

3100 

76     6  55 

3130 

77  57  23 

3133 

a  Arietis 

W. 

72     4  57 

3112 

73  55  38 

3133 

75  46    4 

3133 

77  36  13 

3143 

Regulus 

E. 

39  46  15 

3086 

37  54  55 

3007 

36     3  51 

3109 

34  13     5 

3131 

Spica 

E. 

93  45  41 

3083 

91  54  16 

3004 

90     3     7 

3104 

88  12  14 

3116 
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GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

r 

23 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

Of 

XV*. 

of 

XVfflfc- 

of 

XXIh. 

of 

Position. 

Diff. 

DHL 

DUE. 

Diff. 

Jupiter 
a  Arietis 

E. 

O         1        II 

37  20  20 

3545 

o        /       II 

35  40     9 

3584 

O         /        II 

33  59  43 

3634 

O         1        II 

32  19    3 

3615 

E. 

37  51  34 

3567 

36  12  21 

3578 

34  32  56 

3571 

32  53  21 

3664 

Aldebaran 

E. 

60  12  13 

3504 

67  33  10 

3581 

65  53  49 

3669 

64  14  11 

3557 

24 

Sun 

W. 

99    8     2 

3743 

100  43  46 

3735 

102  19  52 

3709 

103  56  20 

3693 

a  Aquils 

W. 

73  57  33 

8386 

75  22  59 

3309 

76  48  57 

8183 

78  15  28 

8151 

Foraalhaut 

W. 

45  45  54 

3001 

47  18  12 

3858 

48  51  25 

3818 

50  25  30 

3781 

Jupiter 

E. 

23  52  49 

3488 

22  11   12 

3485 

20  29  37 

3491 

18  48  11 

3499 

Aldebaran 

E. 

55  51  57 

3489 

54  10  42 

3480 

52  29  13 

3479 

50  47  30 

3470 

Saturn 

E. 

104  12  52 

3380 

102  28  49 

3366 

100  44  25 

3350 

98  59  39 

3835 

25 

Sun 

W. 

112    3  58 

3615 

113  42  33 

3599 

115  21  29 

3586 

117    0  45 

3570 

Fomalhaut 

W. 

58  27  21 

3633 

60    5  46 

3506 

61  44  47 

3569 

63  24  24 

3546 

a  Pegasi 

W. 

37  48  30 

3089 

39  18  56 

3938 

40  50  46 

3863 

42  23  54 

3807 

Aldebaran 

E. 

42  16  12 

3489 

40  33  33 

3488 

38  50  52 

3488 

37     8  11 

3440 

# 

Pollux 

E. 

84  38    6 

3376 

82  51  31 

3361 

81     4  34 

3347 

79  17  16 

3388 

Saturn 

E. 

90  10  17 

3361 

88  23  20 

3346 

86  36     1 

3383 

84  48  21 

3317 

26 

Sun 

W. 

125  22    2 

3503 

127    3  13 

3480 

128  44  42 

3477 

130  26  27 

3466 

Fomalhaut 

W. 

71  50  17 

3443 

73  32  52 

3434 

75  15  53 

3408 

76  69  17 

3391 

a  Pegasi 

W. 

50  25  44 

3508 

52    4  49 

3560 

53  44  40 

3518 

55  25  14 

3499 

Aldebaran 

E. 

28  37  20 

3518 

26  56  25 

3548 

25  16  19 

3594 

23  37  16 

3651 

Pollux 

E. 

70  15  39 

3167 

68  26  21 

3154 

66  36  44 

3143 

64  46  49 

3130 

Saturn 

E. 

75  44  51 

3151 

73  55  10 

3180 

72    5  11 

3136 

70  14  54 

3116 

27 

Fomalhaut 

W. 

85  41  24 

3830 

87  26  41 

3330 

89  12  11 

3811 

90  57  54 

3303 

a  Pegasi 

W. 

63  57  11 

3885 

65  41     7 

3367 

67  25  29 

3851 

69  10  14 

3337 

Jupiter 
Pollux 

W. 

20  16     7 

3188 

22    4  53 

3163 

23  54  18 

3141 

25  44  15 

3134 

E. 

55  33     3 

3070 

53  41  32 

3071 

51  49  48 

3068 

49  57  52 

3067 

Saturn 

E. 

60  59  24 

3066 

59     7  33 

3060 

57  15  31 

3053 

55  23  17 

3044 

28 

Fomalhaut 

W. 

99  48  36 

3385 

101  34  57 

3384 

103  21  20 

3385 

105     7  42 

3387 

a  Pegasi 

W. 

77  58  47 

3383 

79  45  13 

3374 

81  31  50 

3369 

83  18  35 

3364 

Jupiter 

W. 

34  59  55 

3063 

36  51  52 

3055 

38  44     1 

3049 

40  36  19 

3043 

a  Arietis 

W. 

34  51  10 

3101 

36  42     7 

3001 

38  33  20 

3083 

40  24  47 

3076 

Pollux 

E. 

40  35  46 

3080 

38  42  58 

3036 

36  50     5 

3035 

34  47    9 

3038 

Saturn 

E. 

45  59  43 

3031 

44    6  42 

3010 

42  13  37 

3017 

40  20  29 

3016 

Regulus 

E. 

77  23     1 

3038 

75  30    2 

3010 

73  36  58 

3016 

71  43  48 

3013 

29 

a  Pegasi 

W. 

92  13  17 

3361 

94     0  14 

3364 

95  47    6 

3389 

97  33  51 

3376 

Jupiter 

W. 

49  59  15 

3084 

51  51  56 

3035 

53  44  36 

3037 

55  37  13 

3040 

a  Arietis 

W. 

49  44  14 

3055 

51  36  22 

3055 

53  28  30 

3057 

55  20  36 

3058 

Pollux 

E. 

25  32  27 

3083 

23  39  42 

3087 

21  47    6 

3044 

19  54  40 

3053 

Saturn 

E. 

30  55  10 

3081 

29    2  24 

3080 

27    9  50 

3048 

25  17  31 

3058 

Regulus 

E. 

62  17  25 

3013 

60  24  10 

3014 

58  30  58 

3017 

56  37  50 

3031 

30 

Jupiter 
a  Arietis 

W. 

64  58  50 

3065 

66  50  43 

3073 

68  42  25 

3080 

70  33  55 

3090 

W. 

64  40    3 

3080 

66  31  33 

3086 

68  22  53 

3094 

70  14    2 

3103 

Regulus 

E. 

47  14    2 

3060 

45  21  46 

3058 

43  29  42 

3066 

41  37  51 

3076 

Spica 

E. 

101  13  47 

3048 

99  21  27 

3055 

97  29  18 

3068 

95  37  22 

3078 

31 

Jupiter 

W. 

79  47  32 

3145 

81  37  23 

3167 

83  26  55 

3171 

85  16    6 

3186 

a  Arietis 

w. 

79  26     6 

3166 

81  15  40 

3169 

83    4  55 

3183 

84  53  50 

3198 

Regulus 

E. 

32  2*2  38 

3184 

30  32  30 

3147 

28  42  43 

3161 

26  53  17 

3175 

Spica 

E. 

86  21  40 

3130 

84  31  25 

3141 

82  41  29 

3155 

80  51  53 

3168 

28 
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VENUS,    1857. 


GREENWICH 

MEAN   TIME, 

JANUABT. 

FEEEUAEY. 

I 

Apl'Afi-llt 

Right 
Ascension. 

Tu.  of 
R.A. 
for  1 
hoar. 

Apparent 
Ueoiioatton. 

Yar.cf 
Deo 
fori 
hoar. 

Meridian 
Passage. 

4 

1 

Appmront 

(Eight 
Ascension. 

Y*r.  of 
R>A. 
for  1 
hoar. 

Apparent 

Wiuialivu. 

Tar.of 
Dm. 
fori 
hoar. 

Meridian 
Peerage 

* 

Noon. 

Noon. 

Noon. 

Noon, 

* 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    s. 

S. 

0     1     11 

11 

h.  m. 

h.   m.    s. 

s. 

0     1     « 

11 

h. 

m. 

l 

21  85  58.39 

11.737 

-16  12    4.3 

61.73 

2  51.7 

1 

23  50  25.57 

10.096 

-  1  15    0.3 

77.87 

3 

3.9 

2 

21  40  39.29 

.670 

15  47  10.8 

63.71 

2  52.5 

2 

23  54  27.39 

.067 

0  43  51.0 

77.89 

3 

4.0 

8 

21  45  18.63 

.604 

15  21  53.6 

63.69 

2  53.2 

3 

23  58  28.29 

10.019 

-  0  12  41.7 

77.88 

3 

4.0 

4 

21  49  56.42 

.643 

14  56  13.4 

64.63 

2  53.9 

4 

0    2  28.28 

9.981 

+  0  18  27.1 

77.84 

3 

4.1 

5 

21  54  32.68 

.479 

14  30  11.0 

65.64 

2  54.5 

5 

0    6  27.36 

.943 

0  49  84.5 

77.76 

8 

4.1 

6 

21  59    7.42 

11.417 

14    8  47.2 

66.43 

2  55.1 

6 

0  10  25.55 

9.906 

1  20  39.7 

77.66 

8 

4.2 

7 

22    8  40.66 

.364 

13  87    2.9 

67.36 

2  55.8 

7 

0  14  22.87 

.870 

1  51  42.1 

77.53 

3 

4.2 

8 

22    8  12.42 

.393 

13    9  58.9 

68.06 

2  56.4 

8 

0  18  19.88 

.834 

2  22  40.9 

77.36 

3 

4.2 

9 

22  12  42.69 

.330 

12  42  35.9 

68.83 

2  56.9 

9 

0  22  14.98 

.799 

2  53  85.6 

77.18 

3 

4.1 

10 

22  17  11.49 

.170 

12  14  54.8 

69.57 

2  57.5 

10 

0  26    9.69 

.764 

8  24  25.6 

76.97 

3 

4.1 

11 

22  21  38.85 

11.111 

11  46  56.3 

70.39 

2  68.0 

11 

0  30    8.62 

9.731 

8  55  10.1 

76.73 

8 

4.1 

12 

22  26    4.81 

11.063 

11  18  41.2 

70.96 

2  58.4 

12 

0  83  56.73 

.696 

4  25  48.5 

76.46 

3 

4.0 

13 

22  30  29.38 

10.995 

10  50  10.4 

71.59 

2  68.9 

13 

0  37  49.03 

.668 

4  56  20.2 

76.17 

8 

3.9 

14 

22  34  52.58 

.939 

10  21  24.6 

73.31 

2  59.4 

14 

0  41  40.54 

.630 

5  26  44.5 

75.84 

8 

3.9 

15 

22  39  14.45 

.884 

9  52  24.4 

73.79 

2  59.8 

15 

0  45  81.25 

.596 

5  67    0.8 

75.49 

3 

3.8 

16 

22  48  85.02 

10.830 

9  23  10.7 

73.33 

8    0.2 

16 

0  49  21.15 

9.563 

6  27    8.3 

75.13 

3 

8.7 

17 

22  47  54.30 

.777 

8  53  44.2 

73.85 

3    0.5 

17 

0  53  10.25 

.539 

6  57    6.5 

74.71 

3 

3.5 

18 

22  52  12.33 

.735 

8  24    5.7 

74.34 

3    0.9 

18 

0  56  58.56 

.496 

7  26  54.8 

74.39 

3 

3.4 

19 

22  56  29.11 

.674 

7  54  15.8 

74.79 

3    1.2 

19 

1    0  46.08 

.468 

7  56  32.5 

78.84 

8 

8.2 

20 

23    0  44.66 

.633 

7  24  16.4 

75.33 

3    1.5 

20 

1    4  32.79 

.439 

8  25  59.1 

73.36 

3 

8.0 

21 

23    4  59.04 

10.576 

6  54    5.2 

75.61 

8    1.8 

21 

1    8  18.67 

9.394 

8  55  13.9 

73.86 

8 

2.9 

22 

23    9  12.27 

.538 

6  23  46.0 

76.97 

3    2.1 

22 

1  12    8.70 

.359 

9  24  16.2 

73.83 

3 

2.7 

23 

23  13  24.36 

.480 

5  53  18.4 

76.31 

3    2.4 

23 

1  15  47.87 

.833 

9  53    5.3 

71.76 

8 

2.5 

24 

23  17  35.34 

.434 

5  22  43.3 

76.61 

3    2.6 

24 

1  19  31.18 

.386 

10  21  40.7 

71.18 

3 

2.3 

25 

23  21  45.23 

.369 

4  52    1.3 

76.88 

3    2.8 

25 

1  23  13.58 

.346 

10  50    1.7 

70.66 

3 

2.0 

26 

23  25  54.05 

10.846 

4  21  18.3 

77.11 

3    8.0 

26 

1  26  55.04 

9.307 

11  18    7.6 

69.93 

8 

1.8 

27 

23  30    1.82 

.301 

3  50  20.0 

77.31 

3    8.2 

27 

1  30  85.52 

.166 

11  46  57.7 

69.36 

3 

1.5 

28 

23  84    8.55 

.359 

3  19  22.2 

77.49 

8    8.4 

28 

1  34  15.00 

.133 

12  13  31.5 

68.56 

3 

1.2 

29 

23  38  14.27 

.318 

2  48  20.5 

77.63 

8    8.5 

29 

1  37  53.43 

.079 

12  40  48.2 

67.83 

3 

0.9 

30 

23  42  19.01 

.177 

2  17  15.8 

77.74 

3    3.7 

30 

1  41  30.75 

9.031 

18    7  47.3 

67.08 

3 

0.6 

31 

23  46  22.78 

10.187 

1  46    8.8 

77.83 

3    8.8 

81 

1  45    6.91 

8.983 

13  34  28.0 

66.80 

3 

0.2 

32 

23  50  25.57 

10.096 

-  1  15    0.3 

77.87 

8    8.9 

32 

1  48  41.87 

8.930 

+14    0  49.8 

65.60 

2  59.9 

Day  of  Month,  1st. 

6th. 

1 

1th. 

a 
8.2 

16th. 

ftlst. 

M 

8.7 

86th. 

3lBt. 

Day 

of  the  Month, 

5th.  : 

10th. 

15th. 
10.7 

aoth. 
11.2 

ft 

1 

Ith. 
1.8 

30th. 

Semidiam.    7.7 

11 
7.9 

8.4 

9.0 

if 
9.4 

Ser 

nidiameter 

9.8 

10.2 

11 
12.4 

Hor.  Par.      7.9 

8.0 

8.2 

8.5 

8.8 

9.1 

9.5 

Ho 

r.  Parallax 

9.9 

10.3 

10.8 

11.8 

1 

1.9 

12.5 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL, 

Apparent 

Right 
Ascension. 

Vsx.of 
R.A. 
fori 
hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 
hoar. 

Meridian 
Passage. 

4 

I 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 
hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 
hour. 

Meridian 
Passage. 

l 

Noon. 

Noon. 

Noon, 

Abo*. 

* 

Noon. 

Noon. 

Noon, 

Noon. 

h.  in*    s. 

s. 

O       1        M 

11 

h.  m. 

h.   m.     s. 

s. 

0      1      11 

u 

h.  m. 

l 

1  37  53.43 

0.070 

+12  40  48.2 

67.88 

3    0.9 

1 

8  14  89.21 

6.644 

+23  31  55.6 

83.34 

2  35.3 

2 

1  41  30.75 

0.081 

13    7  47.3 

67.08 

3    0.6 

2 

3  16  52.01 

.416 

23  44  57.5 

31.80 

2  33.6 

3 

145    6.91 

8.089 

18  84  28.0 

66.30 

3    0.2 

3 

8  18  59.20 

5.177 

23  57  22.1 

80.98 

2  31.7 

4 

1  48  41.87 

.080 

14    0  49.8 

65.60 

2  59.9 

4 

3  21    0.50 

4.036 

24    9    8.5 

98.69 

2  29.8 

5 

1  52  15.56 

.876 

14  26  52.0 

64.68 

2  59.5 

5 

3  22  55.63 

.668 

24  20  15.7 

96.96 

2  27.8 

6 

1  55  47.91 

8.810 

14  52  83.9 

68.81 

2  59.1 

6 

3  24  44.31 

4.888 

24  30  42.7 

95.97 

2  25.6 

7 

1  59  18.86 

.750 

15  17  54.9 

63.08 

2  58.7 

7 

8  26  26.28 

4.109 

24  40  28.5 

98.58 

2  23.4 

8 

2    2  48.34 

.608 

15  42  54.6 

69.03 

2  58.2 

8 

3  28    1.26 

8.805 

24  49  82.0 

31.74 

2  21.0 

9 

2    6  16.28 

.680 

16    7  32.3 

61.10 

2  57.7 

9 

8  29  28.94 

.406 

24  57  52.1 

19.01 

2  18.5 

10 

2    9  42.60 

.861 

16  81  47.5 

60.16 

2  57.2 

10 

3  30  49.08 

8.178 

25    5  27.5 

18.01 

2  15.9 

11 

2  13    7.22 

8.480 

16  55  39.5 

60.16 

2  56.7 

11 

3  32    1.25 

3.840 

25  12  16.7 

16.06 

2  13.2 

12 

2  16  30.05 

.413 

17  19    7.8 

68.17 

2  56.1 

12 

3  33    5.35 

.407 

25  18  18.5 

14.06 

2  10.3 

IS 

2  19  51.00 

.833 

17  42  12.0 

67.16 

2  55.5 

13 

3  34    1.10 

3.143 

25  23  81.6 

13.00 

2    7.8 

14 

2  23    9.96 

.346 

18    4  51.5 

56.13 

2  54.9 

14 

3  34  48.24 

1.780 

25  27  54.5 

0.86 

2    4.1 

16 

2  26  26.83 

.168 

18  27    5.7 

55.06 

2  54.2 

15 

8  35  26.52 

.406 

25  81  25.4 

7.66 

2    0.8 

16 

2  29  41.52 

8.068 

18  48  54.2 

68.06 

2  53.5 

16 

3  35  55.71 

1.033 

25  84    2.4 

5.30 

157.3 

17 

2  32  53.90 

7.066 

19  10  16.4 

63.87 

2  52.7 

17 

3  86  15.61 

0.639 

25  35  48.8 

8.04 

1  58.7 

18 

2  86    3.87 

.861 

19  31  11.9 

61.74 

2  52.0 

18 

3  36  26.05 

+0.384 

25  86  28.2 

+0.62 

149.9 

19 

2  39  11.28 

.753 

19  51  40.0 

50.50 

2  51.2 

19 

3  36  26.88 

-0.168 

25  36  13.7 

-1.87 

146.0 

20 

2  42  15.99 

.637 

20  11  40.2 

40.43 

2  50.3 

20 

8  36  17.98 

.576 

25  84  58.3 

4.45 

141.9 

21 

2  45  17.85 

7.616 

20  31  12.0 

48.33 

2  49.4 

21 

3  35  59.25 

0.086 

25  32  39.9 

7.13 

187.7 

22 

2  48  16.72 

.886 

20  50  14.9 

47.01 

2  48.4 

22 

3  35  30.64 

1.887 

25  29  16.6 

8.86 

1  33.3 

23 

2  51  12.43 

.350 

21    8  48.3 

45.76 

2  47.4 

23 

8  34  52.18 

1.806 

25  24  46.7 

13.66 

1  28.7 

24 

2  54    4.79 

7.108 

21  26  51.6 

44.40 

2  46.4 

24 

8  84    3.98 

3.313 

25  19    8.7 

16.64 

1  23.9 

25 

2  56  53.62 

6.066 

21  44  24.1 

48.30 

2  45.2 

25 

3  83    6.00 

9.619 

25  12  20.8 

18.48 

1  19.0 

26 

2  59  88.73 

6.706 

22    1  25.2 

41.88 

2  44.0 

26 

3  81  58.55 

8.004 

25    4  21.5 

31.48 

1  14.0 

27 

3    2  19.92 

•680 

22  17  54.8 

40.53 

2  42.7 

27 

8  30  41.81 

.884 

24  55    9.7 

34.61 

1    8.8 

28 

8    4  56.97 

.463 

22  33  50.7 

80.16 

2  41.4 

28 

8  29  16.11 

3.748 

24  44  44.8 

37.66 

1    3.4 

29 

8    7  29.68 

.968 

22  49  13.9 

87.76 

2  40.0 

29 

3  27  41.88 

4.005 

24  83    6.6 

30.63 

0  57.9 

30 

8    9  57.80 

6.070 

28    4    3.0 

36.83 

2  38.5 

80 

3  25  59.60 

.418 

24  20  15.1 

38.66 

0  52.3 

31 

3  12  21.06 

6.868 

23  18  17.2 

34.85 

2  36.9 

81 

3  24    9.82 

4.717 

24    6  10.9 

86.67 

0  46.5 

32 

8  14  89.21 

6.644 

+23  81  55.6 

38.34 

2  35.3 

32 

8  22  13.17 

4.080 

+23  50  54.9 

80.61 

0  40.7 

Day  of  the  Month,   7th. 

19th. 

17th. 

ftftd. 
16.0 

517th. 

11 
17.1 

3ftd. 

Day  of  the  Month. 

6th. 

11th. 

16th. 

91st. 

36th. 

31st 

Ser 

nidiameter     13.2 

1 

0 
4.0 

u 
14.9 

11 
18.5 

Semidiameter     < 

20.0 

n 
21.6 

23.4 

25.2 

11 
27.0 

28.5 

Ho 

r.  Parallax    13.3 

1 

4.1 

15.0 

16.1 

17.2 

18.6 

Hor.  Parallax     \ 

20.1 

21.8 

23.5 

25.4 

27.2 

28.6 
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GREENWICH 

MEAN  TIME. 

MAT. 

JUNE. 

4 

1 

Appfcfimt 
Ascension. 

Tar.  of 

i:   \ 
for  1 
hoar. 

ApjHtnmt 
Declination. 

Vnr,,r 

fori 
hoar. 

Meridian 
Passage. 

3 

1 

Apparent 

Right 
Ascension. 

Vsr.of 
JLA. 
fori 
hoar. 

\j  |  --■  III 

Declination. 

Tir.oT 
Dec. 
fori 
hoar. 

Noon. 

Passage. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    s. 

s. 

O      1       « 

ii 

h.  m. 

h.   m.    s. 

s. 

O        1        H 

ii 

h.  m. 

1 

3  24    9.82 

-4.717 

+24    6  10.8 

36.67 

0  46.5 

l 

2  37  23.91 

+0.793 

+14  11  44.7 

23.45 

21  54.5 

2 

3  22  18.17 

4.980 

23  50  54.9 

39.61 

0  40.7 

2 

2  37  47.17 

1.142 

14    2  54.7 

20.74 

21  5J.1 

3 

8  20  10.85 

6.230 

23  34  29.4 

42.46 

0  34.7 

3 

2  38  18.72 

.488 

13  55    9.2 

18.06 

21  47.8 

4 

8  18    2.14 

.436 

23  16  57.0 

46.17 

0  28.7 

4 

2  88  58.88 

1.818 

13  48  27.2 

16.46 

21  44.6 

5 

8  15  49.41 

.606 

22  58  21.3 

47.72 

0  22.6 

5 

2  39  45.97 

2.144 

13  42  47.4 

12.89 

21  41.6 

6 

3  13  33.08 

6.736 

22  38  46.5 

60.09 

0  16.3 

6 

2  40  41.28 

2.462 

13  88    8.5 

10.39 

2138.7 

7 

3  11  14.10 

.826 

22  18  17.2 

62.26 

0  10.1 

7 

2  41  44.09 

2.769 

13  34  28.8 

7.96 

21  35.9 

8 

8    8  53.41 

.878 

21  56  58.7 

64.17 

(0    3.8) 
(83  57.6$ 

8 

2  42  54.18 

8.068 

13  31  46.2 

6.62 

21  83.2 

9 

8    6  31.98 

.887 

21  84  57.2 

66.81 

23  51.3 

9 

2  44  11.34 

.358 

13  29  58.8 

8.36 

21  30.7 

10 

3    4  10.88 

.854 

21  12  19.6 

57.16 

23  45.0 

10 

2  45  35.37 

.640 

13  29    4.9 

-1.16 

21  28.2 

11 

3    1  50.99 

6.779 

20  49  13.4 

58.20 

28  38.8 

11 

2  47    6.07 

8.913 

13  29    2.5 

+0.94 

21  25.9 

12 

2  59  33.45 

.663 

20  25  46.1 

58.93 

23  82.6 

12 

2  48  43.20 

4.176 

IS  29  49.4 

2.93 

21  23.7 

18 

2  57  19.15 

.610 

20    2    5.2 

69.32 

23  26.5 

13 

2  50  26.54 

.481 

13  31  23.2 

4.84 

21  21.6 

14 

2  55    8.94 

.334 

19  38  18.7 

59.39 

23  20.6 

14 

2  52  15.88 

.877 

13  33  41.6 

6.66 

21  19.5 

15 

2  53    3.60 

6.106 

19  14  34.6 

69.12 

23  14.7 

15 

2  54  11.04 

4.916 

13  36  42.6 

8.39 

21  17.6 

16 

2  51    3.87 

4.868 

18  51    0.6 

58.55 

23    8.9 

16 

2  56  11.82 

6.146 

13  40  24.3 

10.04 

21  15.8 

17 

2  49  10.43 

.683 

18  27  44.0 

57.69 

23    3.2 

17 

2  58  18.05 

.368 

13  44  44.5 

11.69 

21  14.0 

18 

2  47  23.89 

4.286 

18    4  51.7 

66.54 

22  57.6 

18 

8    0  29.49 

.681 

13  49  40.7 

13.04 

21  12.8 

19 

2  45  44.77 

8.966 

17  42  30.2 

55.12 

22  52.1 

19 

3    2  45.96 

.788 

13  55  10.7 

14.42 

21  10.7 

20 

2  44  13.53 

.629 

17  20  45.8 

53.46 

22  46.8 

20 

8    5    7.32 

6.988 

14    1  12.8 

18.72 

21    9.2 

21 

2  42  50.54 

3.280 

16  59  44.2 

51.57 

22  41.6 

21 

3    7  83.41 

6.182 

14    7  45.1 

16.93 

21    7.8 

22 

2  41  36.09 

2.920 

16  39  30.3 

49.50 

22  36.6 

22 

3  10    4.06 

.869 

14  14  45.4 

18.05 

21    6.4 

23 

2  40  80.39 

.660 

16  20    8.2 

47.27 

22  31.7 

23 

8  12  39.12 

.649 

14  22  11.7 

19.10 

21    5.1 

24 

2  39  83.59 

2.176 

16    1  41.4 

44.90 

22  27.0 

24 

8  15  18.44 

.725 

14  80    2.2 

20.07 

21    3.9 

25 

2  88  45.81 

1.801 

15  44  13.1 

42.40 

22  22.4 

25 

3  18    1.91 

6.896 

14  38  15.2 

20.97 

21    2.7 

26 

2  38    7.14 

.421 

15  27  46.1 

39.80 

22  18.0 

26 

3  20  49.38 

7.069 

14  46  48.7 

21.79 

21     1.6 

27 

2  37  37.59 

1.042 

15  12  22.5 

37.14 

22  13.7 

27 

8  23  40.72 

.218 

14  55  41.1 

22.54 

21    0.6 

28 

2  37  17.10 

0.666 

14  58    3.5 

84.43 

22    9.6 

28 

8  26  35.84 

.878 

*5    4  50.8 

28.23 

20  59.6 

29 

2  37    5.58 

-0.296 

14  44  49.8 

31.70 

22    5.6 

29 

8  29  84.65 

.625 

15  14  16.1 

28.85 

20  5S.7 

30 

2  37    2.95 

+0.073 

14  32  41.9 

28.95 

22    1.8 

80 

8  32  37.03 

.671 

15  23  55.5 

24.41 

20  67.9 

31 

2  37    9.11 

.437 

14  21  40.2 

26.19 

21  58.1 

31 

3  85  42.88 

7*815 

15  33  47.5 

24.90 

20  57.1 

32 

2  37  23.91 

0.793 

+14  11  44.7 

23.45 

21  54.5 

32 

8  38  52.14 

7.955 

+15  43  50.5 

26.32 

20  56.4 

Day 

of  the  Month, 

6th. 

11th. 

16th. 

aist. 

27.9 

86 

i 
26 

th. 

i 
.2 

31st. 

Day 

of  the  Month, 

5th. 

10th. 

15th. 

»Oth. 

35th. 

30th. 

Sei 

midiameter 

w 
29.4 

2 

n 
9.7 

29.1 

ii 
24.4 

Sen 

lidiameter 

22.5 

2 

u 
0.8 

19.1 

if 
17.7 

1< 

* 
5.4 

15.3 

Ho 

r.  Parallax 

29.6 

2 

9.9 

29.3 

28.1 

2C 

1.4 

24.6 

Hoi 

a.  Parallax 

22.7 

2 

0.9 

19.3 

17.8 

1( 

5.5 

15.4 

VENUS,    185T. 


221 


GREENWICH   MEAN  TIME. 

JULY. 

AUGUST, 

4 

I 

Apparent 

Bight 
Ascension. 

Var.  of 
K>A. 
for  1 
hoar. 

Apparent 
Declination. 

Yar«of 
Dm. 
fori 
hoar. 

Meridian 
Passage. 

4 

1 
* 

Apparent 

Right 
Ascension. 

Var.of 
K*A+ 
for  1 
hoar. 

Apparent 
Declination. 

Yar.of 
Dec. 
fori 
hoar. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

1 

Noon. 

l 

h.  m.    8. 

8  35  42.88 

s. 
7.315 

O       1        N 

+15  33  47.5 

11 
24.90 

h.  m. 
20  57.1 

1 

h.   m.    s. 
5  34  18.73 

s. 
10.931 

0    1     u 
+20  24    1. 

11 
14.64 

h.  m. 
20  54.5 

2 

3  38  52.14 

7.956 

15  43  50.5 

36.32 

20  56.4 

2 

5  38  41.87 

10.997 

20  29  41.1 

13.68 

20  55.0 

3 

3  42    4.72 

8.093 

15  54    3.1 

25.69 

20  55.7 

3 

5  43    6.58 

11.061 

20  34  57.6 

12.69 

20  55.5 

4 

3  45  20.55 

.326 

16    4  23.8 

26.00 

20  55.0 

4 

5  47  32.83 

.134 

20  89  50.0 

11.67 

30  56.0 

6 

8  48  39.55 

.366 

16  14  51.1 

26.24 

20  54.4 

5 

5  52    0.55 

.185 

20  44  17.7 

10.62 

20  56.5 

6 

3  52    1.63 

8.488 

16  25  23.5 

26.43 

20  53.9 

6 

5  56  29.69 

11.348 

20  48  20.0 

9.65 

20  57.1 

7 

3  55  26.73 

.607 

16  35  59.9 

26.67 

20  53.4 

7 

6    1  10.21 

.299 

20  51  56.3 

8.46 

20  57.7 

8 

8  58  54.78 

.729 

16  46  39.0 

26.65 

20  53.0 

8 

6    5  32.06 

.364 

20  55    6.0 

7.88 

20  58.3 

9 

4    2  25.73 

.848 

16  57  19.4 

26.67 

20  52.7 

9 

6  10    5.21 

.407 

20  57  48.4 

6.19 

20  58.9 

10 

4    5  59.51 

8.965 

17    7  59.8 

26.66 

20  52.8 

10 

6  14  39.60 

.467 

21    0    3.0 

5.02 

20  59.6 

11 

4    9  36.  6 

9.079 

17  18  38.7 

26.56 

20  52.0 

11 

6  19  15.16 

11.605 

21    1  49.3 

3.83 

21    0.3 

12 

4  13  15.32 

.191 

17  29  14.8 

26.42 

20  51.7 

12 

6  23  51.84 

.550 

21    3    6.8 

2.63 

21    0.9 

13 

4  16  57.21 

.299 

17  39  47.0 

26.24 

20  51.5 

18 

6  28  29.58 

.594 

21    3  55.2 

1.40 

21    1.6 

14 

4  20  41.67 

.405 

17  50  14.3 

26.01 

20  51.4 

14 

6  33    8.33 

.636 

21    4  14.0 

+0.15 

21    2.4 

15 

4  24  28.64 

.608 

18    0  35.5 

25.73 

20  51.2 

15 

6  37  48.04 

.673 

21    4    2.7 

-1.11 

21    3.1 

16 

4  28  18.  7 

9.609 

18  10  49.3 

26.39 

20  51.1 

16 

6  42  28.64 

11.709 

21    3  20.9 

2.38 

21    3.8 

17 

4  82    9.91 

.709 

18  20  54.6 

26.00 

20  51.1 

17 

6  47  10.08 

.748 

21    2    8.3 

3.67 

21    4.6 

18 

4  36    4.10 

.806 

18  30  50.4 

34.60 

20  51.1 

18 

6  51  52.30 

.774 

21    0  24.6 

4.98 

21    5.4 

19 

4  40    0.56 

.899 

18  40  85.5 

24.13 

20  51.1 

19 

6  56  85.25 

.808 

20  58    9.5 

6.28 

21    6.1 

20 

4  43  59.25 

9.991 

18  50    8.8 

23.62 

20  51.2 

20 

7    1  18.86 

.829 

20  55  23.0 

7.60 

21    6.9 

21 

4  48    0.11 

10.080 

18  59  29.5 

28.09 

20  51.3 

21 

7    6    3.08 

11.864 

20  62    4.6 

8.93 

21    7.7 

22 

4  52    3.  9 

.167 

19    8  86.5 

22.49 

20  51.4 

22 

7  10  47.85 

.876 

20  48  14.3 

10.27 

21    8.6 

23 

4  56    8.15 

.353 

19  17  29.0 

21.86 

20  51.6 

23 

7  15  83.12 

.896 

20  43  51.8 

11.61 

21    9.4 

24 

5    0  15.22 

.335 

19  26    5.9 

21.30 

20  51.8 

24 

7  20  18.84 

.918 

20  88  57.0 

12.96 

21  10.2 

25 

5    4  24.25 

.416 

19  34  26.4 

30.49 

20  52.0 

25 

7  25    4.97 

.929 

20  83  29.8 

14.30 

21  11.0 

26 

*  5    8  35.21 

10.496 

19  42  29.6 

19.75 

20  52.3 

26 

7  29  51.46 

11.948 

20  27  30.2 

16.66 

21  11.9 

27 

5  12  48.  5 

.573 

19  50  14.7 

18.99 

20  52.6 

27 

7  84  88.26 

.954 

20  20  58.1 

17.02 

21  12.7 

28 

5  17    2.71 

.648 

19  57  41.0 

18.19 

20  52.9 

28 

7  39  25.80 

.964 

20  13  53.4 

18.39 

21  13.6 

29 

5  21  19.14 

.720 

20    4  47.6 

17.36 

20  53.3 

29 

7  44  12.55 

.972 

20    6  16.1 

19.73 

21  14.4 

30 

5  25  37.31 

.793 

20  11  33.7 

16.47 

20  53.7 

30 

7  48  59.98 

.979 

19  58    6.2 

21.09 

21  15.3 

31 

5  29  57.19 

10.863 

20  17  58.4 

15.57 

20  54.0 

31 

7  53  47.54 

11.968 

19  49  23.9 

22.44 

21  16.1 

32 

5  84  18.73 

10.931 

+20  24    1.1 

14.64 

20  54.5 

82 

7  58  35.19 

11.986 

+19  40    9.1 

23.79 

21  17.0 

Day  of  the  Month,    5th. 

1 
] 

Oth. 

it 
L3.4 

15th. 

90th. 

25th. 

30th. 

Day  of  the  Month,      4th. 

Oth. 

14th. 

10th. 
9.0 

84th. 
8.6 

aoth. 

Semidiameter     14.3 

12.6 

11.9 

11.3 

u 
10.7 

Sei 

nidiameter       10.2 

0 

9.8 

0 

9.4 

11 
8.3 

Hor,  Parallax      14.4 

] 

13.5 

u. 

12.0 

11.4 

10.8 

Ho 

r.  Parallax        iQ.g 

9.8 

9.4 

9.1 

8.7 

8.4 
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VENUS,    1857. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Appvent 

Right 
Ascension. 


Noon. 


h.  m.    s. 

7  58  35.19 

8  3  22.88 
8  8  10.57 
8  12  58.26 
8  17  45.90 

8  22  33.44 
8  27  20.88 
8  32  8.07 
8  36  55.12 
8  41  41.93 

8  46  28.47 
8  51  14.72 

8  56    0.66 

9  0  46.24 
9    5  31.45 

9  10  16.27 
9  15  0.69 
9  19  44.66 
9  24  28.18 
9  29  11.23 

9  33  53.82 
9  38  35.92 
9  43  17.52 
9  47  58.62 
9  52  39.21 

9  57  19.30 
10  1  58.91 
10  6  38.02 
10  11  16.65 
10  15  54.78 

10  20  32.44 
10  25    9.65 


Var.  of 
R.A. 
for  1 
hour. 


Noon. 


11.986 
.087 
.987 
.986 
.983 

11.977 
.971 
.963 
.956 
.946 

11.933 
.931 
.907 
.891 
.876 

11.860 
.841 
.833 
.804 
.786 

11.764 
.744 
.733 
.703 
.681 

11.660 
.640 
.630 
.699 
.679 

11.660 
11.641 


Apparent 
Iswuuacrou. 


Noon. 


o  i  a 
+19  40  9.1 
19  30  21.9 
19  20  2.4 
19  9  10.7 
18  57  46.9 

18  45  51.3 
18  33  24.1 
18  20  25.4 
18  6  55.5 
17  52  54.7 

17  38  23.4 
17  23  21.9 

17  7  50.4 
16  51  49.8 
16  35  19.1 

16  18  20.2 
16  0  52.9 
15  42  57.8 
15  24  85.4 
15    5  46.1 

14  46  30.4 
14  26  48.8 
14  6  41.9 
13  46  10.1 

18  25  14.0 

13  3  54.1 
12  42  11.1 
12  20  5.4 
11  57  37.5 
11  84  48.1 

11  11  37.6 
+10  48    6.7 


Ver\of 


fori 
hoar. 


Noon. 


33.79 
38.14 
36.49 
37.82 
39.13 

30.47 
31.79 
33.09 
84.39 
36.67 

86.93 
38.19 
39.43 
40.06 
41.86 

48.04 
44.33 
46.36 
46.49 
47.61 

48.69 
49.76 
60.80 
61.83 
63.63 

53.81 
64.76 
55.70 
66.61 
67.60 

58.36 
69.30 


Meridian 


h.  m. 
21  17.0 
21  17.8 
21  18.7 
21  19.5 
21  20.4 

21  21.2 
21  22.1 
21  22.9 
21  23.7 
21  24.6 

21  25.4 
21  26.2 
21  27.1 
21  27.9 
21  28.7 

21  29.5 
21  30.2 
21  31.0 
21  31.8 
21  82.6 

21  83.3 
21  84.1 
21  34.8 
21  35.6 
21  36.8 

21  87.0 
21  87.7 
21  38.4 
21  39.1 
21  39.8 

21  40.5 
21  41.2 


Day  of  the  Month,     3d. 


Semidiameter      8.1 
Hor.  Parallax      8.1 


8th 


7.8 
7.9 


13th. 


7.6 
7.6 


18th. 


7.4 
7.4 


*3d. 


7.2 
7.2 


88th. 


7.0 
7.0 


OCTOBER. 


Apparent 

Kfcht 
Ascension.  ■ 

Var.  of 
RJL 
fori 
hour. 

Noon. 

Noon. 

h.   m.    8. 

8. 

10  20  32.44 

11.560 

10  25    9.65 

.541 

10  29  46.41 

.533 

10  34  22.75 

.506 

10  38  58.67 

.488 

10  43  34.19 

11.473 

10  48    9.33 

.456 

10  52  44.09 

.441 

10  57  18.51 

.437 

11    1  52.60 

.414 

11    6  26.88 

11.401 

11  10  59.88 

.890 

11  15  33.10 

.380 

11  20    6.08 

.369 

11  24  88.88 

.361 

11  29  11.39 

11.363 

11  33  43.76 

.346 

11  38  15.99 

.340 

11  42  48.10 

.336 

11  47  20.11 

.333 

11  51  52.04 

11.830 

11  56  23.95 

.339 

12    0  55.87 

.331 

12    5  27.82 

.383 

12    9  59.80 

.838 

12  14  31.86 

11.388 

12  19    4.05 

.344 

12  23  36.41 

.853 

12  28    8.98 

.863 

12  82  41.79 

.373 

12  37  14.87 

11.384 

12  41  48.25 

11.398 

Apparent 
Inclination. 


Noon. 


+11  11  37.6 

10  48    6.7 

10  24  16.0 

10    0    6.0 

9  35  37.4 

9  10  50.9 
8  45  46.9 
8  20  26.0 
7  54  49.1 
7  28  56.8 

7  2  49.8 
6  36  28.6 
6  9  53.8 
5  43  6.3 
5  16    6.9 

4  48  56.2 
4  21  34.8 
3  54  3.6 
3  26  23.2 
2  58  34.3 

2  30  87.6 
2  2  83.9 
1  84  23.8 
1  6  8.1 
0  37  47.4 

+  09  22.5 

-  0  19    5.9 

0  47  86.9 

1  16    9.9 

1  44  44.4 

2  13  19.7 

-  2  41  54.9 


Var.of 
Dee. 
fori 
hour. 


Noon. 


58.36 
59.30 
60.01 
60.80 
61.66 

63.30 
63.03 
63.70 
04.36 
64.98 

65.69 
66.17 
66.73 
67.23 
67.71 

68.17 
68.60 
68.99 
69.36 
69.70 

70.00 
70.29 
70.54 
70.77 
70.96 

71.11 
71.34 
71.33 
71.40 
71.46 

71.47 
71.46 


Meridian 


h.  m. 
21  40.5 
21  41.2 
21  41.8 
21  42.5 
21  43.1 

21  43.8 
21  44.4 
21  45.0 
21  45.6 
21  46.2 

21  46.9 
21  47.5 
21  48.1 
21  48.7 
21  49.3 

21  49.9 
21  50.5 
21  51.1 
21  51.7 
21  52.3 

21  52.9 
21  53.5 
21  54.1 
21  54.7 
21  55.3 

t> 

21  55.9 
21  56.4 
21  57.0 
21  57.6 
21  58.2 

21  58.9 
21  59.5 


Day  of  the  Month,      8d. 


Semidiameter       6.8 
Hor.  Parallax       6.8 


8th. 


6.6 
6.7 


13th. 


* 

6.5 

6.5 


18th. 


6.4 
6.4 


93d. 


6.2 
6.3 


98th. 


6.1 
6.2 


VENUS,    t85T. 
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GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

4 
1 

Apparent 

Night 
Ascension. 

Var.e 

11  A 

for  1 
hour 

f 

Apparent 
Declintioa. 

fori 
hoar. 

Meridian 
Passage. 

4 

I 

Ascension. 

Vex*  of 
R.A. 
fori 
hour. 

Apparent 
DwUnetton. 

Var^f 
Deo, 
fori 
hour. 

Meridian 
Passage. 

* 

Noon. 

Noon 

Noon. 

Noon, 

* 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    0. 

a. 

0     1     » 

u 

h.  m. 

h.  m.    0. 

a. 

0     1      11 

u 

h.  m. 

1 

12  41  48.25 

U.Sfl 

8  -  2  41  54.9 

71.45 

21  59.5 

1 

15    3  40.09 

12.421 

-15  55  36.7 

66.87 

22  23.5 

2 

12  46  21.98 

.41 

3       3  10  29.2 

71.40 

22    0.1 

2 

15    8  38.78 

.470 

16  17  45.5 

64.85 

22  24.5 

3 

12  50  56.09 

.48 

0      3  39    2.0 

71.32 

22    0.8 

8 

15  13  38.66 

.520 

16  89  29.1 

68.79 

22  25.6 

4 

12  55  30.63 

.44 

8      4    7  32.6 

71.21 

22    1.4 

4 

15  18  89.72 

.669 

17    0  46.8 

63.69 

22  26.7 

5 

13    0    5.62 

.44 

(8      4  86    0.2 

71.07 

22    2.0 

5 

15  23  41.99 

.620 

17  21  37.9 

61.66 

22  27.8 

6 

13    4  41.10 

11.41 

\9      5    4  24.0 

70.90 

22    2.7 

6 

15  28  45.47 

12.670 

17  42    1.6 

60.40 

22  29.0 

7 

13    9  17.10 

.6 

LI       5  32  43.2 

70.70 

22    8.4 

7 

15  33  50.16 

.720 

18    1  57.1 

49.21 

22  80.1 

8 

13  13  53.66 

.51 

16      6    0  57.1 

70.46 

22    4.0 

8 

15  38  56.04 

.770 

18  21  28.6 

47.96 

22  31.3 

9 

13  18  30.84 

.01 

11       6  29    5.1 

70.18 

22    4.7 

9 

15  44    8.12 

.820 

18  40  20.0 

46.71 

22  82.5 

10 

13  28    8.66 

.6< 

19      6  57    6.3 

69.89 

22    5.4 

10 

15  49  11.41 

.870 

18  58  46.0 

46.43 

22  33.7 

11 

13  27  47.14 

11.6 

7      7  24  59.9 

69.56 

22    6.1 

11 

15  54  20.87 

12.917 

19  16  40.9 

44.12 

22  34.9 

12 

18  32  26.31 

.6< 

17      7  52  45.0 

69.20 

22    6.9 

12 

15  59  81.49 

12.967 

19  84    3.8 

42.77 

22  36.2 

13 

13  37    6.21 

.6* 

re      8  20  20.9 

66.79 

22    7.6 

13 

16    4  43.27 

18.016 

19  50  54.0 

41.89 

22  37.5 

14 

13  41  46.86 

.7 

10      8  47  46.8 

68.35 

22    8.3 

14 

16    9  56.21 

.063 

20    7  10.7 

89.98 

22  88.8 

15 

13  46  28.31 

.V 

14      9  15    1.9 

67.90 

22    9.1 

15 

16  15  10.26 

.107 

20  22  53.2 

38.54 

22  40.1 

16 

13  51  10.58 

11.7' 

rs      9  42    5.3 

67.89 

22    9.9 

16 

16  20  25.38 

18.163 

20  88    0.8 

87.08 

22  41.4 

17 

13  55  53.67 

.8 

13     10    8  56.3 

66.85 

22  10.7 

17 

16  25  41.55 

.196 

20  52  33.0 

36.69 

22  42.7 

18 

14    0  27.63 

.84 

H     10  35  34.1 

66.28 

22  11.5 

18 

16  30  58.76 

.288 

21    6  29.2 

34.07 

22  44.1 

19 

14    5  22.52 

.84 

39     11    1  57.8 

65.69 

22  12.3 

19 

16  36  16.98 

.279 

21  19  48.7 

32.63 

22  45.5 

20 

14  10    8.34 

.? 

W     11  28    6.6 

66.05 

22  13.1 

20 

16  41  36.17 

.319 

21  82  80.S 

30.97 

22  46.9 

21 

14  14  55.09 

11.94 

58    11  53  59.8 

64.39 

22  14.0 

21 

16  46  56.29 

18.356 

21  44  85.2 

29.38 

22  48.3 

22 

14  19  42.82 

12.04 

98    12  19  36.6 

68.67 

22  14.8 

22 

16  52  17.80 

.893 

21  56    1.1 

27.77 

22  49.7 

23 

14  24  31.55 

.0 

Si     12  44  56.1 

62.94 

22  15.7 

23 

16  57  39.15 

.429 

22    6  48.G 

)   26.13 

22  51.1 

24 

14  29  21.29 

.0 

W     13    9  57.6 

62.17 

22  16.6 

24 

17    8    1.82 

.461 

22  16  55.4 

24.47 

22  52.6 

25 

14  34  12.09 

.11 

19     13  34  40.2 

61.37 

22  17.6 

25 

17    8  25.27 

.492 

22  26  22.S 

>   22.81 

22  54.0 

26 

14  39    3.97 

12.1 

W     18  59    8.2 

60.63 

22  18.5 

26 

17  13  49.44 

18.691 

22  35  10.1 

21.12 

22  55.5 

27 

14  43  56.95 

.2. 

10     14  23    5.8 

59.67 

22  19.5 

27 

17  19  14.28 

.648 

22  43  16.1 

r    19.42 

22  56.9 

28 

14  48  51.08 

.2 

17     14  46  47.2 

68.77 

22  20.4 

28 

17  24  39.75 

.678 

22  50  42.2 

I    17.70 

22  58.5 

29 

14  58  46.28 

.8 

22     15  10    6.7 

67.84 

22  21.4 

29 

17  30    5.78 

.696 

22  57  26.1 

16.96 

23    0.0 

30 

14  58  42.57 

.8 

72     15  83    3.5 

56.88 

22  22.4 

30 

17  35  32.84 

.618 

23    8  28.C 

)    14.20 

23    1.5 

31 

15    3  40.09 

12.4 

11     16  55  36.7 

55.87 

22  28.5 

31 

17  40  59.42 

18.639 

23    8  47.6 

1    12.43 

23    3.0 

32 

15    8  38.78 

12.4 

70  -16  17  45.5 

64.85 

22  24.5 

32 

17  46  27.00 

18.669 

-28  13  24.« 

\    10.65 

23    4.5 

Day  of  the  Month,    7th. 

11 
5.8 

17th. 

ftftd. 

if 
5.7 

»7th. 

3*L 

Day  of  the  Month,       7th. 

i»th. 

II 
5.4 

17th. 

K 

5.3 

ftftd.  S 

17th. 

3*d. 

Semidiameter       5.9 

a 

5.7 

5.6 

M 

5.5 

Semidiameter         5.5 

* 
5.8 

N 

5.2 

Hor.  Parallax      6.0 

5.9 

5.7 

5.7 

5.6 

6.5 

Hor.  Parallax         5.5 

5.4 

5.4 

5.3 

5.3 
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MARS,    1857. 


GREENWICH  MEAN   TIME. 

JANUARY! 

FEBRUARY. 

i 

I 

night 
Afloension. 

Var.  of 
R,A. 
for  1 
hour. 

Apparent 
i/eciuuMaon. 

Tarof 
Dec. 
fori 
hour. 

Meridian 
Passage. 

3 

1 

Apparent 

ftjtftit 
Asoenskm. 

Tar.  Of 
R.A. 
for  1 
hour. 

Apparent 
Declination. 

Var«of 

Dec. 
fori 
hoar. 

Meridian 
Passage. 

* 

Noon. 

Noon, 

Noon. 

Noon. 

1 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    s. 

B. 

O       1        U 

u 

h.  m. 

h.   m.    a. 

s. 

O      I       f 

u 

h.  m. 

l 

21  29  39.64 

7.718 

-16    1    4.7 

38.36 

2  45.3 

1 

23    1  53.47 

7.199 

-76  26.7 

46.50 

2  15.3 

2 

21  82  44.50 

.698 

15  45  89.5 

38.75 

2  44.5 

2 

23    4  46.08 

.185 

6  47  49.1 

46.62 

2  14.2 

3 

21  35  48.90 

.674 

15  30    5.1 

39.18 

2  43.6 

8 

23    7  38.37 

.178 

6  29    8.6 

46.74 

2  13.2 

4 

21  38  52.84 

.6.35 

15  14  21.6 

39.60 

2  42.7 

4 

23  10  30.87 

.160 

6  10  25.4 

46.86 

2  12.1 

5 

21  41  56.32 

.635 

14  58  29.2 

89.82 

2  41.8 

5 

23  13  22.07 

.149 

5  51  89.8 

46.95 

2  11.0 

6 

21  44  59.33 

7.616 

14  42  28.3 

40.21 

2  40.9 

6 

23  16  13.50 

7.137 

5  82  61.9 

47.04 

2    9.9 

7 

21  48    1.90 

.697 

14  26  18.9 

40.54 

2  40.0 

7 

23  19    4.63 

.126 

5  14    2.1 

47.12 

2    8.8 

8 

21  51    4.01 

.679 

14  10    1.2 

40.91 

2  39.1 

8 

23  21  55.51 

.114 

4  55  10.5 

47.19 

2    7.7 

9 

21  54    5.68 

.660 

13  53  85.5 

41.19 

2  38.1 

9 

23  24  46.11 

.103 

4  36  17.2 

47.25 

2    6.6 

10 

21  57    6.91 

.642 

13  87    2.0 

41.56 

2  87.2 

10 

23  27  86.48 

.092 

4  17  22.4 

47.32 

2    5.5 

11 

22    0    7.70 

7.623 

13  20  20.8 

41.88 

2  36.2 

11 

28  80  26.59 

7.083 

3  58  26.3 

47.36 

2    4.4 

12 

22    3    8.05 

.606 

13    3  82.1 

42.18 

2  35.3 

12 

23  S3  16.48 

.072 

8  39  29.0 

47.40 

2    3.3 

13 

22    6    7.99 

.469 

12  46  86.2 

42.48 

2  84.3 

13 

23  86    6.12 

.064 

3  20  30.8 

47.43 

2    2.2 

14 

22    9    7.51 

.471 

12  29  33.2 

42.77 

2  33.4 

14 

23  38  55.57 

.056 

3    1  31.7 

47.47 

2    1.0 

15 

22  12    6.61 

.463 

12  12  23.3 

43.05 

2  32.4 

15 

23  41  44.82 

.043 

2  42  32.0 

47.49 

1  59.9 

16 

22  15    5.29 

7.437 

11  55    6.8 

43.32 

2  31.5 

16 

23  44  33.90 

7.040 

2  23  81.7 

47.52 

1  58.8 

17 

22  18    8.58 

.420 

11  37  43.8 

43.58 

2  30.5 

17 

23  47  22.82 

.033 

2    4  31.2 

47.52 

1  67.7 

18 

22  21    1.46 

.406 

11  20  14.6 

43.84 

2  29;6 

18 

23  50  11.57 

.026 

1  45  30.4 

47.52 

1  56.5 

19 

22  23  58.97 

.888 

11    2  89.3 

44.10 

2  28.6 

19 

23  53    0.12 

.019 

1  26  29.9 

47.52 

1  55.4 

20 

22  26  56.08 

.373 

10  44  58.1 

44.33 

2  27.6 

20 

23  55  48.51 

.013 

1    7  29.5 

47.61 

154.3 

21 

22  29  52.83 

7.367 

10  27  11.3 

44.57 

2  26.6 

21 

23  58  36.75 

7.007 

0  48  29.7 

47.47 

1  53.2 

22 

22  32  49.20 

.342 

10    9  19.1 

44.79 

2  25.6 

22 

0    1  24.85 

7.001 

0  29  30.4 

47.44 

1  52.0 

23 

22  35  45.22 

.326 

9  51  21.7 

45.00 

2  24.6 

23 

0    4  12.80 

6.996 

-  0  10  32.1 

47.40 

1  50.9 

24 

22  38  40.85 

.310 

9  33  19.4 

46.20 

2  23.6 

24 

0    7    0.64 

.990 

+  08  25.2 

47.36 

149.8 

25 

22  41  36.12 

.295 

9  15  12.2 

45.39 

2  22.5 

25 

0    9  48.36 

.986 

0  27  21.1 

47.31 

1  48.7 

26 

22  44  31.03 

7.281 

8  57    0.6 

45.57 

2  21.5 

26 

0  12  85.98 

6.982 

0  46  15.6 

47.25 

1  47.6 

27 

22  47  25.61 

.267 

8  38  44.5 

45.76 

2  20.5 

27 

0  15  23.49 

.978 

1    5    8.3 

47.17 

1  46.4 

28 

22  50  19.84 

.263 

8  20  24.4 

45.92 

2  19.5 

28 

0  18  10.90 

.973 

1  23  59.3 

47.09 

1  45.3 

29 

22  53  13.74 

.238 

8    2    0.3 

46.09 

2  18.4 

29 

0  20  58.21 

.969 

1  42  48.2 

46.99 

1  44.2 

30 

22  56    7.30 

.226 

7  43  82.6 

46.23 

2  17.4 

30 

0  23  45.41 

.966 

2    1  34.9 

46.90 

1  43.0 

31 

22  59    0.55 

7.212 

7  25    1.8 

46.37 

2  16.3 

31 

0  26  32.53 

6.962 

2  20  19.2 

46.79 

1  41.9 

32 

23    1  53.47 

7.199 

-76  26.7 

46.50 

2  15.3 

32 

0  29  19.58 

6.969 

+  2  89    1.1 

46.69 

140.8 

Day  of  Month,  1st. 

6th. 

II 
2.5 

1 

ith. 
2.5 

lflta, 

ii 
2.4 

a  let. 

* 
2.4 

30th. 

Hat 

Ihiy  of  tho  Month  t 

5th. 

10th. 

n 
2.3 

l.-irli. 

n 
2.3 

3< 

N 

2.3 

95tb. 

Semidiam.    2.5 

il 
2.4 

2.4 

Semidiameter 

N 

2.3 

* 

2.3 

Hor.  Par.     4,3 

4.2 

4.2 

4.1 

4.1 

4,1 

4,0 

Hor,  Porallfuc 

4.0 

3.9 

3.9 

?>3 

3.8 

MARS,    1857. 


225 


GREENWICH  MEAN  TIME, 

MARCH. 

APRIL. 

3 

a 

Apparent 

Rigtlt 
Ajoenaion. 

Tu.  of 

tat  I 
hour. 

Apparent 

ViT.of 

Deo, 

fori 
hour. 

Meridian 
Passage. 

4 

I 

Apparent 

Ki*bt 
Ascension. 

Var.of 
i:  a 
fori 

hour. 

A|ip:m-nt 
Declination. 

Vw«of 
D«at 
fori 
hour. 

Meridian 
Passage. 

I 

Noon. 

Noon. 

Noon. 

Noon. 

* 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    s. 

B. 

O       1       M 

it 

h.  m. 

h.   m.    s. 

s. 

O      |      it 

n 

h.  m. 

1 

0  20  58.21 

6.969 

+  1  42  48.2 

46.99 

1  44.0 

l 

1  47  20.20 

7.009 

+10  54  58.0 

41.04 

1    8.1 

2 

0  23  45.41 

.966 

2    1  34.9 

46.90 

1  42.8 

2 

1  50    8.47 

.014 

11  11  19.4 

40.74 

1    7.0 

3 

0  26  32.53 

.963 

2  20  19.2 

46.79 

1  41.7 

3 

1  52  56.87 

.019 

11  27  33.7 

40.44 

1    5.9 

4 

0  29  19.58 

.969 

2  39    1.1 

46.69 

1  40.5 

4 

1  55  45.40 

.024 

11  43  40.6 

40.13 

1    4.7 

5 

0  32    6.57 

.957 

2  57  40.2 

46.67 

1  39.4 

5 

1  58  34.06 

.080 

11  59  40.1 

39.83 

1    3.6 

6 

0  34  53.50 

6.964 

3  16  16.6 

46.46 

188.2 

6 

2    1  22.86 

7.036 

12  15  82.2 

39.61 

1    2.5 

7 

0  37  40.38 

.963 

8  34  50.0 

46.83 

137.1 

7 

2    4  11.81 

.043 

12  31  16.5 

39.18 

1    1.4 

8 

0  40  27.23 

.961 

3  53  20.2 

46.18 

135.9 

8 

2    7    0.91 

.049 

12  46  53.0 

38.86 

1    0.2 

9 

0  43  14.04 

.960 

4  11  47.1 

46.06 

1  34.7 

9 

2    9  50.17 

.066 

13    2  21.8 

38.63 

0  59.1 

10 

0  46    0.84 

.949 

4  80  10.6 

45.91 

1  33.5 

10 

2  12  39.59 

.062 

13  17  42.6 

38.19 

0  58.0 

11 

0  48  47.61 

6.949 

4  48  30.4 

45.76 

132.4 

11 

2  15  29.18 

7.069 

13  32  55.2 

87.86 

0  56.9 

12 

0  51  34.39 

.949 

5    6  46.5 

46.68 

1  31.2 

12 

2  18  18.93 

.077 

18  47  59.8 

37.51 

0  55.8 

13 

0  54  21.16 

.949 

5  24  58.5 

45.41 

130.1 

13 

2  21    8.86 

.084 

14    2  55.8 

37.15 

0  54.7 

14 

0  57    7.95 

.960 

5  43    6.6 

45.26 

1  28.9 

14 

2  23  58.97 

.092 

14  17  43.2 

36.79 

0  53.6 

15 

0  59  54.74 

.961 

6    1  10.3 

45.06 

127.8 

15 

2  26  49.27 

.099 

14  32  22.1 

36.44 

0  52.5 

16 

1    2  41.58 

6.969 

6  19    9.7 

44.88 

1  26.6 

16 

2  29  39.75 

7.107 

14  46  52.3 

36.07 

0  51.4 

17 

1    5  28.44 

.963 

6  37    4.6 

44.69 

1  25.4 

17 

2  32  30.41 

.114 

15    1  13.7 

36.71 

0  50.3 

18 

1    8  15.35 

.966 

6  54  54.7 

44.49 

1  24.2 

18 

2  35  21.26 

.122 

15  15  26.2 

35.33 

0  49.2 

19 

1  11    2.31 

.958 

7  12  39.9 

44.38 

1  23.1 

19 

2  38  12.30 

.131 

15  29  29.6 

34.95 

0  48.1 

20 

1  IS  49.33 

.960 

7  30  20.1 

44.07 

121.9 

20 

2  41    3.53 

.139 

15  43  23.7 

34.66 

0  47.0 

21 

1  16  36.41 

6.963 

7  47  55.1 

48.86 

1  20.8 

21 

2  43  54.96 

7.147 

15  57    8.5 

34.17 

0  45.9 

22 

1  19  23.57 

.966 

8    5  24.9 

48.63 

1  19.6 

22 

2  46  46.59 

.165 

16  10  44.0 

33.78 

0  44.8 

23 

1  22  10.80 

.970 

8  22  49.2 

43.40 

1  18.5 

23 

2  49  38.43 

.164 

16  24    9.9 

33.38 

0  43.7 

24 

1  24  58.12 

.973 

8  40    7.9 

43.17 

1  17.3 

24 

2  52  30.46 

.173 

16  37  26.1 

32.97 

0  42.6 

25 

1  27  45.52 

.976 

8  57  20.9 

42.93 

1  16.2 

25 

2  55  22.69 

.180 

16  50  32.6 

32.67 

0  41.5 

26 

1  30  33.03 

6.981 

9  14  28.1 

42.69 

1  15.0 

26 

2  58  15.12 

7.189 

17    3  29.2 

33.1 5 

0  40.4 

27 

1  33  20.62 

.986 

9  31  29.1 

42.42 

1  18.9 

27 

3    1    7.76 

.197 

17  16  15.6 

31.72 

0  39.4 

28 

1  86    8.32 

.989 

9  48  24.0 

42.16 

1  12.7 

28 

3    4    0.60 

.206 

17  28  52.0 

31.30 

0  38.3 

29 

1  38  56.11 

.994 

10    5  12.4 

41.89 

1  11.6 

29 

3    6  53.62 

.213 

17  41  18.1 

30.87 

0  87.3 

30 

1  41  44.03 

6.999 

10  21  54.4 

41.61 

1  10.4 

30 

8    9  46.84 

.221 

17  53  33.8 

30.43 

0  36.2 

31 

1  44  32.05 

7.003 

10  38  29.6 

41.33 

1    9.3 

31 

8  12  40.24 

7.229 

18    5  38.9 

29.99 

0  35.2 

32 

1  47  20.20 

7.009 

+10  54  58.0 

41.04 

1    8.1 

32 

3  15  33.83 

7.237 

+18  17  33.5 

39.65 

0  34.1 

D*y 

of  the  Month, 

*d. 

7th. 

19th. 

17th. 

**d. 

ii 
2.2 

ayth. 

Day  of  the  Month,     1ft. 

6th. 

11th. 

16th. 

ftlst. 

aeth. 

Sei 

nidiameter 

M 

2.2 

ii 
2.2 

ii 
2.2 

n 
2.2 

2.1 

Sen 

lidiameter       2.1 

M 

2.1 

2.1 

ii 
2.1 

II 

2.1 

ii 
2.1 

Ho 

r.  Parallax 

3.8 

3.8 

3.7 

3.7 

3.7 

a,e 

Em 

\  Parallax       3,ii 

%»> 

3.6 

a.  5 

3.5 

3.5 

29 
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MARS,    185T. 


GREENWICH 

MEAN  TIME. 

1 

MAT. 

joke* 

4 

l 

Apparent 

Right 
Ascension. 

Yar.  uf 
RJU 
for  1 
hoar. 

Apparent 
Iteclinaticm. 

Yer.of 
Deo 
Tori 
hour. 

Meridian 
Passage. 

4 

a 

5 

Apparent 

Might 

Ascension. 

Yar.of 
K  A 
for  1 
hour. 

Apparent 
Declination. 

Yar.of 
Dee. 
fori 
hour. 

Meridian 
Passage 

* 

Noon. 

Noon. 

Noon. 

Noon. 

$ 

Noon. 

Noon. 

Noon. 

Noon. 

l 

h.  m.    8. 
3  12  40.24 

8. 

7.229 

0     1     11 
+18    5  38.9 

11 
29.99 

h.  m. 
0  35.2 

1 

h.   m.    s. 
4  43  37.53 

s. 
7.413 

0     1      11 
+22  46  29.2 

11 
14.64 

h.  m. 
0    4.0 

2 

3  15  33.83 

.237 

18  17  33.5 

29.66 

0  34.1 

2 

4  46  35.47 

.416 

22  52  19.2 

14.32 

0    3.0 

3 

3  18  27.61 

.244 

18  29  17.4 

29.10 

0  33.1 

3 

4  49  33.45 

.417 

22  57  56.6 

18.79 

0    2.0 

4 

3  21  21.56 

.262 

18  40  50.5 

28.66 

0  32.0 

4 

4  32  31.48 

.418 

23    3  21.3 

18.27 

0    1.2 

5 

3  24  15.69 

.269 

18  52  12.7 

28.20 

0  31.0 

5 

4  55  29.54 

.419 

23    8  33.3 

12.74 

jo  0.1 1 

|S  66.1} 

6 

3  27  10.00 

7.267 

19    3  24.0 

27.74 

0  30.0 

6 

4  58  27.63 

7.421 

23  13  82.8 

12.22 

23  58.1 

7 

3  30    4.49 

.274 

19  14  24.3 

27.28 

0  28.9 

7 

5    1  25.75 

.422 

23  18  19.6 

11.68 

23  57.2 

8 

3  32  59.15 

.281 

19  25  13.7 

26.83 

0  27.9 

8 

5    4  23.87 

.422 

23  22  53.6 

11.16 

23  56.2 

9 

3  35  54.00 

.289 

19  35  52.2 

26.37 

0  26.9 

9 

5    7  22.00 

.422 

23  27  14.9 

10.62 

23  55.2 

10 

3  38  49.02 

.296 

19  46  19.6 

26.91 

0  25.9 

10 

5  10  20.14 

.422 

23  81  23.4 

10.09 

23  54.2 

11 

3  41  44.21 

7.303 

19  56  35.7 

26.43 

0  24.8 

11 

5  13  18.24 

7.421 

23  85  19.2 

9.66 

28  53.2 

12 

3  44  39.57 

.310 

20    6  40.3 

24.95 

0  23.8 

12 

5  16  16.34 

.421 

23  89    2.3 

9.03 

23  52.3 

IS 

3  47  35.10 

.817 

20  16  33.3 

24.47 

0  22.8 

13 

5  19  14.44 

.420 

23  42  32.6 

8.49 

23  51.3 

14 

8  50  30.78 

.823 

20  26  14.8 

23.98 

0  21.8 

14 

5  22  12.51 

.418 

23  45  50.1 

7.96 

23  50.3 

15 

3  53  26.63 

.330 

20  85  44.7 

23.60 

0  20.8 

15 

5  25  10.53 

.417 

23  48  54.8 

7.43 

23  49.3 

16 

3  56  22.64 

7.337 

20  45    2.8 

23.00 

0  19.8 

16 

5  28    8.52 

7.416 

23  51  46.8 

6.90 

23  48.4 

17 

3  59  18.82 

.314 

20  54    8.9 

22.51 

0  18.8 

17 

5  31    6.47 

.413 

23  54  26.0 

6.37 

23  47.4 

18 

4    2  15.16 

.861 

21    3    8.2 

22.02 

0  17.8 

18 

5  34    4.34 

.410 

23  56  52.4 

6.83 

23  46.4 

19 

4    5  11.67 

.367 

21  11  45.7 

21.52 

0  16.8 

19 

5  37    2.15 

.407 

23  59    6.1 

6.30 

23  45.4 

20 

4    8    8.31 

.363 

21  20  16.3 

21.02 

0  15.8 

20 

5  39  59.86 

.403 

24    1    7.0 

4.77 

23  44.5 

21 

4  11    5.12 

7.371 

21  28  34.9 

20.62 

0  14.8 

21 

5  42  57.49 

7.399 

24    2  55.2 

4.24 

23  43.5 

22 

4  14    2.13 

.878 

21  36  41.5 

20.02 

0  13.9 

22 

5  45  55.01 

.894 

24    4  30.7 

3.72 

23  42.5 

23 

4  16  59.27 

.383 

21  44  36.0 

19.52 

0  12.9 

23 

5  48  52.42 

.889 

24    5  53.5 

3.19 

23  41.5 

24 

4  19  56.50 

.387 

21  52  18.2 

19.00 

0  11.9 

24 

5  51  49.70 

.384 

24    7    8.6 

2.66 

23  40.5 

25 

4  22  53.84 

.391 

21  59  48.1 

18.49 

0  10.9 

25 

5  54  46.85 

.378 

24    8    1.0 

2.13 

23  39.5 

26 

4  25  51.27 

7.394 

22    7    5.6 

17.97 

0    9.9 

26 

5  57  43.84 

7.372 

24    8  45.9 

1.61 

23  38.5 

27 

4  28  48.78 

.398 

22  14  10.8 

17.46 

0    8.9 

27 

6    0  40.69 

.365 

24    9  18.2 

1.09 

23  37.5 

28 

4  31  46.38 

.402 

22  21    3.5 

16.94 

0    7.9 

28 

6    3  37.37 

.368 

24    9  88.0 

0.57 

23  36.5 

29 

4  34  44.06 

.406 

22  27  43.7 

16.42 

0    6.9 

29 

6    6  33.88 

.360 

24    9  45.3 

+0.04 

23  35.5 

30 

4  37  41.82 

.408 

22  34  11.4 

16.89 

0    5.9 

30 

6    9  30.19 

.842 

24    9  40.2 

-0.47 

23  34.5 

31 

4  40  39.64 

7.410 

22  40  26.6 

16.37 

0    5.0 

31 

6  12  26.31 

7.334 

24    9  22.6 

0.99 

23  33.5 

32 

4  43  37.53 

7.413 

+22  46  29.2 

14.84 

0    4.0 

32 

6  15  22.23 

7.326 

+24    8  52.7 

1.60 

23  32.5 

Day  of  Month,  1st. 

6th. 

11 
2.0 

11 

Lth. 

11 
2.0 

16th. 

11 
2.0 

ftlst. 

0 
2.0 

*6th. 

31st. 

Day 

of  the  Month, 

5th. 

10th. 

15th. 

580th. 

ftftth. 

30th. 

Se 

midiam.   2.0 

11 
2.0 

2.0 

Set 

aidiameter 

N 

2.0 

u 
2.0 

2*.0 

1 

u 
2.0 

2.0 

11 
2.0 

Ho 

r.  Par.     3.5 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

Ho 

r.  Parallax 

3.4 

3.4 

3.3 

t 

t.8 

8.3 

8.3 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

Ascension. 

Tif.of 

fori 
hoar. 

Apparent 

iNOUDMKm. 

Tar,of 
Dee. 
fori 
hoar. 

Meridian 
Passage. 

1 

Apparent 

Right 
Ascension. 

Var.of 
It. A. 
fori 
hour. 

Apparent 
Declination. 

T*r.of 
Deo, 
fori 
hoar. 

Meridian 
Passage. 

1 

Noon. 

Noon. 

Noon. 

Noon. 

i 

Noon, 

Noon. 

Noon. 

Noon. 

ii 
16.64 

1 

h.  m.    s. 
6  12  26.31 

s. 
7.384 

O      l      u 

+24    9  22.6 

ii 
0.00 

h.  m. 
23  33.5 

i 

h.   m.    i. 
7  41  15.41 

8. 

6.046 

o       I       ll 

+22  23    8.5 

h.  m. 
23    0.0 

2 

6  15  22.23 

.826 

24    8  52.7 

1.60 

23  32.5 

2 

7  44    1.92 

.030 

22  16  48.2 

16.05 

22  58.8 

3 

6  18  17.96 

.817 

24    8  10.5 

3.01 

23  31.5 

3 

7  46  48.03 

.018 

22  10  18.1 

16.46 

22  57.6 

4 

6  21  13.47 

.300 

24    7  16.0 

3.63 

23  30.5 

4 

7  49  38.76 

.807 

22    3  88.2 

16.86 

22  56.4 

5 

6  24    8.77 

.300 

24    6    9.3 

8.08 

23  29.5 

5 

7  52  19.10 

.881 

21  56  48.6 

17.37 

22  55.2 

6 

6  27    8.85 

7.300 

24    4  50.6 

3.63 

23  28.4 

6 

7  55    4.03 

6.864 

21  49  49.3 

17.67 

22  54.0 

7 

6  29  58.71 

.381 

24    8  19.7 

4.04 

23  27.4 

7 

7  57  48.56 

.847 

21  42  40.5 

18.06 

22  52.8 

8 

6  32  53.38 

.371 

24    1  36.8 

4.64 

23  26.4 

8 

8    0  32.69 

.880 

21  35  22.0 

18.46 

22  51.6 

9 

6  35  47.72 

.361 

23  59  42.0 

8.03 

23  25.3 

9 

8    3  16.43 

.814 

21  27  54.3 

18.84 

22  50.4 

10 

6  38  41.86 

.380 

23  57  35.2 

6.63 

23  24.3 

10 

8    5  59.75 

.707 

21  20  17.2 

10.33 

22  49.2 

11 

6  41  35.73 

7.338 

23  55  16.4 

6.03 

28  23.2 

11 

8    8  42.68 

6.780 

21  12  31.0 

10.61 

22  48.0 

12 

6  44  29.33 

.337 

23  52  45.9 

6.63 

23  22.1 

12 

8  11  25.21 

.763 

21    4  35.7 

10.00 

22  46.7 

18 

6  47  22.65 

.316 

23  50    3.3 

7.03 

23  21.1 

13 

8  14    7.32 

.746 

20  56  31.5 

20.36 

22  45.4 

14 

6  50  15.70 

.304 

23  47    9.0 

7.60 

23  20.0 

14 

8  16  49.02 

.730 

20  48  18.4 

30.72 

22  44.2 

15 

6  53    8.48 

.103 

23  44    3.4 

7.07 

23  18.9 

15 

8  19  80.31 

.713 

20  39  56.7 

31.08 

22  42.9 

16 

6  56    0.96 

7.181 

23  40  46.1 

8.46 

23  17.8 

16 

8  22  11.19 

6.604 

20  31  26.4 

31.44 

22  41.6 

17 

6  58  53.16 

.160 

23  37  17.3 

6.04 

23  16.8 

17 

8  24  51.65 

.677 

20  22  47.7 

21.79 

22  40.4 

18 

7    1  45.05 

.166 

23  33  37.1 

0.41 

23  15.7 

18 

8  27  31.69 

.660 

20  14    0.6 

22.13 

22  39.1 

19 

7    4  36.61 

.143 

23  29  45.6 

0.88 

23  14.6 

19 

8  30  11.32 

.643 

20    5    5.2 

23.47 

22  37.8 

20 

7    7  27.86 

.130 

23  25  43.0 

10.34 

28  13.5 

20 

8  32  50.51 

.634 

19  56    1.7 

33.81 

22  36.5 

21 

7  10  18.78 

7.116 

28  21  29.8 

10.80 

28  12.4 

21 

8  85  29.29 

6.607 

19  46  50.1 

38.14 

22  35.2 

22 

7  13    9.37 

.101 

23  17    4.5 

11.36 

23  11.3 

22 

8  88    7.63 

.680 

19  37  30.6 

23.47 

22  33.9 

23 

7  15  59.62 

.087 

23  12  28.8 

11.73 

23  10.2 

23 

8  40  45.55 

.671 

19  28    3.2 

33.80 

22  32.6 

24 

7  18  49.51 

.073 

23    7  42.2 

13.17 

23    9.1 

24 

8  43  23.03 

.663 

19  18  28.0 

34.13 

22  31.3 

25 

7  21  89.06 

.067 

28    2  44.8 

13.61 

28    8.0 

25 

8  46    0.  9 

.636 

19    8  45.2 

34.44 

22  30.0 

26 

7  24  28.24 

7.043 

22  57  36.8 

18.06 

28    6.8 

26 

8  48  36.71 

6.617 

18  58  54.7 

24.76 

22  28.6 

27 

7  27  17.05 

.036 

22  52  18.0 

13.60 

23    5.7 

27 

8  51  12.92 

.600 

18  48  57.0 

25.05 

22  27.3 

28 

7  30    5.48 

7.010 

22  46  48.8 

18.04 

23    4.6 

28 

8  53  48.70 

.483 

18  38  51.9 

36.36 

22  25.9 

29 

7  32  53.53 

6.004 

22  41    9.0 

14.87 

23    3.4 

29 

8  56  24.04 

.463 

18  28  39.8 

36.66 

22  24.6 

30 

7  35  41.21 

.078 

22  85  19.0 

14.70 

23    2.3 

30 

8  58  58.93 

.446 

18  18  20.7 

35.04 

22  23.2 

31 

7  38  28.50 

6.063 

22  29  18.8 

16.33 

23    1.1 

31 

9    1  83.40 

6.437 

18    7  54.7 

36.33 

22  21.8 

32 

7  41  15.41 

6.046 

+22  23    8.5 

16.64 

23    0.0 

32 

9    4    7.46 

6.411 

+17  57  22.0 

36.60 

22  20.4 

Day  of  Month,  1st. 

6th. 

11th. 

16th. 

aist. 

w 
2.0 

*6th. 

ii 
2.0 

31st 

Day  of  Month,    1ft. 

6th. 

h 

2.0 

1 

1th. 

ii 
2.0 

16th. 

S 

2.0 

gilt. 

96th. 

31st 

8er 

nidiam.   2.0 

2.0 

if 
2.0 

ii 
2.0 

2.0 

Sen 

lidiam.      2.0 

2*.0 

N 

2.0 

2.0 

Ho 

r.  Par.     3.3 

3.:* 

3.3 

3.3 

3.3 

3.3 

3-4 

Hot 

-  Par.        8.4 

3.4 

8.4 

8,4 

8.4 

3.4 

3,5 
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GREENWICH   MEAN   TIME. 

SEPTEMBER, 

GCTOBEB* 

I 

Apparent 

Right 
Ascension. 

Vir.  of 
RA. 
for  1 

hour. 

Apparent 
Declination. 

Tar.of 
Dec 
fori 
hour. 

Meridian 
Passage. 

i 

A583r 

Ascension. 

Tor.  of 
R*A+ 
for  1 
hour. 

Apparent 
Declination. 

Vawrf 

Deo. 
fori 
hour. 

Meridian 
Passage. 

1 

Noon. 

Noon. 

Noon. 

Noon. 

I 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    s. 

B. 

O       /        M 

u 

h.  m. 

h.   m.    s. 

s. 

0    1     u 

11 

h.  m. 

1 

9    4    7.46 

6.411 

+17  57  22.0 

26.50 

22  20.4 

1 

10  18    7.52 

5.937 

+11  57  13.8 

33.83 

21  36.0 

2 

9    6  41.13 

.394 

17  46  42.6 

26.77 

22  19.0 

2 

10  20  29.86 

.924 

11  44    4.2 

83.97 

21  34.5 

3 

9    9  14.37 

.375 

17  35  56.7 

27.04 

22  17.6 

3 

10  22  51.89 

.911 

11  SO  51.2 

38.11 

21  32.9 

4 

9  11  47.20 

.369 

17  25    4.3 

37.31 

22  16.2 

4 

10  25  13.60 

.893 

11  17  84.9 

33.34 

21  31.3 

5 

9  14  19.62 

.342 

17  14    5.6 

27.67 

22  14.8 

5 

10  27  84.99 

.884 

11    4  15.5 

83.37 

21  29.7 

6 

9  16  51.65 

6.336 

17    3    0.6 

27.83 

22  13.4 

6 

10  29  56.07 

6.872 

10  50  53.1 

33.49 

2128.1 

7 

9  19  23.28 

.309 

16  51  49.5 

28.09 

22  12.0 

7 

10  32  16.84 

.869 

10  87  27.6 

33.62 

21  26.5 

8 

9  21  54.51 

.993 

16  40  32.3 

28.34 

22  10.6 

8 

10  34  37.32 

.847 

10  23  59.3 

33.74 

21  24.9 

9 

9  24  25.34 

.377 

16  29    9.1 

28.59 

22    9.1 

9 

10  36  57.48 

.884 

10  10  28.1 

33.86 

21  28.3 

10 

9  26  55.79 

.360 

16  17  40.0 

28.83 

22    7.7 

10 

10  89  17.37 

.833 

9  56  54.3 

33.96 

21  21.7 

11 

9  29  25.84 

6.246 

16    6    5.1 

39.07 

22    6.2 

11 

10  41  36.95 

6.810 

9  43  18.0 

34.06 

21  20.0 

12 

9  31  55.51 

.338 

15  54  24.5 

39.31 

22    4.7 

12 

10  43  56.26 

.798 

9  29  39.2 

34.16 

21  18.4 

13 

9  34  24.78 

.212 

15  42  38.4 

29.53 

22    3.3 

13 

10  46  15.27 

.786 

9  15  58.1 

34.26 

21  16.8 

14 

9  36  53.67 

.196 

15  SO  46.8 

39.76 

22    1.8 

14 

10  48  34.00 

.774 

9    2  14.7 

34.35 

21  15.2 

15 

9  39  22.18 

.180 

15  18  49.8 

39.98 

22    0.4 

15 

10  50  52.45 

.763 

8  58  29.2 

34.44 

21  13.5 

16 

9  41  50.30 

6.164 

15    6  47.7 

30.19 

21  58.9 

16 

10  53  10.62 

5.761 

8  34  41.7 

34.52 

21  11.9 

17 

9  44  18.03 

.147 

14  54  40.5 

30.40 

21  57.4 

17 

10  55  28.50 

.739 

8  20  52.1 

84.60 

21  10.2  1 

18 

9  46  45.39 

.132 

14  42  28.4 

30.60 

21  55.9 

18 

10  57  46.12 

.728 

8    7    0.9 

34.67 

21    8.6 

19 

9  49  12.37 

.116 

14  30  11.5 

30.80 

21  54.4 

19 

11    0    3.46 

.717 

7  58    7.9 

34.74 

21    6.9 

20 

9  51  38.97 

.101 

14  17  49.9 

30.99 

21  52.9 

20 

11    2  20.55 

.706 

7  39  13.5 

84.80 

21    5.3 

21 

9  54    5.20 

6.086 

14    5  23.7 

31.18 

21  51.4 

21 

11    4  37.36 

6.696 

7  25  17.6 

84.86 

21    3.6 

22 

9  56  31.06 

.069 

13  52  53.1 

31.37 

21  49.9 

22 

11    6  53.92 

.684 

7  11  20.2 

84.91 

21    2.0 

23 

9  58  56.54 

.054 

13  40  18.1 

31.54 

21  48.4 

23 

11    9  10.21 

.673 

6  57  21.6 

34.96 

21    0.3 

24 

10    1  21.66 

.039 

13  27  38.8 

31.73 

21  46.8 

24 

11  11  26.24 

.662 

6  43  22.0 

35.00 

20  58.7 

25 

10    3  46.41 

.024 

13  14  55.4 

31.89 

21  45.3 

25 

11  13  42.00 

.663 

6  29  21.3 

36.05 

20  57.0 

26 

10    6  10.81 

6.009 

13    2    8.0 

32.05 

21  43.8 

26 

11  15  57.53 

6.643 

6  16  19.7 

35.09 

20  55.3 

27 

10    8  34.84 

6.994 

12  49  16.7 

32.22 

21  42.3 

27 

11  18  12.81 

.633 

6    1  17.2 

35.12 

20  53.6 

28 

10  10  58.53 

.960 

12  36  21.5 

32.37 

21  40.7 

28 

11  20  27.86 

.633 

5  47  13.9 

36.15 

20  51.9 

29 

10  13  21.87 

.965 

12  23  22.6 

32.53 

21  39.1 

29 

11  22  42.66 

.613 

5  33    9.9 

35.18 

20  50.2 

30 

10  15  44.87 

.961 

12  10  20.0 

32*68 

21  37.6 

30 

11  24  57.24 

.603 

5  19    5.2 

36.21 

20  48.5 

31 

10  18    7.52 

6.937 

11  57  18.8 

32.83 

21  36.0 

31 

11  27  11.61 

6.694 

5    5    0.0 

36.33 

20  46.8 

32 

10  20  29.86 

5.924 

+11  44    4.2 

32.97 

21  34.5 

32 

11  29  25.77 

5.565 

+  4  50  54.8 

35.34 

20  45.1 

Day 

of  the  Month, 

5th. 

1 

0th. 
2.1 

15th. 

ii 
2.1 

90th. 

N 

2.1 

»5th. 

30th. 

Day  of  the  Month,     5th. 

10th. 

15th. 

580th. 

85th. 

30th. 

Se 

midiameter 

n 
2.1 

// 
2.1 

2.1 

Semidiameter       2.2 

11 
2.2 

N 

2.2 

u 
2.8 

11 
2.3 

h 

2.3 

Ho 

r.  Parallax 

3.5 

3.5 

3.5 

3.6 

3.6 

3.6 

Hor.  Parallax       3.7 

3.7 

3.8 

3.8 

8.9 

4.0 

MARS,    1857. 
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GREENWICH   MEAN   TIME. 

i                                           i 

NOYEHBER 

DECEMBER. 

4 

a 

A  [■!'■' Mi t 

flight 
Ascension. 

Yer-G 

R.A. 
tot  1 
hoar 

f 

A[-'!-:»n-iit 
Decimation. 

Yar«of 
Dec 
fori  , 
hoar. 

Meridian 
Passage. 

i 

a 

I 

Apparent 

UJgfat 
Ascension. 

Vrir,  of 
R.A. 
for  1 
hoar. 

Appenut 
Declination. 

Yar-of 

fori 
hoar. 

Meridian 
Passage. 

* 

Noon. 

Noon 

Noon. 

Noon. 

* 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    s. 

8. 

O      1       u 

u 

h.  m. 

h.   m.    s. 

i. 

O       1        U 

11 

h.  m. 

1 

11  29  25.77 

6.58 

i5  +  4  50  54.3 

36.24 

20  45.1 

1 

12  35    1.54 

6.368 

-27  41.4 

33.93 

19  52.3 

2 

11  31  39.70 

.61 

6       4  36  48.2 

35.36 

20  43.4 

2 

12  87  10.06 

.362 

2  21  14.7 

33.83 

19  50.5 

3 

11  33  53.44 

.66 

8      4  22  41.8 

36.27 

20  41.6 

3 

12  89  18.45 

.347 

2  34  45.4 

38.73 

19  48.7 

4 

11  36    6.97 

.51 

9      4    8  85.1 

36.28 

20  89.9 

4 

12  41  26.69 

«340 

2  48  13.6 

33.62 

19  46.9 

6 

11  38  20.30 

.69 

►l       3  54  28.4 

36.28 

20  38.2 

5 

12  48  34.78 

.384 

8    1  89.2 

88.61 

19  45.1 

6 

11  40  33.42 

6.64 

12      8  40  21.6 

35.28 

20  36.5 

6 

12  45  42.72 

5.828 

3  15    2.2 

33.40 

19  43.8 

7 

11  42  46.35 

.63 

5      3  26  15.0 

35.27 

20  84.7 

7 

12  47  50.51 

.821 

3  28  22.5 

33.29 

19  41.5 

8 

11  44  59.10 

.63 

17      3  12    8.4 

35.26 

20  33.0 

8 

12  49  58.14 

.314 

3  41  39.9 

38.17 

19  39.7 

9 

11  47  11.65 

.61 

8      2  58    2.2 

35.26 

20  31.3 

9 

12  52    5.61 

.308 

3  54  54.4 

33.04 

19  37.9 

10 

11  49  23.99 

.51 

0      2  48  56.8 

86.24 

20  29.5 

10 

12  54  12.92 

.801 

4    8    5.8 

32.91 

19  36.1 

11 

11  51  36.16 

6.6C 

18      2  29  50.9 

85.21 

20  27.8 

11 

12  56  20.08 

6.295 

4  21  14.0 

32.77 

19  34.3 

12 

11  53  48.13 

M 

>5      2  15  46.1 

35.19 

20  26.0 

12 

12  58  27.06 

.287 

4  34  19.0 

32.64 

19  32.4 

13 

11  55  59.93 

.4£ 

(7       2    1  42.0 

35.16 

20  24.3 

13 

13    0  33.88 

.281 

4  47  20.6 

32.49 

19  30.6 

14 

11  58  11.52 

.41 

9       1  47  88.7 

86.11 

20  22.5 

14 

13    2  40.54 

.274 

5    0  18.7 

32.35 

19  28.8 

15 

12    0  22.94 

.41 

2       1  33  86.3 

36.08 

20  20.8 

15 

13    4  47.03 

.267 

5  18  13.3 

32.20 

19  26.9 

16 

12    2  34.17 

6.4C 

14       1  19  34.9 

35.04 

20  19.0 

16 

13    6  53.34 

5.269 

5  26    4.3 

32.04 

19  25.1 

17 

12    4  45.23 

M 

>7       1    5  84.6 

34.99 

20  17.3 

17 

13    8  59.48 

.252 

5  38  51.5 

81.89 

19  28.2 

18 

12    6  56.10 

.i< 

19      0  51  85.5 

84.94 

20  15.5 

18 

13  11    5.44 

.244 

5  51  35.0 

31.73 

19  21.4 

19 

12    9    6.79 

.4< 

12      0  37  87.7 

34.88 

20  13.8 

19 

18  13  11.22 

.237 

6    4  14.5 

31.67 

19  19.5 

20 

12  11  17.30 

.42 

14      0  23  41.4 

34.82 

20  12.0 

20 

13  15  16.81 

.229 

6  16  50.2 

31.40 

19  17.7 

21 

12  18  27.63 

6.4* 

26  +  0    9  46.6 

34.75 

20  10.3 

21 

18  17  22.20 

6.220 

6  29  21.7 

31.32 

19  15.8 

22 

12  15  87.76 

.4 

19  -  0    4    6.7 

34.68 

20    8.5 

22 

13  19  27.39 

.313 

6  41  49.0 

81.05 

19  14.0 

23 

12  17  47.74 

.4 

12      0  17  58.2 

34.61 

20    6.7 

23 

18  21  32.38 

.204 

6  54  12.3 

30.88 

19  12.1 

24 

12  19  57.54 

.4< 

)5       0  31  47.9 

84.63 

20    4.9 

24 

18  23  37.17 

.195 

7    6  81.3 

80.70 

19  10.3 

25 

12  22    7.18 

.31 

M      0  45  35.9 

34.46 

20    3.1 

25 

13  25  41.77 

.187 

7  18  46.0 

80.52 

19    8.4 

26 

12  24  16.65 

6.81 

n      0  59  21.9 

34.38 

20    1.3 

26 

18  27  46.16 

6.179 

7  30  56.3 

30.34 

19    6.5 

27 

12  26  25.96 

.81 

34      1  13    6.0 

34.29 

19  59.5 

27 

13  29  50.35 

.170 

7  48    2.3 

30.16 

19    4.6 

28 

12  28  35.10 

.8* 

17       1  26  48.1 

34.21 

19  57.7 

28 

13  31  54.83 

.162 

7  55    3.9 

29.97 

19    2.8 

29 

12  30  44.07 

.8" 

70      1  40  28.0 

34.12 

19  55.9 

29 

13  S3  58.11 

.158 

8    7    0.9 

29.78 

19    0.9 

30 

12  82  52.88 

.81 

14      1  54    5.9 

34.03 

19  54.1 

30 

18  86    1.68 

.144 

8  18  53.3 

29.69 

18  59.0 

31 

12  35    1.54 

6.3 

>8      2    7  41.4 

33.93 

19  52.3 

31 

13  38    5.06 

6.187 

8  30  41.2 

29.40 

18  57.1 

32 

12  37  10.06 

5.3 

52  -  2  21  14.7 

33.63 

19  50.5 

32 1  13  40    8.24 

6.128 

-  8  42  24.6 

29.22 

18  55.2 

Day  of  the  Month,     4th. 

9th. 

14th. 

u 
2.5 

19th. 

584th. 

589th. 

Day  of  the  Month,    4th. 

9th. 

14th. 

19th. 

584th. 

*9th. 

Semidiameter       2.4 

2.4 

2.5 

it 
2.6 

2.6 

Semidiameter       2.7 

« 
2.7 

■ 
2.8 

2.9 

u 
3.0 

ii 
3.1 

Hor.  Parallax       4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

Hor.  Parallax       4.6 

4.7 

4.8 

4.9 

5.0 

5.2 
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JUPITER,    185T. 


GREENWICH  MEAN  TIME, 

JANUARY. 

FEBRUARY. 

1 

Apparent 

ttight 
Ascension. 

Var.of 
RJL. 
fori 
hour. 

Apparent 
Declination. 

Var.of 
Deo. 
fori 
hour. 

Meridian 
Passage. 

■a 

i 

Apparent 

Right 
Ascension. 

Var.of 
RJL. 
fori 
hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 
hour. 

Meridian 
Passage. 

1 

Noon, 

Noon. 

Noon. 

Noon. 

* 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    8. 

s. 

o     /     « 

ft 

h.  m. 

h.   m.    s. 

s. 

o     /      u 

ii 

h.  m. 

1 

0    8  15.09 

1.006 

-  0  80  44.7 

7.82 

5  23.1 

i 

0  25  58.87 

1.718 

+  1  31  86.6 

11.69 

3  38.9 

2 

0    8  41.69 

.121 

0  27  85.2 

7.97 

5  19.6 

2 

0  26  40.29 

.733 

1  36  15.9 

.68 

3  35.6 

3 

0    9    8.88 

.14ft 

0  24  22.0 

8.12 

5  16.2 

3 

0  27  22.08 

.748 

1  40  57.2 

.77 

3  32.4 

4 

0    9  36.64 

.169 

0  21    5.3 

.27 

5  12.7 

4 

0  28    4.22 

.763 

1  45  40.5 

.86 

8  29.2 

5 

0  10    4.98 

.193 

0  17  45.0 

.42 

5    9.2 

5 

0  28  46.72 

.778 

1  50  25.8 

11.93 

8  26.0 

6 

0  10  33.88 

1.316 

0  14  21.2 

8.67 

5    5.8 

6 

0  29  29.56 

1.792 

1  55  13.1 

12.01 

3  22.8 

7 

0  11    3.33 

.288 

0  10  54.0 

.71 

5    2.4 

7 

0  30  12.74 

.806 

2    0    2.2 

.09 

3  19.6 

8 

0  11  33.82 

.261 

0    7  23.4 

.86 

4  58.9 

8 

0  30  56.25 

.820 

2    4  53.2 

.16 

8  16.4 

9 

0  12    8.85 

.288 

0    3  49.5 

8.98 

4  55.5 

9 

0  31  40.09 

.884 

2    9  46.0 

.24 

8  13.2 

10 

0  12  34.90 

.806 

-00  12.8 

9.11 

4  52.1 

10 

0  32  24.26 

.847 

2  14  40.5 

.81 

8  10.0 

11 

0  13    6.48 

1.826 

+  08  28.0 

9.24 

4  48.7 

11 

0  33    8.75 

1.860 

2  19  86.8 

12.38 

8    6.8 

12 

0  13  38.58 

.848 

0    7  11.5 

.87 

4  45.3 

12 

0  33  53.55 

.873 

2  24  34.7 

.45 

3    3.6 

13 

0  14  11.18 

.869 

0  10  58.1 

.60 

4  41.9 

13 

0  34  38.66 

.886 

2  29  34.3 

.62 

3    0.4 

14 

0  14  44.28 

.890 

0  14  47.8 

.63 

4  38.5 

14 

0  35  24.07 

.898 

2  34  35.4 

.68 

2  57.2 

15 

0  15  17.89 

.411 

0  18  40.5 

.76 

4  35.1 

15 

0  36    9.77 

.910 

2  39  38.1 

.64 

2  54.0 

16 

0  15  51.99 

1.481 

0  22  36.2 

9.88 

4  31.8 

16 

0  86  55.77 

1.922 

2  44  42.3 

12.70 

2  50.9 

17 

0  16  26.57 

.451 

0  26  34.9 

10.00 

4  28.4 

17 

0  37  42.05 

.984 

2  49  48.0 

.76 

2  47.7 

18 

0  17    1.68 

.471 

0  30  36.5 

.12 

4  25.1 

18 

0  38  28.62 

.946 

2  54  55.1 

.82 

2  44.5 

19 

0  17  37.15 

.490 

0  84  40.9 

.23 

4  21.7 

19 

0  39  15.46 

.957 

3    0    3.6 

.88 

2  41.4 

20 

0  18  13.14 

.609 

0  38  48.2 

.35 

4  18.4 

20 

0  40    2.57 

.968 

3    5  13.5 

.93 

2  38.3 

21 

0  18  49.59 

1.628 

0  42  58.2 

10.47 

4  15.1 

21 

0  40  49.95 

1.979 

3  10  24.7 

12.99 

2  35.1 

22 

0  19  26.49 

.64? 

0  47  11.0 

.69 

4  11.8 

22 

0  41  87.58 

1.990 

3  15  37.1 

18.04 

2  82.0 

23 

0  20    3.84 

.666 

0  51  26.4 

.70 

4    8.5 

23 

0  42  25.47 

2.000 

3  20  50.7 

.09 

2  28.8 

24 

0  20  41.63 

.688 

0  55  44.4 

.81 

4    5.2 

24 

0  43  13.61 

.010 

3  26    5.5 

.14 

2  25.7 

25 

0  21  19.85 

.601 

1    0    5.0 

10.91 

4    1.9 

25 

0  44    1.98 

.020 

3  31  21.4 

.19 

2  22.5 

26 

0  21  58.49 

1.619 

1    4  28.1 

11.01 

3  58.6 

26 

0  44  50.59 

2.030 

3  36  38.3 

13.23 

2  19.4 

27 

0  22  37.55 

.686 

1    8  53.7 

.11 

8  55.3 

27 

0  45  39.43 

.039 

3  41  56.3 

.27 

2  16.3 

28 

0  23  17.02 

.658 

1  13  21.7 

.21 

8  52.0 

28 

0  46  28.49 

.048 

3  47  15.2 

.81 

2  13.2 

29 

0  23  56.90 

.670 

1  17  52.0 

.81 

3  48.7 

29 

0  47  17.77 

.057 

3  52  35.1 

.86 

2  10.1 

30 

0  24  87.17 

.686 

1  22  24.6 

.41 

8  45.4 

30 

0  48    7.26 

.066 

3  57  55.8 

.38 

2    7.0 

31 

0  25  17.83 

1.702 

1  26  59.5 

11.60 

8  42.2 

31 

0  48  56.96 

2.074 

4    3  17.3 

13.42 

2    3.9 

32 

0  25  58.87 

1.718 

+  1  81  86.6 

11.59 

3  38.9 

32 

0  49  46.86 

2.082 

+  48  39.7 

13.46 

2    0.8 

Day  of  the  Month, 

1st. 

11th. 

aist 

.     31st 

Day  of  the  Month, 

1st. 

11th. 

ftlst. 

81st 

Polar  Semidianu 

jter 

u 
18.5 

M 

18.0 

17.5 

17.0 

Polar  Semidiame 

ter 

M 

17.0 

16.6 

16".S 

16N.l 

Horizontal  Paral 

lax 

1.7 

1.7 

1.6 

1.6 

Horizontal  Paral] 

iax 

1.6 

1.6 

1.5 

1.5 

JUPITER,    1857. 
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GREENWICH 

MEAN   TIME. 

MABCH. 

APRIL. 

Apparent 

Right 
Asoenskm. 

Var.  of 
R.A. 
for  1 
hour. 

Apparent 
Declination. 

YiT-Of 

Deo. 
fori 
hoar. 

Meridian 
Passage. 

i 

Aaoenslon. 

Var.  of 
R.A. 
for  1 
hour. 

Apparent 
itocunaiwu. 

V«.Df 

EKv. 
fori 
hour. 

Meridian 
Passage. 

2 

Noon. 

Noon. 

Noon, 

Noon. 

* 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    s. 

s. 

O       1       ff 

H 

h.  m. 

h.   m.    s. 

i. 

O      1       N 

ii 

h.  m. 

1 

0  47  17.77 

2.057 

+  8  52  35.1 

13.85 

2  10.1 

1 

1  14    6.29 

3.386 

+  6  41  52.3 

13.71 

0  84.9 

2 

0  48    7.26 

.066 

3  57  55.8 

.38 

2    7.0 

2 

1  14  59.98 

.336 

6  47  21.2 

.70 

0  31.8 

3 

0  48  56.96 

.074 

4    3  17.3 

.43 

2    3.9 

3 

1  15  53.72 

.340 

6  52  49.8 

.68 

0  28.8 

4 

0  49  46.86 

.089 

4    8  39.7 

.45 

2    0.8 

4 

1  16  47.52 

.343 

6  58  18.0 

.67 

0  25.7 

5 

0  50  36.95 

.090 

4  14    2.8 

.48 

1  57.7 

5 

1  17  41.37 

.344 

7    8  45.7 

.65 

0  22.7 

6 

0  51  27.28 

3.098 

4  19  26.6 

13.61 

1  54.6 

6 

1  18  35.27 

3.346 

7    9  13.0 

18.63 

0  19.7 

7 

0  52  17.69 

.106 

4  24  51.1 

.54 

1  51.5 

7 

1  19  29.22 

.348 

7  14  89.8 

.61 

0  16.6 

8 

0  53    8.88 

.113 

4  30  16.2 

.66 

148.4 

8 

1  20  23.20 

.350 

7  20    6.2 

.59 

0  13.6 

9 

0  53  59.15 

.131 

4  35  41.9 

.68 

1  45.3 

9 

1  21  17.22 

.351 

7  25  32.0 

.66 

0  10.6 

10 

0  54  50.14 

.138 

4  41    8.1 

.60 

142.2 

10 

1  22  11.27 

.253 

7  30  57.3 

.64 

0    7.5 

11 

0  55  41.29 

3.185 

4  46  34.9 

18.63 

1  89.1 

11 

1  28    5.35 

3.354 

7  36  22.0 

13.62 

0    4.5 

12 

0  56  32.61 

.143 

4  52    2.1 

.64 

1  36.0 

12 

1  23  59.46 

.365 

7  41  46.1 

.50 

5  °   ,5i 

\  83  68.4  J 

13 

0  57  24.06 

.140 

4  57  29.7 

.66 

1  32.9 

13 

1  24  53.59 

.356 

7  47    9.6 

.47 

23  55.4 

14 

0  58  15.71 

.155 

5    2  57.8 

.67 

1  29.8 

14 

1  25  47.74 

.366 

7  52  32.4 

.44 

23  52.4 

15 

0  59    7.49 

.161 

5    8  26.2 

.69 

1  26.8 

15 

1  26  41.90 

.357 

7  57  54.6 

.41 

23  49.3 

16 

0  59  59.42 

3.167 

5  13  55.0 

13.70 

123.7 

16 

1  27  36.07 

3.357 

8    3  16.1 

13.38 

23  46.3 

17 

1    0  51.49 

.173 

5  19  24.1 

.71 

1  20.7 

17 

1  28  30.25 

.357 

8    8  36.8 

.36 

23  43.3 

18 

1    1  43.69 

.178 

5  24  53.4 

.72 

1  17.6 

18 

1  29  24.43 

.357 

8  13  56.8 

.32 

23  40.2 

19 

1    2  36.02 

.184 

6  30  23.0 

.73 

1  14.5 

19 

1  30  18.61 

.357 

8  19  15.9 

.28 

23  37.2 

20 

1    3  28.49 

.180 

5  85  52.8 

.74 

1  11.5 

20 

1  31  12.78 

.357 

8  24  34.2 

.25 

23  34.2 

21 

1    4  21.08 

3.194 

5  41  22.8 

13.76 

1    8.4 

21 

1  32    6.94 

3.356 

8  29  51.6 

13.21 

23  31.1 

22 

1    5  13.79 

.    .199 

5  46  52.9 

.76 

1    5.4 

22 

1  38    1.08 

.356 

8  85    8.1 

.17 

23  28.1 

23 

1    6    6.61 

.304 

5  52  23.1 

.76 

1    2.3 

23 

1  33  55.20 

.355 

8  40  23.7 

.13 

23  25.1 

24 

1    6  59.53 

.308 

5  57  58.3 

.76 

0  59.3 

24 

1  34  49.30 

.354 

8  45  38.4 

.09 

23  22.0 

25 

1    7  52.55 

.313 

6    3  23.6 

.76 

0  56.2 

25 

1  35  43.86 

.252 

8  50  52.0 

.06 

23  19.0 

26 

1    8  45.6S 

3.316 

6    8  58.8 

13.76 

0  53.1 

26 

1  86  87.38 

2.251 

8  56    4.6 

13.01 

23  16.0 

27 

1    9  38.90 

.330 

6  14  24.0 

.75 

0  50.1 

27 

1  87  31.37 

.249 

9    1  16.1 

12.96 

23  12.9 

28 

1  10  32.22 

.333 

6  19  54.0 

.75 

0  47.0 

28 

1  38  25.82 

.247 

9    6  26.5 

.91 

23    9.9 

29 

1  11  25.63 

.337 

6  25  23.9 

.74 

0  44.0 

29 

1  39  19.21 

.244 

9  11  35.7 

.86 

23    6.9 

80 

1  12  19.11 

.380 

6  30  53.6 

.73 

0  41.0 

80 

1  40  13.  5 

.242 

9  16  43.8 

.61 

23    3.8 

31 

1  18  12.67 

3.383 

6  86  23.1 

18.72 

0  37.9 

31 

1  41    6.82 

2.289 

9  21  50.6 

12.76 

23    0.8 

32 

1  14    6.29 

3.336 

+  6  41  52.3 

18.71 

0  34.9 

32 

1  42    0.53 

2.236 

+  9  26  56.2 

12.71 

22  57.7 

Di 

tj  of  the  Month, 

1st. 

11th. 

ftlft. 

Slut. 

Day  of  the  Month, 

lit. 

11th. 

ftlst. 

31st. 

Po 

lar  Semidiameter 

N 

16.1 

M 

16.0 

n 
15.8 

15.7 

Polar  Semidiame 

ter 

it 
15.7 

n 
15.6 

ii 
15.6 

M 

15.7 

He 

)rizontal  Parallax 

1.5 

1.5 

1.5 

1.4 

Horizontal  Paral 

lax 

1.4 

1.4 

1.4 

1.4 
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JUPITER,    1857. 


GREENWICH 

MEAN  TIME, 

MAY. 

JUNE. 

3 

1 

Apparent 

Eight 
Ascension. 

Tar.  of 
Jt.A. 
fori 
hour. 

Apparent 
Declination. 

Varof 
Dec, 
fori 
hoar. 

Meridian 
Passage. 

i 

Apparent 

Kight 
Asoension. 

Vir.of 
R.A+ 
fori 
hoar. 

Apparent 
Declination. 

Yar.of 
Doc, 
fori 
hoar. 

Meridian 
Passage. 

Z 

Noon. 

Noon. 

Noon. 

Noon. 

* 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    8. 

S. 

O      I       H 

ii 

h.  m. 

h.   m.    s. 

8. 

O       1       u 

ii 

h.  m. 

1 

1  41     6.82 

3.389 

+  9  21  50.6 

13.76 

23    0.8 

1 

2    8    0.75 

3.067 

+11  48  19.8 

10.70 

21  25.6 

2 

1  42    0.53 

.336 

9  26  56.2 

.71 

22  57.7 

2 

2    8  50.25 

.068 

11  52  35.6 

.62 

21  22.5 

3 

1  42  54.17 

.388 

9  32    0.5 

.66 

22  54.7 

3 

2    9  39.58 

.040 

11  56  49.4 

.54 

21  19.3 

4 

1  43  47.74 

.380 

9  37    3.6 

.61 

22  51.6 

4 

2  10  28.59 

.040 

12    1    1.2 

.45 

21  16.2 

5 

1  44  41.23 

.33? 

9  42    5.4 

.56 

22  48.6 

5 

2  11  17.43 

.081 

12    5  11.0 

.47 

21  13.1 

6 

1  45  34.64 

3.334 

9  47    5.9 

13.50 

22  45.6 

6 

2  12    6.03 

3.031 

12    9  18.7 

10.28 

21  10.0 

7 

1  46  27.96 

.330 

9  52    5.0 

.44 

22  42.5 

7 

2  12  54.40 

.011 

12  13  24.4 

.20 

21    6.8 

8 

1  47  21.19 

.316 

9  57    2.8 

.38 

22  39.4 

8 

2  13  42.53 

3.001 

12  17  28.1 

.11 

21    3.7 

9 

1  48  14.33 

.312 

10    1  59.2 

.33 

22  36.4 

9 

2  14  30.41 

1.001 

12  21  29.7 

10.03 

21    0.6 

10 

149    7.37 

.308 

10    6  54.2 

.36 

22  83.3 

10 

2  15  18.04 

.080 

12  25  29.2 

0.04 

20  57.4 

11 

1  50    0.32 

3.304 

10  11  47.8 

13.30 

22  30.8 

11 

2  16    5.42 

1.060 

12  29  26.5 

0.85 

20  54.3 

12 

1  50  53.17 

.300 

10  16  39.9 

.14 

22  27.2 

12 

2  16  52.53 

.058 

12  33  21.7 

.76 

20  51.1 

13 

1  51  45.91 

.106 

10  21  30.6 

.08 

22  24.2 

13 

2  17  39.37 

.047 

12  87  14.8 

.67 

20  48.0 

14 

1  52  38.54 

.100 

10  26  19.8 

12.03 

22  21.1 

14 

2  18  25.94 

.035 

12  41    5.6 

.68 

20  44.8 

15 

1  58  81.06 

.186 

10  31    7.5 

11.05 

22  18.1 

15 

2  19  12.23 

.033 

12  44  54.2 

.40 

20  41.6 

16 

1  54  23.45 

3.180 

10  35  53.6 

11.88 

22  15.0 

16 

2  19  58.23 

1.011 

12  48  40.6 

0.30 

20  38.5 

17 

1  55  15.72 

.176 

10  40  38.2 

.83 

22  11.9 

17 

2  20  43.94 

.800 

12  52  24.7 

.30 

20  35.3 

18 

1  56    7.86 

.160 

10  45  21.2 

.76 

22    8.9 

18 

2  21  29.35 

.886 

12  56    6.6 

.20 

20  32.1 

19 

1  56  59.85 

.163 

10  50    2.5 

.60 

22    5.8 

19 

2  22  14.46 

.873 

12  59  46.1 

.10 

20  28.9 

20 

1  57  51.70 

.167 

10  54  42.2 

.62 

22    2.7 

20 

2  22  59.24 

.850 

13    3  23.3 

0.00 

20  25.7 

21 

1  58  43.40 

3.151 

10  59  20.2 

11.55 

21  59.7 

21 

2  23  43.70 

1.846 

13    6  58.1 

8.04 

20  22.5 

22 

1  59  34.95 

.145 

11    3  56.5 

.48 

21  56.6 

22 

2  24  27.83 

.832 

13  10  30.5 

.80 

20  19.3 

23 

2    0  26.34 

.188 

11    8  31.1 

.40 

21  53.5 

23 

2  25  11.63 

.818 

13  14    0.6 

.70 

20  16.1 

24 

2    1  17.57 

.131 

11  13    3.9 

.33 

21  50.4 

24 

2  25  55.09 

.303 

13  17  28.2 

.60 

20  12.9 

25 

2    2    8.62 

.134 

11  17  34.9 

.35 

21  47.8 

25 

2  26  38.21 

.780 

13  20  53.4 

.50 

20    9.6 

26 

2    2  59.50 

2.116 

11  22    4.1 

11.18 

21  44.2 

26 

2  27  20.97 

1.774 

13  24  16.2 

8.40 

20    6.4 

27 

2    3  50.19 

.108 

11  26  31.5 

.10 

21  41.1 

27 

2  28    3.37 

.750 

13  27  36.5 

.80 

20    3.2 

28 

2    4  40.70 

.100 

11  30  57.0 

11.02 

21  38.0 

28 

2  28  45.41 

.743 

13  30  54.3 

.10 

20    0.0 

29 

2    5  31.01 

.003 

11  35  20.6 

10.84 

21  34.9 

29 

2  29  27.07 

.738 

13  34    9.6 

8.00 

19  56.7 

30 

2    6  21.12 

.084 

11  39  42.3 

.86 

21  31.8 

30 

2  80    8.35 

.713 

13  37  22.3 

7.08 

19  53.5 

31 

2    7  11.04 

3.076 

11  44    2.0 

10.78 

21  28.7 

31 

2  80  49.24 

1.606 

13  40  82.5 

7.87 

19  50.2 

32 

2    8    0.75 

3.067 

+11  48  19.8 

10.70 

21  25.6 

32 

2  31  29.73 

1.670 

+13  43  40.1 

7.76 

19  46.9 

Day  of  the  Month, 

1st. 

11th. 

ftlst. 

31st. 

Day 

of  the  Month, 

1st. 

11th. 

»lst. 

31st. 

Polar  Semidiam* 

jter 

ii 
15.7 

M 

15.8 

16*0 

it 
16.2 

Pol 

Eir  Semidiame 

ter 

ii 
16.2 

ii 
16.5 

ii 
16. 

8 

ii 
17.2 

Horizontal  Para] 

lax 

1.4 

1.5 

1.5 

1.5 

Hoi 

izontal  Parall 

ax 

1.5 

1.5 

1. 

6 

1.6 
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GREENWICH   MEAN  TIME. 


JULY. 


AUGUST. 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

lijght 

Ascension. 


Var.  vf 
II.A. 
fori 
hour. 


Noon. 


h.  m.  B. 
2  30  49.24 
2  31  29.73 
2  32  9.81 
2  32  49.49 
2  33  28.75 

2  34  7. 
2  34  46.00 
2  35  23.98 
2  36  1.53 
2  36  38.63 

2  37  15.29 
2  37  51.49 
2  38  27.23 
2  39  2.50 
2  39  87.29 

2  40  11.59 
2  40  45.38 
2  41  18.66 
2  41  51.43 
2  42  23.67 

2  42  55.38 
2  43  26.54 
2  43  57.15 
2  44  27.21 
2  44  56.71 

2  45  25.64 
2  45  54.00 
2  46  21.77 
2  46  48.95 
2  47  15.54 

2  47  41.52 
2  48    6.89 


Noon. 


1.696 
.679 
.662 
.644 
.627 

1.609 
.691 
.678 
.665 
.587 

1.518 
.499 
.480 
.460 
.489 

1.418 
.397 
.376 
.364 
.382 

1.810 
.287 
.264 
.241 
.218 

1.194 
.170 
.145 
.120 
.096 

1.070 
1.044 


Apparent 
DeoUnatikm. 


Vnrjrf 
Dm. 
fori 
hour. 


Noon. 


+13  40  82.5 
13  43  40.1 
13  46  45.1 
13  49  47.6 
13  52  47.4 

13  55  44.7 

13  58  89.3 

14  1  31.3 
14  4  20.6 
14  7  7.2 

14  9  51.1 
14  12  32.2 
14  15  10.7 
14  17  46.5 
14  20  19.5 

14  22  49.7 
14  25  17.1 
14  27  41.7 
14  30  3.4 
14  32  22.2 

14  34  38.1 
14  36  51.1 
14  39  1.1 
14  41  8.2 
14  43  12.3 

14  45  13.5 
14  47  11.7 
14  49  6.9 
14  50  59.1 
14  52  48.3 

14  54  34.5 
+14  56  17.6 


Noon. 


7.87 
.76 
.66 
.56 
.44 

7.33 

.22 

.11 

7.00 

6.89 

6.79 
.66 
.66 
.43 
.32 

6.20 

6.09 

5.96 

.94 

.72 

6.60 
.48 
.36 
.24 

6.12 

4.99 
.87 
,74 
.62 
.49 

4.36 
4.23 


Meridian 
Passage. 


h.  m. 
19  50.2 
19  46.9 
19  43.7 
19  40.4 
19  37.1 

19  33.8 
19  30.5 
19  27.2 
19  23.9 
19  20.5 

19  17.2 
19  13.9 
19  10.5 
19  7.2 
19  8.8 

19  0.4 
18  57.1 
18  53.7 
18  50.3 
IS  46.9 

18  43.5 
18  40.0 
18  36.6 
18  33.2 
18  29.7 

18  26.3 
18  22.8 
18  19.3 
18  15.8 
18  12.3 

18  8.8 
18  5.3 


Apparent 

fUgfel 
Ascension. 


Yar.of 


fori 
hour. 


Noon, 


h.    m.    s. 

2  48  6.89 
2  48  31.64 
2  48  55.77 
2  49  19.27 
2  49  42.13 

2  50  4.35 
2  50  25.91 
2  50  46.82 
2  51  7.06 
2  51  26.63 

2  51  45.52 
2  52  8.72 
2  52  21.22 
2  52  38.02 
2  52  54.10 

2  53  9.47 
2  53  24.12 
2  53  38.03 
2  53  51.20 
2  54    3.63 

2  54  15.31 
2  54  26.24 
2  54  36.41 
2  54  45,82 
2  54  54.46 

2  55  2.32 
2  55  9.41 
2  55  15.72 
2  55  21.25 
2  55  26.00 

2  55  29.97 
2  55  33.16 


Noon. 


1.044 

1.018 

0.992 

.966 

.939 

0.912 
.885 
.858 
.830 
.802 

0.773 
.744 
.715 


Apparent 
PecBnatton. 


Var.of 

Deo. 

fori 
hour. 


Noon. 


Noon. 


0.626 
.595 
.566 
.534 
.503 

0.471 
.440 
.408 
.876 
.344 

0.312 
.279 
.247 
.214 
.182 

0.149 
0.116 


+14  56  17.6 
14  57  57.6 

14  59  34.6 

15  1  8.5 
15    2  39.3 

15  4    7.0 

15  5  31.7 

15  6  53.3 

15  8  11.6 

15  9  26.7 

15  10  38.6 
15  11  47.3 
15  12  52.7 
15  13  54.9 
15  14  53.9 

15  15  49.6 
15  16  42.0 
15  17  31.2 
15  18  17.0 
15  18  59.5 

15  19  38.7 
15  20  14.5 
15  20  47.0 
15  21  16.1 
15  21  41.8 

15  22  4.2 
15  22  23.2 
15  22  38.8 
15  22  51.1 
15  23    0.0 


15  23 
+15  23 


4.23 

4.10 

3.97 

.85 

.72 

8.69 
.46 
.33 
.20 

8.07 

2.9S 
.80 
.66 
.63 
.39 

2.26 

2.12 

1,98 

.84 

.70 

1.56 
.42 
.26 
.14 

1.00 


.72 


.44 
.30 


0.16 
0.02 


Meridian 
Passage. 


h.  m. 
18  5.3 
18  1.8 
17  58.2 
17  54.7 
17  51.2 

17  47.6 
17  44.0 
17  40.4 
17  36.8 
17  33.2 

17  29.6 
17  25.9 
17  22.3 
17  18.6 
17  14.9 

17  11.2 
17  7.5 
17  3.8 
17  0.1 
16  56.3 

16  52.6 
16  48.9 
16  45.1 
16  41.3 
16  37.5 

16  33.7 
16  29.9 
16  26.1 
16  22.2 
16  18.3 

16  14.4 
16  10.5 


Bay  of  the  Month, 


1st. 


Polar  Semidiameter       17.2 
Horizontal  Parallax         1.6 


11th. 


17.7 
1.6 

~30 


aist. 


18.2 
1.6 


31st. 


Day  of  the  Month, 


1st. 


18.7 
1.7 


Polar  Semidiameter 
Horizontal  Parallax 


18.8 
1.7 


11th. 


19.4 
1.8 


ftlst. 


20.0 
1.8 


31st. 


20.6 
1.9 
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JUPITER,    1857. 


GREENWICH   MEAN  TIME. 

SEPTEMBER, 

OCTOBER. 

i 

Apparent 

Right 
Ascension. 

Vmr.  of 

for  1 
hour. 

Appanat 
Declination. 

Yar.of 

Dec. 

fori 
hour. 

Meridian 
Passage. 

4 

I 

Anp*ra  tit 

Right 
Ascension. 

Var-of 
R.A. 
fori 

hour. 

Apparent 
iieciinauon. 

Ter*T 

fori 
hour. 

Noon. 

Meridian  ' 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

h.  m.    8. 

B. 

O       1        N 

it 

h.  m. 

h.   m.    8. 

a. 

O        1       II 

n 

h.  m. 

1 

2  55  33.16 

0.116 

+15  23    7.8 

0.02 

16  10.5 

l 

2  51    2.85 

0.841 

+14  58  31.3 

4.01 

14    7.9 

2 

2  55  35.55 

.083 

15  23    6.7 

.12 

16    6.6 

2 

2  50  42.85 

.868 

14  56  53.8 

.12 

14    3.6 

3 

2  55  37.15 

.050 

15  23    2.2 

.26 

16    2.7 

3 

2  50  21.21 

.895 

14  55  13.6 

.23 

13  59.3 

4 

2  55  37.96 

.017 

15  22  54.3 

.40 

15  58.8 

4 

2  49  59.43 

.921 

14  53  30.6 

.84 

13  55.0 

5 

2  55  37.97 

.016 

15  22  43.1 

.64 

15  54.8 

5 

2  49  37.03 

.946 

14  51  45.0 

.46 

13  50.7 

6 

2  55  87.19 

0.040 

15  22  28.5 

0.68 

15  50.9 

6 

2  49  14.03 

0.971 

14  49  56.8 

4.56 

13  46.4 

7 

2  55  35.61 

.083 

15  22  10.5 

.82 

15  46.9 

7 

2  48  50.44 

0.996 

14  48    6.1 

.66 

13  42.1 

8 

2  55  33.23 

.116 

15  21  49.2 

0.96 

15  42.9 

8 

2  48  26.26 

1.019 

14  46  12.9 

.76 

13  87.7 

9 

2  55  30.05 

.140 

15  21  24.5 

1.10 

15  39.0 

9 

2  48    1.52 

.042 

14  44  17.3 

.86 

13  33.4 

10 

2  55  26.07 

.182 

15  20  56.4 

.24 

15  35.0 

10 

2  47  36.23 

.066 

14  42  19.4 

4.96 

13  29.0 

11 

2  55  21.30 

0.216 

15  20  24.9 

1.38 

15  31.0 

11 

2  47  10.41 

1.087 

14  40  19.1 

5.06 

13  24.7 

12 

2  55  15.72 

.249 

15  19  50.0 

.62 

15  26.9 

12 

2  46  44.08 

.108 

14  38  16.7 

.15 

13  20.3 

13 

2  55    9.34 

.283 

15  19  11.8 

.66 

15  22.9 

13 

2  46  17.25 

.128 

14  36  12.1 

.24 

13  15.9 

14 

2  55    2.16 

.316 

15  18  30.2 

.80 

15  18.8 

14 

2  45  49.95 

.147 

14  34    5.5 

.32 

13  11.5 

15 

2  54  54.18 

.349 

15  17  45.2 

1.94 

15  14.7 

15 

2  45  22.19 

.165 

14  31  56.9 

.40 

13    7.1 

16 

2  54  45.40 

0.382 

15  16  56.9 

2.08 

15  10.7 

16 

2  44  53.99 

1.183 

14  29  46.5 

6.48 

13    2.7 

17 

2  54  35.83 

.415 

15  16    5.3 

.22 

15    6.6 

17 

2  44  25.38 

.200 

14  27  34.3 

.56 

12  58.3 

18 

2  54  25.48 

.448 

15  15  10.4 

.36 

15    2.4 

18 

2  43  56.37 

.216 

14  25  20.3 

.62 

12  53.9 

19 

2  54  14.35 

.480 

15  14  12.2 

.60 

14  58.3 

19 

2  43  26.99 

.231 

14  23    4.7 

.68 

12  49.5 

20 

2  54    2.45 

.612 

15  13  10.8 

.63 

14  54.2 

20 

2  42  57.28 

.246 

14  20  47.6 

.74 

12  45.0 

21 

2  53  49.78 

0.544 

15  12    6.1 

2.76 

14  50.1 

21 

2  42  27.24 

1.258 

14  18  29.1 

6.80 

12  40.6 

22 

2  53  36.36 

.676 

15  10  58.3 

2.89 

14  45.9 

22 

2  41  56.89 

.270 

14  16    9.4 

.85 

12  36.2 

23 

2  53  22.19 

.606 

15    9  47.4 

3.02 

14  41.7 

23 

2  41  26.26 

.281 

14  13  48.5 

.90 

12  31.7 

24 

2  53    7.27 

.637 

15    8  33.3 

.16 

14  37.5 

24 

2  40  55.38 

.291 

14  11  26.6 

.94 

12  27.3 

25 

2  52  51.62 

.667 

15    7  16.2 

.28 

14  33.3 

25 

2  40  24.28 

.300 

14    9    3.7 

5.98 

12  22.8 

26 

2  52  35.24 

0.697 

15    5  56.0 

3.40 

14  29.1 

26 

2  39  52.98 

1.308 

14    6  40.0 

6.01 

12  18.4 

27 

2  52  18.15 

.727 

15    4  32.9 

.53 

14  24.9 

27 

2  39  21.49 

.315 

14    4  15.5 

.04 

12  13.9 

28 

2  52    0.35 

.756 

15    3    6.8 

.65 

14  20.7 

28 

2  38  49.85 

.321 

14    1  50.4 

.06 

12    9.5 

29 

2  51  41.86 

.785 

15    1  87.8 

.77 

14  16.5 

29 

2  38  18.08 

.326 

13  59  24.8 

.08 

12    5.1 

30 

2  51  22.69 

.813 

15    0    6.0 

3.89 

14  12.2 

30 

2  37  46.20 

.330 

13  56  58.7 

.09 

12    0.6 

31 

2  51    2.85 

0.841 

14  58  31.3 

4.01 

14    7.9 

31 

2  37  14.24 

1.383 

13  54  32.8 

6.10 

11  56.1 

32 

2  50  42.35 

0.868 

+14  56  53.8 

4.12 

14    3.6 

32 

2  36  42.22 

1.336 

+18  52    5.7 

6.11 

11  51.6 

D«y 

of  the  Month, 

1st 

11th. 

ftlst 

31  »t. 

Day 

of  the  Month, 

1st. 

11th 

91st. 

31st. 

Po 

iar  Semidiam 

eter 

u 
20.7 

n 
21.4 

22*0 

n 
22.5 

Pol 

ar  Semidiametcr 

ii 
22.5 

it 
22.9 

N 

23. 

2 

M 

23.3 

Ho 

rizontal  Tara] 

lax 

1.9 

1.9 

2.0 

2.1 

Hoi 

izontal  Parallax 

2.1 

2.1 

2. 

1 

2.2 
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GREENWICH   MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

t9 

1 

Apparent 

Kitfht 
Ascension. 

1.   A. 

for  1 
hour. 

Apparent 
DeclioaUon. 

Yar.ef 

fur  1 
hour. 

Meridian 
Passage. 

i 

Apparent 

llurht 
Ascension. 

Var.ef 

for  1 
hour. 

Apparent 
DocliuaUou. 

Ver^f 
Dec. 
fori 
hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    ■. 

■. 

O       1        H 

u 

h.  m. 

h.   m.    a. 

B. 

O      I       u 

u 

h.  m. 

1 

2  36  42.22 

1.835 

+13  52    5.7 

6.11 

11  51.6 

l 

2  22  11.87 

0.945 

+12  46  46.5 

4.08 

9  39.3 

2 

2  36  10.17 

.336 

13  49  39.0 

.11 

11  47.1 

2 

2  21  49.53 

.919 

12  45  10.2 

8.95 

9  35.0 

3 

2  35  38.10 

.336 

13  47  12.3 

.11 

11  42.7 

3 

2  21  27.80 

.893 

12  43  37.2 

.81 

9  30.7 

4 

2  35    6.04 

.836 

13  44  45.8 

.10 

11  38.2 

4 

2  21    6.70 

.866 

12  42    7.4 

.67 

9  26.5 

5 

2  34  34.02 

.333 

13  42  19.5 

.09 

11  33.8 

5 

2  20  46.25 

.889 

12  40  41.0 

.63 

9  22.2 

6 

2  34    2.06 

1.830 

13  39  53.6 

6.07 

11  29.3 

6 

2  20  26.46 

0.811 

12  89  18.0 

8.39 

9  17.9 

7 

2  33  30.18 

.836 

13  37  28.1 

.06 

11  24.8 

7 

2  20    7.38 

.783 

12  37  58.5 

.24 

9  13.7 

8 

2  32  58.41 

.830 

13  35    3.2 

.03 

11  20.4 

8 

2  19  48.89 

.754 

12  36  42.5 

8.09 

9    9.5 

9 

2  32  26.77 

.315 

13  82  39.0 

6.00 

11  15.9 

9 

2  19-81.14 

.726 

12  35  80.1 

3.94 

9    5.3 

10 

2  31  55.29 

.308 

13  80  15.6 

6.96 

11  11.5 

10 

2  19  14.09 

.696 

12  34  21.4 

.79 

9    1.0 

11 

2  31  23.99 

1.300 

13  27  53.1 

5.93 

11    7.0 

11 

2  18  57.77 

0.666 

12  33  16.4 

3.63 

8  56.8 

12 

2  30  52.90 

.201 

13  25  31.7 

.87 

11    2.6 

12 

2  18  42.18 

.636 

12  32  15.2 

.47 

8  52.7 

13 

2  30  22.03 

.981 

13  23  11.5 

.81 

10  58.2 

13 

2  18  27.32 

.604 

12  31  17.9 

.31 

8  48.5 

14 

2  29  51.42 

.370 

if  20  52.7 

.76 

10  53.7 

14 

2  18  18.21 

.573 

12  80  24.5 

3.16 

8  44.3 

15 

2  29  21.09 

.368 

18  18  35.3 

.69 

10  49.3 

15 

2  17  59.86 

.640 

12  29  35.0 

1.98 

8  40.1 

16 

2  28  51.06 

1.344 

13  16  19.6 

6.62 

10  44.8 

16 

2  17  47.28 

0.508 

12  28  49.5 

1.63 

8  36.0 

17 

2  28  21.36 

.330 

18  14    5.5 

.56 

10  40.4 

17 

2  17  35.47 

.476 

12  28    8.0 

.66 

8  31.9 

18 

2  27  52.01 

.316 

13  11  53.2 

.47 

10  36.0 

18 

2  17  24.44 

.444 

12  27  30.5 

.'48 

8  27.8 

19 

2  27  23.03 

.109 

13    9  42.9 

.39 

10  31.6 

19 

2  17  14.19 

.411 

12  26  57.1 

.31 

8  23.7 

20 

2  26  54.45 

.183 

13    7  34.6 

.30 

10  27.2 

20 

2  17    4.78 

.876 

12  26  27.8 

1.14 

8  19.6 

21 

2  26  26.29 

1.164 

13    5  28.4 

6.31 

10  22.8 

21 

2  16  56.07 

0.345 

12  26    2.7 

0.96 

8  15.5 

22 

2  25  58.57 

.146 

13    3  24.5 

.13 

10  18.4 

22 

2  16  48.20 

.313 

12  25  41.7 

.79 

8  11.4 

23 

2  25  31.30 

.136 

18    1  22.9 

5.03 

10  14.0 

23 

2  16  41.13 

.378 

12  25  24.8 

.63 

8    7.4 

24 

2  25    4.51 

.106 

12  59  23.8 

4.93 

10    9.7 

24 

2  16  84.87 

.345 

12  25  12.0 

.46 

8    3.4 

25 

2  24  38.22 

.086 

12  57  27.3 

.81 

10    5.8 

25 

2  16  29.41 

.311 

12  25    8.4 

.38 

7  59.4 

26 

2  24  12.44 

1.063 

12  55  38.5 

4.70 

10    0.9 

26 

2  16  24.76 

0.177 

12  24  58.9 

0.10 

7  55.4 

27 

2  23  47.20 

.041 

12  53  42.3 

.68 

9  56.6 

27 

2  16  20.91 

.143 

12  24  58.6 

.08 

7  51.4 

28 

2  23  22.50 

1.018 

12  51  58.9 

.46 

9  52.3 

28 

2  16  17.87 

.110 

12  25    2.5 

.26 

7  47.4 

29 

2  22  58.37 

0.094 

12  50    8.4 

.34 

9  47.9 

29 

2  16  15.63 

.076 

12  25  10.5 

.42 

7  43.6 

30 

2  22  34.82 

.870 

12  48  25.9 

.31 

9  43.6 

30 

2  16  14.20 

.043 

12  25  22.6 

.60 

7  39.5 

31 

2  22  11.87 

0.946 

12  46  46.5 

4.03 

9  89.3 

31 

2  16  13.58 

0.009 

12  25  38.9 

0.77 

7  35.6 

32 

2  21  49.53 

0.919 

+12  45  10.2 

3.95 

9  35.0 

32 

2  16  13.76 

0.034 

+12  25  59.3 

0.94 

7  31.6 

Da 

y  of  the  Month, 

lit 

11th. 

aist. 

3lBt. 

Daj 

r  of  the  Month, 

1st. 

11th. 

Slat. 

31st. 

Po 

lar  Semidiameter 

23*3 

23.2 

23.0 

M 

22.6 

Pol 

ar  Semidiamc 

iter 

22.6 

22.0 

ii 
21.4 

ii 
20.8 

He 

>rizontal  Parallax 

2.2 

2.1 

2.1 

2.1 

Ho 

rizontal  Paral 

lax 

2.1 

2.1 

2.1 

2.1 
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GREENWICH 

MEAN  TIME. 

JANTJABT, 

JEBRUABT. 

3 

a 

3 

"8 

Appattafc 

Klght 
Ascension. 

Tar.  of 
R,A, 
for  1 
hour. 

ApptLfrat 
Declination. 

Var.of 

fori 
hour. 

Meridian 
Passage. 

a 

& 

Appanmt 

Jtlgbt 
Ascension. 

Tar.  oT 
HJL. 
fcrl 
hour. 

Apparent 
Declination. 

Var.of 
Dec 
fori 
hour. 

Meridian 
Passage. 

I 

Noon. 

Noon. 

Noon. 

Noon. 

& 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    8. 

s. 

O       I        II 

u 

h.  m. 

h.   m.    s. 

s. 

O        /        U 

ii 

h.  m. 

1 

6  46  30.15 

-0.891 

+22  27  47.1 

+  1.27 

12    0.0 

1 

6  36  28.53 

-0.651 

+22  41  40.1 

+0.92 

9  48.2 

2 

6  46    8.78 

.890 

22  28  17.5 

.26 

11  55.8 

2 

6  86  13.07 

.637 

22  42    2.0 

.91 

9  44.0 

3 

6  45  47.42 

.889 

22  28  47.7 

.25 

11  51.5 

3 

6  35  57.96 

.622 

22  42  23.6 

.89 

9  39.9 

4 

6  45  26.09 

.988 

22  29  17.7 

.25 

11  47.2 

4 

6  35  43.21 

.607 

22  42  44.8 

.88 

9  35.7 

5 

6  45    4.80 

.686 

22  29  47.6 

.24 

11  42.9 

5 

6  35  28.84 

.691 

22  48    5.6 

.86 

9  31.5 

6 

6  44  48.56 

0.864 

22  30  17.3 

1.23 

11  38.7 

6 

6  35  14.84 

0.676 

22  48  26.0 

0.84 

9  27.8 

7 

6  44  22.39 

.880 

22  80  46.8 

.22 

11  34.4 

7 

6  35    1.23 

.669 

22  43  46.1 

.83 

9  23.2 

8 

6  44    1.31 

.876 

22  31  16.1 

.22 

11  30.1 

8 

6  84  48.00 

.643 

22  44    5.8 

.81 

9  19.0 

9 

6  43  40.32 

.672 

22  31  45.2 

.21 

11  25.8 

9 

6  34  35.17 

.626 

22  44  25.2 

.80 

9  14.9 

10 

6  43  19.43 

.868 

22  32  14.2 

.20 

11  21.5 

10 

6  84  22:74 

.609 

22  44  44.1 

.78 

9  10.7 

11 

6  42  58.65 

0.863 

22  32  43.0 

1.19 

11  17.3 

11 

6  34  10.72 

0.492 

22  45    2.6 

0.76 

9    6.6 

12 

6  42  38.00 

.808 

22  S3  11.5 

.18 

11  13.0 

12 

6  33  59.11 

.475 

22  45  20.7 

.76 

9    2.5 

IS 

6  42  17.48 

.953 

22  33  39.8 

.17 

11    8.7 

13 

6  33  47.92 

•467 

22  45  38.4 

.73 

8  58.4 

14 

6  41  57.11 

.846 

22  34    7.8 

.16 

11    4.4 

14 

6  33  37.16 

.440 

22  45  55.8 

.72 

8  54.3 

15 

6  41  36.90 

.838 

22  84  35.6 

.16 

11    0.1 

15 

6  33  26.82 

.422 

22  46  12.8 

.70 

8  50.1 

16 

6  41  16.86 

0.831 

22  35    3.0 

1.14 

10  55.9 

16 

6  33  16.92 

0.403 

22  46  29.4 

0.68 

8  46.0 

17 

6  40  57.00 

.823 

22  35  30.1 

.13 

10  51.6 

17 

6  33    7.46 

.385 

22  46  45.6 

.67 

8  41.9 

18 

6  40  37.34 

.815 

22  35  57.0 

.11 

10  47.8 

18 

6  32  58.45 

.366 

22  47    1.5 

.66 

8  87.8 

19 

6  40  17.88 

.806 

22  36  23.6 

.10 

10  43.1 

19 

6  32  49.89 

.847 

22  47  17.1 

.64 

8  33.8 

20 

6  39  58.63 

.797 

22  36  50.0 

.09 

10  38.8 

20 

6  82  41.78 

.328 

22  47  32.4 

.63 

8  29.7 

21 

6  39  39.61 

0.787 

22  37  16.0 

1.08 

10  34.5 

21 

6  82  34.13 

0.S09 

22  47  47.2 

0.61 

8  25.7 

22 

6  39  20.83 

.777 

22  37  41.7 

.06 

10  30.3 

22 

6  32  26.95 

.289 

22  48    1.6 

.69 

8  21.7 

23 

6  39    2.30 

.767 

22  88    7.1 

.06 

10  26.0 

23 

6  32  20.24 

.270 

22  48  15.7 

.58 

8  17.6 

24 

6  38  44.03 

.756 

22  88  32.2 

.04 

10  21.8 

24 

6  32  14.00 

.260 

22  48  29.4 

.66 

8  13.6 

25 

6  38  26.03 

.744 

22  38  57.0 

.03 

10  17.6 

25 

6  32    8.23 

.280 

22  48  42.7 

.56 

8    9.6 

26 

6  38    8.31 

0.732 

22  39  21.4 

1.01 

10  13.4 

26 

6  82    2.94 

0.210 

22  48  55.6 

0.53 

8    5.6 

27 

6  37  50.89 

.720 

22  39  45.4 

0.99 

10    9.2 

27 

6  31  58.13 

.190 

22  49    8.1 

.51 

8    1.6 

28 

6  87  33.77 

.707 

22  40    9.1 

.98 

10    5.0 

28 

6  31  53.80 

.171 

22  49  20.2 

.50 

7  57.6 

29 

6  37  16.97 

.693 

22  40  32.4 

.96 

10    0.8 

29 

6  31  49.94 

.161 

22  49  32.0 

.48 

7  58.6 

30 

6  37    0.49 

.680 

22  40  55.3 

.95 

9  56.6 

SO 

6  31  46.56 

.131 

22  49  43.4 

.46 

7  49.6 

31 

6  36  44.34 

0.666 

22  41  17.9 

0.93 

9  52.4 

81 

6  31  48.67 

0.110 

22  49  54.3 

0.46 

7  45.6 

32 

6  36  28.53 

-0.651 

+22  41  40.1 

+0.92 

9  48.2 

32 

6  31  41.27 

-0.090 

+22  50    4.8 

+0.43 

7  41.6 

Day  of  the  Month, 

lit. 

11th. 

aiflt. 

31st. 

Day 

of  the  Month, 

1st. 

11th. 

aist. 

31st 

Polar  Semidiam 

eter 

9.7 

it 
9.7 

ii 

9.7 

ii 
9.6 

Poll 

ir  Semidiame 

ter 

M 

9.6 

* 
9.5 

9.3 

9.1 

Horizontal  Para 

Llax 

1.1 

1.1 

1.1 

1.1 

Hor 

izontal  Parall 

ax 

1.1 

1.1 

1.1 

1.1 
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GREENWICH 

MEAN   TIME. 

MAECH. 

» 

APRIL. 

a 

Ascension. 

Var.of 
RJL. 
for  1 
hour. 

Apparent 
Declination. 

Yar.of 
Doc- 
fori 
hour. 

Meridian 
Passage. 

4 

1 

Apparent 

Right 
Ascension. 

Tar,  of 
ILA. 

fori 
hour. 

Apparent 
Declination. 

Dec. 
fori 

hour. 

Meridian 
Passage. 

I 

Noon. 

Noon. 

Noon. 

Noon. 

I 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    s. 

B. 

O       1       * 

u 

h.  m. 

h.   m.    a. 

a. 

O      |        I 

ii 

h.  m. 

1 

6  31  49.94 

-0.161 

+22  49  32.0 

+0.48 

7  53.6 

l 

6  33  49.58 

+0.464 

+22  52  21.8 

-0.04 

5  53.7 

2 

6  31  46.56 

.131 

22  49  43.4 

.46 

7  49.6 

2 

6  34    0.94 

.463 

22  52  20.6 

.06 

5  50.0 

8 

6  31  43.67 

.110 

22  49  54.3 

.46 

7  45.6 

8 

6  84  12.75 

.601 

22  52  19.0 

.08 

5  46.3 

4 

6  31  41.27 

.090 

22  50    4.8 

.48 

7  41.6 

4 

6  84  24.99 

.619 

22  52  17.0 

.09 

5  42.5 

5 

6  31  39.36 

.069 

22  50  15.0 

.42 

7  37.7 

5 

6  84  87.67 

.687 

22  52  14.5 

.11 

5  88.8 

6 

6  31  37.94 

0.049 

22  50  24.8 

0.40 

7  83.7 

6 

6  84  50.78 

0.666 

22  52  11.5 

0.18 

5  85.1 

7 

6  31  37.01 

.029 

22  50  34.2 

.38 

7  29.7 

7 

6  35    4.31 

.673 

22  52    8.1 

.16 

5  31.4 

8 

6  31  36.56 

-0.009 

22  50  43.2 

.87 

7  25.8 

8 

6  85  18.27 

.690 

22  52    4.2 

.17 

6  27.7 

9 

6  31  36.59 

+0.011 

22  50  51.8 

.86 
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22  51  15.5 

.80 

7  10.2 

12 

6  86  18.22 

.668 

22  51  44.0 

.26 

5  13.0 

13 

6  31  41.57 

.092 

22  51  22.6 
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.033 

22  46  30.8 

.81 

8  43.2 
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.046 

22  45  50.1 

.86 

3  36.1 

9 

7    0  27.75 

.313 

22  30  16.0 

.66 

1  49.0 
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GREENWICH 
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8. 
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8. 

0     1      M 

n 

h.  m. 

1 

7  12  25.08 

+1.388 

+22  13  20.2 

-3.18 

0  34.4 

1 

7  29  30.86 

+  1.339 

+21  42  57.3 

-3.66 

22  46.1 

2 

7  12  58.41 

.389 

22  12  27.7 

.30 

0  31.0 

2 

7  30    2.94 

.334 

21  41  53.6 

.66 

22  42.7 

3 

7  13  31.77 

.390 

22  11  34.7 

.33 

0  27.6 

3 

7  30  34.91 

.330 

21  40  49.7 

.66 

22  39.3 

4 

7  14    5.15 

.391 

22  10  41.1 

.34 

0  24.3 

4 

7  31    6.76 

.335 

21  39  45.7 

.67 

22  35.9 

5 

7  14  88.54 

.891 

22    9  47.1 

.36 

0  20.9 

5 

7  31  88.49 

.330 

21  88  41.6 

.67 

22  32.5 

6 

7  15  11.94 

1.393 
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3.28 

0  17.5 

6 
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3.68 

22  29.1 
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.893 
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.30 
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.69 
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8 
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.893 
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.33 
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.69 

22  22.3 

9 
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.393 
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.34 

0    7.4 

9 
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.397 
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.69 

22  18.9 

10 
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.393 
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.35 
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.48 

23  36.9 
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21  51.5 
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7  21  52.34 

.384 
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23  33.6 
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Noon. 

Noon. 
ii 

a.  m.    8. 

8. 

O       1       II 

n 

h.  m. 

h.   m.     s. 

8. 

O       |       II 

h.  m. 

1 

7  44  53.49 

+1.110 

+21    9  54.1 

-3.56 

20  59.5 

i 

7  56     1.95 

+0.719 

+20  43  11.5 

-1.76 

19  12.5 

2 

7  45  20.02 

.100 

21    8  52.7 

.65 

20  56.0 

2 

7  56  19.01 

.703 

20  42  29.8 

.72 

19    8.8 

3 

7  45  46.29 

.089 

21    7  51.7 

.63 

20  52.5 

3 

7  56  35.70 

.687 

20  41  49.0 

.68 

19    5.2 

4 

7  46  12.31 

.070 

21    6  51.1 

.62 

20  49.0 

4 

7  56  52.01 

.671 

20  41    9.2 

.64 

19    1.5 

5 

7  46  38.07 

.068 

21    5  50.9 

.60 

20  45.5 

5 

7  57    7.92 

.655 

20  40  30.4 

.60 

18  57.9 

6 

7  47    3.57 

1.057 

21    4  51.1 

2.48 

20  42.0 

6 

7  57  23.43 

0.638 

20  39  52.6 

1.55 

18  54.2 

7 

7  47  28.81 

.046 

21    3  51.7 

.47 

20  38.5 

7 

7  57  38.54 

.621 

20  39  15.9 

.51 

18  50.5 

8 

7  47  58.77 

.034 

21    2  52.7 

.45 

20  35.0 

8 

7  57  53.26 

.605 

20  38  40.2 

.47 

18  46.8 

9 

7  48  18.45 

.022 

21    1  54.2 

.43 

20  31.5 

*  9 

7  58    7.58 

.588 

20  38    5.5 

.42 

18  43.1 

10 

7  48  42.85 

1.011 

21    0  56.2 

.41 

20  27.9 

10 

7  58  21.49 

.571 

20  37  31.9 

.38 

18  39.4 

11 

7  49    6.97 

0.990 

20  59  58.8 

2.33 

20  24.4 

11 

7  58  34.99 

0.554 

20  36  59.4 

1.33 

18  35.7 

12 

7  49  30.80 

.987 

20  59    1.9 

.86 

20  20.8 

12 

7  58  48.07 

.536 

20  36  28.0 

.28 

18  31.9 

13 

7  49  54.33 

.974 

20  58    5.6 

.33 

20  17.3 

13 

7  59    0.73 

.519 

20  35  57.8 

.24 

18  28.2 

14 

7  50  17.56 

.961 

20  57    9.9 

.31 

20  13.7 

14 

7  59  12.97 

.501 

20  35  28.7 

.19 

18  24.5 

15 

7  50  40.48 

.949 

20  56  14.8 

.39 

20  10.2 

15 

7  59  24.78 

.483 

20  35    0.8 

.14 

18  20.7 

16 

7  51    3.09 

0.938 

20  55  20.2 

2.26 

20    6.6 

16 

7  59  36.16 

0.465 

20  34  34.1 

1.09 

18  17.0 

17 

7  51  25.39 

.923 

20  54  26.3 

.23 

20    3.0 

17 

7  59  47.11 

.447 

20  34    8.6 

1.04 

18  13.2 

18 

7  51  47.37 

.909 

20  53  33.1 

.20 

19  59.5 

18 

7  59  57.63 

.429 

20  33  44.3 

0.99 

18    9.4 

19 

7  52    9.02 

.896 

20  52  40.6 

.17 

19  55.9 

19 

8    0    7.71 

.411 

20  33  21.3 

.93 

18    5.7 

20 

7  52  30.34 

.881 

20  51  48.8 

.14 

19  52.3 

20 

8    0  17.34 

.392 

20  32  59.5 

.88 

18    1.9 

21 

7  52  51.33 

0.867 

20  50  57.7 

2.11 

19  48.7 

21 

8    0  26.53 

0.374 

20  32  39.0 

0.83 

17  58.1 

22 

7  53  11.98 

.853 

20  50    7.4 

.03 

19  45.1 

22 

8    0  35.28 

.355 

20  32  19.7 

.73 

17  54.3 

23 

7  53  32.29 

.839 

20  49  17.9 

.05 

19  41.5 

23 

8    0  43.57 

.336 

20  32    1.7 

.72 

17  50.5 

24 

7  53  52.25 

.825 

20  48  29.2 

2.01 

19  37.9 

24 

8    0  51.41 

.316 

20  31  45.0 

.67 

17  46.7 

25 

7  54  11.87 

.810 

20  47  41.3 

1.96 

19  34.3 

25 

8    0  58.79 

.298 

20  31  29.6 

.62 

17  42.9 

26 

7  54  31.13 

0.795 

20  46  54.2 

1.95 

19  30.7 

26 

8    1    5.72 

0.279 

20  31  15.5 

0.56 

17  39.1 

27 

7  54  50.03 

.780 

20  46    7.8 

.91 

19  27.0 

27 

8    1  12.19 

.260 

20  31    2.8 

.50 

17  35.2 

28 

7  55    8.56 

.764 

20  45  22.3 

.88 

19  23.4 

28 

8    1  18.21 

.241 

20  30  51.4 

.45 

17  81.4 

29 

7  55  26.72 

.749 

20  44  37.7 

.34 

19  19.8 

29 

8    1  23.77 

.222 

20  30  41.3 

.39 

17  27.6 

30 

7  55  44.52 

.734 

20  43  54.1 

.80 

19  16.1 

30 

8    1  28.86 

.202 

20  30  32.5 

.84 

17  23.7 

31 

7  56    1.95 

0.719 

20  43  11.5 

1.76 

19  12.5 

31 

8    1  33.49 

0.183 

20  30  25.1 

0.28 

17  19.9 

32 

7  56  19.01 

+0.703 

+20  42  29.8 

-1.72 

19    8.8 

32 

8    1  37.66 

+0.164 

+20  30  19.1 

-0.22 

17  16.0 

Da 

y  of  the  Month, 

1st. 

11th. 

aist. 

31st. 

Day 

of  the  Month, 

1st. 

11th. 

aist 

31st. 

Pol 

ar  Semidiam 

ster 

u 
8.0 

N 

8.1 

8.2 

8.4 

Pol 

ar  Semidiam  e 

ter 

n 
8.4 

u 
8.5 

n 

8.6 

u 
8.8 

Ho 

rizontal  Para) 

lax 

0.9 

0.9 

0.9 

1.0 

Hoi 

izontal  Paral] 

lax 

1.0 

1.0 

1.0 

1.0 
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GREENWICH  MEAN   TIME. 

NOYEMBEB. 

DECEMBER. 

Apparent 

Right 
Ascension. 

Tir.of 

for  1 
hoar. 

Apparent 
Declination. 

Vftr,ef 
Dec 
fori 
hoar. 

Meridian 
Passage. 

5 
a 

i 

A[']i!in  =  nt 

night 

Ascension. 

Vir.  of 
R.A. 
for  1 
hour. 

Apparent 
Declination. 

Tsjfof 
Dec. 
fori 
hoar. 

Meridian 
Passage. 

8 

Noon. 

Noon. 

Noon. 

Noon. 

1 

Noon. 

Noon. 

Noon. 

Noon. 

h. 

m.   a. 

s. 

O       /       if 

u 

h.  m. 

h.   m.    s. 

8. 

o     t       II 

u 

h.  m. 

1 

8 

1  37.66 

+0.164 

+20  30  19.1 

-0.22 

17  16.0 

1 

8    0    5.34 

-0.411 

+20  37  54.3 

+1.45 

15  16.3 

2 

8 

1  41.36 

.144 

20  30  14.4 

.17 

17  12.1 

2 

7  59  55.26 

.429 

20  38  29.7 

.60 

15  12.2 

3 

8 

1  44.60 

.135 

20  30  11.1 

.11 

17    8.2 

8 

7  59  44.76 

.446 

20  39    6.2 

.65 

15    8.1 

4 

8 

1  47.87 

.106 

20  30    9.2 

.05 

17    4.3 

4 

7  59  33.85 

.463 

20  39  43.9 

.59 

15    4.0 

5 

8 

1  49.67 

.086 

20  30    8.6 

-  .00 

17    0.4 

5 

7  59  22.53 

.480 

20  40  22.7 

.64 

14  59.9 

6 

8 

1  51.50 

0.06? 

20  30    9.4 

+0.06 

16  56.5 

6 

7  59  10.81 

0.496 

20  41    2.5 

1.68 

14  55.7 

7 

8 

1  52.87 

.047 

20  30  11.6 

.12 

16  52.6 

7 

7  58  58.70 

.613 

20  41  43.5 

.73 

14  51.6 

8 

8 

1  53.76 

.027 

20  30  15.2 

.18 

16  48.7 

8 

7  58  46.19 

.629 

20  42  25.6 

.78 

14  47.4 

9 

8 

1  54.17 

+  .007 

20  30  20.2 

.23 

16  44.7 

9 

7  58  33.29 

.546 

20  43    8.7 

.82 

14  43.3 

10 

8 

1  54.11 

-  .012 

20  30  26.5 

.29 

16  40.8 

10 

7  58  20.01 

.661 

20  43  52.8 

.86 

14  39.1 

11 

8 

1  53.58 

0.082 

20  30  34.2 

0.35 

16  36.8 

11 

7  58    6.35 

0.677 

20  44  37.9 

1.90 

14  34.9 

12 

8 

1  52.57 

.052 

20  30  48.3 

.41 

16  32.9 

12 

7  57  52.38 

.592 

20  45  24.0 

.94 

14  30.8 

13 

8 

151.09 

.072 

20  30  53.8 

.47 

16  28.9 

13 

7  57  37.95 

.606 

20  46  11.0 

1.98 

14  26.6 

14 

8 

1  49.13 

.091 

20  31    5.7 

.53 

16  25.0 

14 

7  57  23.22 

.621 

20  46  58.9 

2.01 

14  22.4 

15 

8 

1  46.70 

.111 

20  31  19.1 

.69 

16  21.0 

15 

7  57    8.14 

.636 

20  47  47.7 

.05 

14  18.2 

16 

8 

143.81 

0.130 

20  31  83.9 

0.64 

16  17.0 

16 

7  56  52.73 

0.649 

20  48  37.3 

2.09 

14  14.0 

17 

8 

1  40.44 

.150 

20  31  50.0 

.70 

16  13.0 

17 

7  56  37.00 

.662 

20  49  27.8 

.12 

14    9.8 

18 

8 

1  36.60 

.170 

20  32    7.5 

.78 

16    9.0 

18 

7  56  20.95 

.675 

20  50  19.0 

.16 

14    5.6 

19 

8 

1  32.29 

.189 

20  32  26.4 

.81 

16    5.0 

19 

7  56    4.58 

.688 

20  51  11.0 

.18 

14    1.4 

20 

8 

1  27.52 

.208 

20  32  46.6 

.87 

16    1.0 

20 

7  55  47.91 

.700 

20  52    3.8 

.21 

13  57.2 

21 

8 

1  22.30 

0.227 

20  88    8.1 

0.92 

15  56.9 

21 

7  55  30.95 

0.712 

20  52  57.3 

2.24 

13  53.0 

22 

8 

1  16.62 

.246 

20  33  30.9 

0.98 

15  52.9 

22 

7  55  18.72 

*724 

20  53  51.4 

.27 

13  48.8 

23 

8 

110.48 

.266 

20  33  55.1 

1.04 

15  48.9 

23 

7  54  56.21 

.735 

20  54  46.1 

.29 

13  44.6 

24 

8 

1    8.88 

.284 

20  34  20.6 

.09 

15  44.8 

24 

7  54  38.44 

.746 

20  55  41.4 

.32 

13  40.4 

25 

8 

0  56.83 

.808 

20  34  47.4 

.14 

15  40.8 

25 

7  54  20.42 

.756 

20  56  37.3 

.34 

13  36.2 

26 

8 

0  49.34 

0.821 

20  85  15.4 

1.19 

15  36.7 

26 

7  54    2.15 

0.766 

20  57  83.7 

2.36 

13  31.9 

27 

8 

0  41.41 

.340 

20  35  44.7 

.25 

15  32.7 

27 

7  53  43.64 

.775 

20  58  30.7 

.38 

13  27.7 

28 

8 

0  33.04 

•3A8 

20  36  15.2 

.30 

15  28.6 

28 

7  53  24.92 

.784 

20  59  28.1 

.40 

13  23.5 

29 

8 

0  24.24 

.876 

20  36  46.9 

.85 

15  24.5 

29 

7  53    6.00 

.792 

21    0  25.9 

.41 

13  19.2 

30 

8 

0  15.00 

.394 

20  37  20.0 

•40 

15  20.4 

30 

7  52  46.89 

.800 

21    1  24.0 

.43 

13  15.0 

31 

8 

0    5.34 

0.411 

20  37  54.3 

1.45 

15  16.3 

31 

7  52  27.60 

0.808 

21    2  22.4 

2.44 

13  10.7 

32 

7  59  55.26 

-0.429 

+20  38  29.7 

+1.50 

15  12.2 

32 

7  52    8.23 

-0.918 

+21    3  21.1 

+2.46 

13    6.5 

Day 

oT  the  Month, 

lit 

11th. 

aist 

31st 

D»y 

of  the  Month, 

1st 

11th. 

81st 

31st 

Po 

bur  Semidiam 

eter 

it 
8.9 

u 
9.0 

* 

9.2 

M 

9.8 

Pol 

ar  Semidiame 

ter 

9.3 

9.5 

ft 
9. 

6 

/» 
9.7 

Ho 

rizontal  Faral 

lax 

1.0 

1.0 

1.1 

1.1 

Hoi 

-izontal  Paral 

ax 

1.1 

1.1 

1. 

1 

1.1 

31 
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Greenwich 
Mean  Moon. 

X. 

Y. 

z. 

Greenwich 
Mean  Noon. 

X. 

Y. 

Z. 

Jan.  0 

0 

+1722373 

—.8880277 

—.8853897 

Mar.  1 

d. 
60 

+.9369432 

—.2975802 

—.1291450 

1 

1 

.1894350 

.8850712 

.3841061 

2 

61 

.9427083 

.2825698 

.1226301 

2 

2 

.2065724 

.8818381 

.3827028 

3 

62 

.9481865 

.2674745 

.1160786 

3 

3 

.2236439 

.8783312 

.3811803 

4 

63 

.9533768 

.2522996 

.1094927 

4 

4 

.2406436 

.8745513 

.3795395 

5 

64 

.9582784 

.2370498 

.1028744 

5 

5 

H-.2575670 

—.8705001 

—.3777807 

6 

65 

+9628901 

—.2217298 

—.0962257 

6 

6 

.2744090 

.8661783 

.3759047 

7 

66 

.9672112 

.2063439 

.0895486 

7 

7 

.2911648 

.8615878 

.3739123 

8 

67 

.9712405 

.1908968 

.0828452 

8 

8 

.3078295 

.8567307 

.3718042 

9 

68 

.9749782 

.1753931 

.0761174 

9 

9 

.3243981 

.8516086 

.3695810 

10 

69 

.9784231 

.1598371 

.0693669 

10 

10 

4- .3408659 

—.8462227 

—.3672436 

11 

70 

+.9815748 

—.1442834 

—.0625957 

11 

11 

.3572282 

.8405748 

.3647927 

12 

71 

.9844324 

.1285862 

.0558056 

12 

12 

.3734801 

.8346667 

.3622291 

13 

72 

.9869951 

.1129000 

.0489987 

13 

13 

.3896168 

.8285002 

.3595535 

14 

73 

.9892627 

.0971791 

.0421768 

14 

14 

.4056338 

.8220767 

.3567665 

15 

74 

.9912343 

.0814287 

.0353417 

15 

15 

+.4215263 

—.8153983 

—.3538688 

16 

75 

+.9929094 

—.0656521 

—.0284953 

16 

16 

.4372896 

.8084666 

.3508612 

17 

76 

.9942871 

.0498543 

.0216395 

17 

17 

.4529182 

.8012833 

.3477445 

18 

76 

.9953672 

.0340404 

.0147765 

18 

18 

.4684075 

.7938506 

.3445195 

19 

78 

.9961492 

.0182148 

.0079085 

19 

19 

.4837529 

.7861705 

.3411872 

20 

79 

.9966329 

—.0023829 

—.0010376 

20 

20 

+.4989494 

—.7782450 

—.8377483 

21 

80 

+.9968179 

+.0134508 

+.0058343 

21 

21 

.5139917 

.7700771 

.3342040 

22 

81 

.9967042 

.0292821 

.0127052 

22 

22 

.5288750 

.7616690 

.3305552 

23 

82 

.9962916 

.0451057 

.0195730 

23 

23 

.5435947 

.7530227 

.3268033 

24 

83 

.9955805 

.0609165 

.0264354 

24 

24 

.5581458 

.7441416 

.3229490 

25 

84 

.9945716 

.0767094 

.0332900 

25 

25 

+.5725226 

—.7350288 

—.3189941 

26 

85 

+.9932652 

+.0924790 

+.0401345 

26 

26 

.5867210 

.7256871 

.3149396 

27 

86 

.9916616 

.1082204 

.0469667 

27 

27 

.6007362 

.7161196 

.3107871 

28 

87 

.9897617 

.1239295 

.0537848 

28 

28 

.6145642 

.7063295 

.3065379 

29 

88 

.9875668 

.1396010 

.0605867 

29 

29 

.6282008 

.6963207 

.3021936 

30 

89 

.9850780 

.1552299 

.0673698 

30 

30 

+.6416415 

—.6860963 

—.2977556 

31 

90 

+.9822965 

+.1708106 

+.0741319 

31 

31 

.6548821 

.6756597 

.2932258 

Apr.  1 

91 

.9792235 

.1863392 

.0808713 

Feb.  1 

32 

.6679186 

.6650151 

.2886057 

2 

92 

.9758610 

.2018113 

.0875860 

2 

33 

.6807473 

.6541662 

.2838969 

3 

93 

.9722116 

.2172231 

.0942743 

3 

34 

.6933649 

.6431157 

.2791009 

4 

94 

.9682759 

.2325695 

.1009341 

4 

35 

+.7057677 

—.6318683 

—.2742194 

5 

95 

+.9640554 

+.2478463 

+.1075635 

5 

36 

.7179524 

.6204272 

.2692540 

6 

96 

.9595520 

.2630492 

.1141608 

6 

87 

.7299156 

.6087966 

.2642065 

7 

97 

.9547670 

.2781742 

.1207242 

7 

38 

.7416539 

.5969799 

.2590784 

8 

98 

.9497019 

.2932169 

.1272519 

8 

39 

.7531645 

.5849797 

.2538712 

9 

99 

.9443605 

.3081738 

.1337422 

9 

40 

+.7644446 

—.5728014 

—.2485863 

10 

100 

+.9387430 

+.3230402 

+.1401934 

10 

41 

.7754907 

.5604471 

.2432252 

11 

101 

.9328511 

.3378130 

.1466038 

11 

42 

.7863000 

.5479211 

.2377896 

12 

102 

.9266865 

.3524873 

.1529718 

12 

43 

.7968689 

.5352273 

.2322812 

13 

103 

.9202511 

.3670597 

.1592957 

13 

44 

.8071949 

.5223688 

.2267016 

14 

104 

.9135466 

.3815265 

.1655739 

14 

45 

+.8172742 

—.5093496 

—.2210523 

15 

105 

+.9065752 

+.3958832 

+.17!  8044 

15 

46 

.8271046 

.4961733 

.2153347 

16 

106 

.8993383 

.4101252 

.1779854 

16 

47 

.8366824 

.4828439 

.2095506 

17 

107 

.8918377 

.4242491 

.1841152 

17 

48 

.8460046 

.4693657 

.2037016 

18 

108 

.8840759 

4382502 

.1901919 

18 

49 

.8550686 

.4557422 

.1977895 

19 

109 

.8760556 

.4521236 

.1962135 

19 

50 

+.8638712 

—.4419776 

—.1918161 

20 

no 

+.8677784 

+.4658662 

+.2021782 

20 

51 

.8724093 

.4280762 

.1857833 

21 

111 

.8592466 

.4794742 

.2080843 

21 

52 

.8806803 

.4140435 

.1796930 

22 

112 

.8504631 

.4929424 

.2139300 

22 

53 

.8886816 

.3998830 

.1735472 

23 

113 

.8414308 

.5062670 

.2197134 

23 

54 

.8964105 

.3855995 

.1673479 

24 

114 

.8321528 

.5194441 

.2254327 

24 

55 

+.9038648 

—.3711978 

—.1610972 

25 

115 

+.8226325 

+.5324694 

+.2310862 

25 

56 

.9110422 

.3566821 

.1547971 

26 

116 

.8128723 

.5453393 

.2366719 

26 

57 

.9179405 

.3420577 

.1484496 

27 

117 

.8028757 

.5580499 

.2421881 

27 

58 

.9245579 

.3273292 

.1420569 

28 

118 

.7926466 

.5705974 

.2476334 

28 

59 

.9308927 

.3125019 

.1356213 

29 

119 

.7821886 

.5829776 

.2530064 

+.9369432 

—.2975802 

—.1291450 

30 

120 

+.7715043 

+.5951883 

+.2583056 

SUN'S   COORDINATES,    1857.      243 


Greenwich 
Mean  Noon. 

X. 

Y. 

Z. 

Greenwich 
Mean  Noon. 

X. 

Y. 

Z. 

May  1 

d. 
121 

+.7605974 

+.6072265 

+.2635295 

July  1 

d. 
182 

—.1682517 

+.9198496 

+3991960 

2 

122 

.7494717 

.6190880 

.2686767 

2 

183 

.1849077 

.9171523 

3980249 

3 

123 

.7881317 

.6307700 

.2737458 

3 

184 

.2015105 

.9141977 

3967423 

4 

124 

.7265807 

.6422697 

.2787357 

4 

185 

.2180555 

.9109870 

3953487 

5 

125 

.7148218 

.6535842 

.2836453 

5 

186 

.2345385 

.9075213 

3938444 

6 

126 

+.7028592 

+.6647105 

+.2884732 

6 

187 

—.2509548 

+.9038013 

+3922300 

7 

127 

.6906963 

.6756455 

.2932182 

7 

188 

.2673012 

.8998280 

3905060 

8 

128 

.6783362 

.6863876 

.2978792 

8 

189 

.2835728 

.8956028 

3886726 

9 

129 

.6657824 

.6969330 

.3024552 

9 

190 

.2997653 

.8911268 

3867306 

10 

130 

.6530382 

.7072797 

.3069451 

10 

191 

3158747 

.8864009 

3846802 

11 

131 

+.6401067 

+.7174251 

+.3113477 

11 

192 

—3318966 

+.8814257 

+3825219 

12 

132 

.6269920 

.7273663 

.3156618 

12 

193 

3478266 

.8762031 

3802561 

IS 

133 

.6136978 

.7371004 

.3198862 

13 

194 

3636605 

.8707334 

3778832 

14 

134 

.6002279 

.7466249 

.3240198 

14 

195 

3793930 

.8650181 

3754035 

15 

185 

.5865846 

.7559375 

.3280616 

15 

196 

3950200 

.8590580 

3728177 

16 

136 

+.5727723 

+.7650347 

+.3320103 

16 

197 

—.4105376 

+.8528550 

+3701264 

17 

137 

.5587951 

.7739143 

.3358644 

17 

198 

.4259407 

.8464108 

3673302 

18 

138 

.5446570 

.7825726 

.3396227 

18 

199 

.4412243 

.8397263 

3644295 

19 

139 

.5303617 

.7910077 

.3432841 

19 

200 

.4563839 

.8328038 

3614254 

20 

140 

.5159138 

.7992177 

.3468475 

20 

201 

.4714139 

.8256448 

3583185 

21 

141 

+.5013170 

+.8071991 

+.3503119 

21 

202 

—.4863110 

+.8182520 

+3551099 

22 

142 

.4865760 

.8149497 

.3536761 

22 

203 

.5010707 

.8106263 

3518003 

23 

143 

.4716951 

.8224668 

.3569390 

23 

204 

.5156878 

.8027705 

3483905 

24 

144 

.4566795 

.8297491 

.3600996 

24 

205 

.5301579 

.7946874 

3448818 

25 

145 

.4415332 

.8367938 

.3631569 

25 

206 

.5444766 

.7863792 

3412755 

26 

146 

+.4262607 

+.8435992 

+.3661101 

26 

207 

—.5586398 

+.7778486 

+3375727 

27 

147 

.4108674 

.8501636 

.3689587 

27 

208 

.5726431 

.7690980 

3337745 

28 

148 

.3953582 

.8564849 

.3717017 

28 

209 

.5864835 

.7601300 

3298819 

29 

149 

.3797380 

.8625618 

3743384 

29 

210 

.6001561 

.7509476 

3258964 

30 

150 

.8640108 

.8683930 

3768684 

30 

211 

.6136574 

.7415541 

3218194 

31 

151 

+.3481822 

+.8739771 

+3792910 

31 

212 

—.6269845 

+.7319516 

+3176519 

Jtrae  1 

152 

.3322564 

.8793128 

3816058 

Aug.  1 

213 

.6401332 

.7221433 

3133952 

2 

153 

.3162380 

.8843993 

3838125 

2 

214 

.6531003 

.7121322 

3090505 

3 

154 

.3001323 

.8892356 

3859106 

3 

215 

.6658820 

.7019203 

3046189 

4 

155 

.2839426 

.8938207 

3879000 

4 

216 

.6784757 

.6915104 

3001016 

5 

156 

+.2676742 

+.8981541 

+3897800 

5 

217 

—.6908778 

+.6809059 

+.2954999 

6 

157 

.2513309 

.9022342 

3915502 

6 

218 

.7030849 

.6701092 

.2908149 

7 

158 

.2349168 

.9060602 

3932102 

7 

219 

.7150933 

.6591233 

.2860478 

8 

159 

.2184366 

.9096312 

3947598 

8 

220 

.7269003 

.6479502 

.2811998 

9 

160 

.2018953 

.9129468 

3961986 

9 

221 

.7385025 

.6365935 

.2762720 

10 

161 

+.1852960 

+.9160060 

+3975265 

10 

222 

—.7498964 

+.6250559 

+.2712656 

11 

162 

.1686434 

.9188074 

3987427 

11 

223 

.7610783 

.6133403 

.2661818 

12 

163 

.1519419 

.9213507 

3998469 

12 

224 

.7720451 

.6014489 

.2610218 

13 

164 

.1351969 

.9236346 

.4008387 

13 

225 

.7827931 

.5893854 

.2557869 

14 

165 

.1184124 

.9256584 

.4017177 

14 

226 

.7933187 

.5771526 

.2504784 

15 

166 

+.1015926 

+.9274212 

+.4024835 

15 

227 

—.8036189 

H-.5647541 

+.2450977 

16 

167 

.0847426 

.9289225 

.4031357 

16 

228 

.8136900 

.5521929 

.2396463 

17 

168 

.0678669 

.9301613 

.4036740 

17 

229 

.8235286 

.5394724 

.2341257 

18 

169 

.0509704 

.9311370 

.4040981 

18 

230 

.8331315 

.5265961 

.2285374 

19 

170 

.0340586 

.9318493 

.4044077 

19 

231 

.8424953 

.5135687 

.2228831 

20 

171 

+.0171359 

+.9322984 

+.4046027 

20 

232 

—.8516170 

+.5003934 

+.2171646 

21 

172 

+.0002079 

.9324827 

.4046830 

21 

233 

.8604938 

.4870742 

.2113837 

22 

173 

—.0167204 

.9324030 

.4046485 

22 

234 

.8691223 

.4736152 

.2055420 

23 

174 

.0336440 

.9320588 

.4044991 

23 

235 

.8775002 

4600207 

.1996415 

24 

175 

.0505582 

.9314508 

.4042350 

24 

236 

3856253 

.4462942 

.1936838 

25 

176 

—.0674567 

+.9305796 

+.4038565 

25 

237 

—.8934950 

+.4324405 

+.1876708 

26 

177 

.0843352 

.9294454 

.4033637 

26 

238 

.9011071 

.4184634 

.1816045 

27 

178 

.1011882 

.9280484 

.4027567 

27 

239 

.9084591 

.4043669 

.1754865 

28 

179 

.1180111 

.9263891 

.4020359 

28 

240 

.9155489 

3901554 

.1693190 

29 

180 

.1347993 

.9244692 

.4012020 

29 

241 

.9223747 

3758336 

.1631035 

30 

181 

.1515478 

.9222889 

4002552 

30 

242 

.9289352 

3614050 

.1568417 

31 

182 

—.1682517 

+.9198496 

+3991960 

31 

243 

—.9352285 

+.3468733 

+.1505354 

244      SUN'S  COORDINATES,    1857. 


Qreenwioh 
Mean  Noon. 

X. 

Y. 

Z. 

Greenwich 
Mean  Noon. 

X. 

Y. 

Z. 

Sept  1 

d. 
244 

—.9412529 

+.3822431 

+.1441866 

Nov.  1 

d. 
305 

—.7701788 

—.5781896 

—.2487313 

2 

245 

.9470069 

.3175186 

.1377970 

2 

306 

.7589446 

.5852565 

.2539895 

3 

246 

.9524887 

.3027035 

.1313681 

3 

307 

.7474805 

.5971968 

.2591708 

4 

247 

.9576966 

.2878019 

.1249016 

4 

308 

.7357896 

.6089570 

.2642741 

5 

248 

.9626298 

.2728166 

.1183990 

5 

309 

.7238767 

.6205331 

.2692978 

6 

249 

—.9672858 

-K2577523 

+.1118621 

6 

310 

—.7117433 

—.6319216 

—.2742402 

7 

250 

.9716633 

.2426131 

.1052926 

7 

311 

.6993934 

.6431188 

.27^0998 

8 

251 

.9757609 

.2274032 

.0986922 

8 

312 

.6868295 

.6541221 

.2838753 

9 

252 

.9795766 

.2121260 

.0920626 

9 

313 

.6740547 

.6649269 

.2885649 

10 

253 

.9831084 

.1967865 

.0854057 

10 

314 

.6610730 

.6755300 

.2931670 

11 

254 

—.9863558 

+.1813889 

+.0787233 

11 

315 

—.6478882 

—.6859276 

—.2976799 

12 

255 

.9893170 

.1659363 

.0720173 

12 

316 

.6345042 

.6961160 

.3021022 

13 

256 

.9919907 

.1504345 

.0652896 

13 

317 

.6209243 

.7060919 

.3064321 

14 

257 

.9943742 

.1348872 

.0585421 

14 

318 

.6071525 

.7158516 

.3106688 

15 

258 

.9964675 

.1192995 

.0517768 

15 

319 

.5931934 

.7253911 

.3148088 

16 

259 

—.9982691 

+.1036761 

+.0449956 

16 

320 

—.5790514 

—.7347077 

—.3188524 

17 

260 

0.9997781 

.0880210 

.0382009 

17 

321 

.5647305 

.7437977 

.8227974 

18 

261 

1.0009933 

.0723402 

.0313949 

18 

322 

.5502357 

.7526581 

.3266427 

19 

262 

.0019145 

.0566379 

.0245796 

•  19 

323 

.5355719 

.7612868 

.3303870 

20 

263 

.0025411 

.0409193 

.0177572 

20 

324 

.5207437 

.7696789 

.3340291 

21 

264 

—.0028720 

+.0251890 

+.0109298 

21 

325 

—.5057559 

—.7778339 

—.3375678 

22 

265 

.0029081 

+.0094522 

+.0040997 

22 

326 

.4906138 

.7857484 

.3410020 

23 

266 

.0026492 

—.0062865 

—.0027310 

23 

327 

.4753212 

.7934203 

.3443308 

24 

267 

.0020947 

.0220218 

.0095602 

24 

328 

.4598834 

.8008468 

.3475531 

25 

268 

.0012454 

.0377496 

.0163859 

25 

329 

.4443057 

.8080260 

.3506679 

26 

269 

—.0001018 

—.0584648 

—.0232060 

26 

330 

—.4285926 

—.8149555 

—.3536745 

27 

270 

0.9986628 

.0691626 

.0300184 

27 

331 

.4127492 

.8216342 

.3565721 

28 

271 

.9969309 

.0848390 

.0368213 

28 

332 

.3967795 

.8280595 

.3593598 

29 

272 

.9949063 

.1004892 

.0436125 

29 

333 

.3806888 

.8342297 

.8620371 

30 

273 

.9925891 

.1161083 

.0503904 

30 

334 

.3644820 

.8401434 

.3646032 

Oct  1 

274 

—.9899798 

—.1316921 

—.0571531 

Dec.  1 

335 

—.8481634 

—.8457990 

—.8670575 

2 

275 

.9870795 

.1472373 

.0638988 

2 

336 

.3317374 

.8511946 

.3693988 

3 

276 

.9838891 

.1627385 

.0706256 

3 

337 

.3152087 

.8563284 

.3716266 

4 

277 

.9804084 

.1781925 

.0773317 

4 

338 

.2985831 

.8611984 

.3737402 

$ 

278 

.9766393 

.1935938 

.0840151 

5 

339 

.2818644 

.8658029 

.3757388 

6 

279 

—.9725818 

—.2089384 

—.0906739 

6 

340 

—.2650579 

—.8701404 

—.3776217 

7 

280 

.9682362 

.2242218 

.0973064 

7 

341 

.2481681 

.8742097 

.3793882 

8 

281 

.9636033 

.2394407 

.1039108 

8 

842 

.2311998 

.8780090 

.3810376 

9 

282 

.9586851 

.2545893 

.1104851 

9 

343 

.2141588 

.8815363 

.3825691 

10 

283 

.9534813 

.2696630 

.1170272 

10 

344 

.1970493 

.8847906 

.3839821 

11 

284 

—.9479935 

—.2846583 

—.1235352 

11 

345 

—.1798772 

—.8877706 

—.3852759 

12 

285 

.9422213 

.2995706 

.1300071 

12 

346 

.1626476 

.8904745 

.3864499 

13 

286 

.9361674 

.3143938 

.1364408 

13 

347 

.1453660 

.8929010 

.3875034 

14 

287 

.9298330 

.3291245 

.1428343 

14 

348 

.1280384 

.8950495 

.3884359 

15 

288 

.9232193 

.3437576 

.1491855 

15 

349 

.1106701 

.8969185 

.3892472 

16 

289 

—.9163271 

—.8582876 

—.1554925 

16 

350 

—.0932670 

—.8985079 

—.3899369 

17 

290 

.9091592 

.3727107 

.1617520 

17 

351 

.0758348 

.8998166 

.8905047 

18 

291 

.9017173 

.3870218 

.1679632 

18 

352 

.0583795 

.9008436 

.3909503 

19 

292 

.8940037 

.4012158 

.1741238 

19 

353 

.0409065 

.9015897 

.3912736 

20 

293 

.8860204 

.4152886 

.1802317 

20 

354 

.0234212 

.9020543 

.3914745 

21 

294 

—.8777700 

—.4292357 

—.1862847 

21 

355 

—.0059304 

—.9022378 

— .3915582 

22 

295 

.8692545 

.  .4430520 

.1922808 

22 

356 

+.0115605 

.9021398 

3915100 

23 

296 

.8604776 

.4567340 

.1982185 

23 

357 

.0290469 

.9017610 

.3913448 

24 

297 

.8514414 

.4702771 

.2040957 

24 

358 

.0465225 

.9011013 

.3910577 

25 

298 

.8421492 

.4836767 

.2099105 

25 

359 

.0639821 

.9001615 

.3906492 

26 

299 

—.8326029 

—.4969296 

—.2156615 

26 

360 

+.0814199 

—.8989421 

—.3901194 

27 

300 

.8228068 

.5100308 

.2213466 

27 

361 

.0988311 

.8974435 

.3894686 

28 

301 

.8127642 

.5229773 

.2269644 

28 

362 

.1162108 

.8956667 

.3886978 

29 

302 

.8024767 

.5357650 

.2325133 

29 

363 

.1335533 

.8936125 

.3878055 

30 

303 

.7919482 

.5483901 

.2379916 

30 

364 

.1508542 

.8912814 

.3867939 

31 

304 

—.7811814 

—.5608497 

—.2433981 

31 

365 

+.1681082 

—.8886744 

—.3856628 

ASTRONOMICAL  EPHEMERIS 


FOB  THE 


MERIDIAN  OF  WASHINGTON. 
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SUtanal 

oh 

Appazent 
Obliquity. 

Equation  of  Equinoxes. 

Precession  of 
Equinoxes 

in 
Longitude. 

The  Son's 

Meen  Longitude 

of  Moon's 

Ascending 

Node. 

In  Longitude. 

InB.A. 

Aberration. 

Hor.  Parallax, 

1857. 

23°  %i 

0 

36.19 

-2.67 

-0.16 

0.00 

-20.80 

8.72 

10   51.4 

10 

36.30 

2.10 

0.13 

1.37 

20.79 

8.72 

10    19.7 

20 

36.46 

1.66 

0.10 

2.74 

20.77 

8.71 

9  48.0 

30 

36.64 

1.35 

0.08 

4.12 

20.75 

8.70 

9  16.3 

40 

36.84 

1.20 

0.07 

5.49 

20.72 

8.69 

8  44.6 

50 

37.02 

1.21 

0.07 

6.86 

20.67 

8.67 

8  12.9 

60 

37.16 

1.35 

0.08 

8.23 

20.62 

8.65 

7  41.3 

70 

37.24 

1.58 

0.10 

9.60 

20.57 

8.63 

7    9.6 

80 

37.26 

1.85 

0.11 

10.98 

20.51 

8.61 

6  37.9 

90 

37.22 

2.12 

0.12 

12.35 

20.45 

8.58 

6    6.2 

100 

37.11 

2.33 

0.14 

13.72 

20.40 

8.56 

5  34.5 

110 

36.96 

2.45 

0.14 

15.09 

20.34 

8.53 

5    2.8 

120 

36.79 

2.44 

0.14 

16.47 

20.29 

8.51 

4  31.1 

130 

36.61 

2.29 

0.13 

17.84 

20.24 

8.49 

3  59.5 

140 

36.41 

2.01 

0.12 

19.21 

20.19 

8.47 

3  27.8 

150 

36.26 

1.61 

0.10 

20.59 

20.16 

8.46 

2  56.1 

160 

36.16 

1.12 

0.07 

21.95 

20.13 

8.45 

2  24.4 

170 

36.11 

0.58 

-0.07 

23.33 

20.12 

8.44 

1  52.7 

180 

36.12 

-0.04 

0.00 

24.70 

20.11 

8.44 

1  21.0 

190 

'36.19 

+0.47 

+0.03 

26.07 

20.11 

8.44 

0  49.3 

200 

36.30 

0.90 

0.05 

27.44 

20.12 

8.44 

0  17.7 

210 

36.45 

1.22 

0.07 

28.81 

20.14 

8.45 

359  46.0 

220 

36.62 

1.41 

0.08 

30.19 

20.17 

8.46 

359  14.3 

230 

36.78 

1.46 

0.09 

31.56 

20.21 

8.48 

358  42.6 

240 

36.92 

1.39 

0.08 

32.93 

20.25 

8.50 

358  10.9 

250 

37.02 

1.21 

0.07 

34.31 

20.30 

8.52 

357  39.2 

260 

37.07 

0.95 

0.06 

35.68 

20.35 

8.54 

357    7.5 

270 

37.06 

0.67 

0.04 

37.05 

20.41 

8.57 

356  35.9 

280 

36.98 

0.42 

0.02 

38.42 

20.47 

8.59 

356    4.2 

290 

36.84 

0.24 

0.01 

39.79 

20.53 

8.61 

355  32.5 

300 

36.66 

0.17 

0.01 

41.16 

20.59 

8.64 

355    0.8 

310 

36.45 

0.24 

0.01 

42.54 

20.64 

8.66 

354  29.1 

320 

36.24 

0.48 

0.03 

43.91 

20.68 

8.68 

353  57.4 

330 

36.04 

0.86 

0.05 

45.28 

20.73 

8.70 

353  25.7 

340 

35.89 

1.38 

0.08 

46.65 

20.76 

8.71 

352  54.1 

350 

35.80 

1.97 

0.12 

48.02 

20.78 

8.71 

352  22.4 

360 

35.77 

2.60 

0.16 

49.40 

20.79 

8.72 

351  50.7 

370 

35.81 

+3.20 

+0.19 

50.77 

-20.79 

8.72 

351  19.0 

Mean 

Obliquity, 

1857.0, 

- 

23  27  21 n 

'4 

Precc 
Log. 

ssion  for  1( 
Precession 

357.5,      . 

50.2 
9.1 

(541 
L3739 

Daily  Motion. 

3.169 

in  a  Sidere 

sal  Day,  . 

•     •     • 

Log. 

Precession 

in  a  Solar 

Day,    . 

9.1 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FIXED  STARS. 

M. 

A. 

B. 

O. 

D. 

Date. 

A* 

B. 

C. 

D. 

Jan.  1 

—0.58511 

+1.30126 

—8.70586 

—0.92757 

Mar.  1 

—1.25038 

+0.80937 

+9.13539 

—0.97739 

2 

0.62044 

1.29956 

8.67099 

0.92806 

2 

1.25283 

0.78583 

9.14283 

0.97798 

3 

0.65298 

1.29772 

8.63317 

0.92858 

3 

1.25513 

0.76080 

9.15008 

0.97853 

4 

0.68312 

1.29574 

8.59207 

0.92913 

4 

1.25729 

0.73413 

9.15716 

0.97905 

5 

0.71116 

1.29361 

8.54691 

0.92971 

5 

1.25930 

0.70558 

9.16409 

0.97955 

6 

—0.73737 

+1.29134 

—8.49679 

—0.93033 

6 

—1.261 17 

+0.67491 

+9.17086 

—0.98002 

7 

0.76196 

1.28892 

8.44028 

0.93097 

7 

1.26290 

0.64177 

9.17746 

0.98046 

8 

0.78510 

1.28634 

8.37548 

0.93163 

8 

1.26449 

0.60578 

9.18392 

0.98087 

9 

0.80693 

1.28361 

8.29994 

0.93234 

9 

1.26595 

0.56640 

9.19026 

0.98126 

10 

0.82758 

1.28072 

8.20898 

0.93307 

10 

1.26727 

0.52299 

9.19649 

0.98161 

11 

—0.84717 

+1.27767 

—8.09412 

—0.93382 

11 

—1.26845 

+0.47461 

+9.20261 

—0.98198 

12 

0.86578 

1.27447 

7.93902 

0.93459 

12 

1.26949 

0.42006 

9.20861 

0.98222 

13 

0.88349 

1.27111 

7.69723 

0.93538 

13 

1.27041 

0.35753 

9.21451 

0.98249 

14 

0.90037 

1.26758 

—711394 

0.93620 

14 

1.27119 

0.28435 

9.22033 

0.98273 

15 

0.91649 

1.26388 

+7.37293 

0.93704 

15 

1.27183 

0.19618 

9.22606 

0.98294 

16 

—0.93189 

+1.26002 

+7.77815 

—0.93790 

16 

—1.27235 

+0.08534 

+9.23168 

—0.98312 

17 

0.94663 

1.25598 

7.98272 

0.93877 

17 

1.27273 

9.93600 

9.23721 

0.98327 

18 

0.96076 

1.25177 

8.12024 

0.93966 

18 

1.27298 

9.70655 

9.24266 

0.98338 

19 

0.97431 

1.24738 

8.22350 

0.94057 

19 

1.27311 

+9.16924 

9.24804 

0.98346 

20 

0.98731 

1.24280 

8.30664 

0.94149 

20 

1.27310 

—9.29962 

9.25334 

0.98352 

21 

—0.99980 

+1.23803 

+8.37566 

—0.94243 

91 

—1.27296 

—9.74293 

+9.25859 

—0.98354 

22 

1.01181 

1.23308 

8.43473 

0.94338 

22 

1.27269 

9.95751 

9.26380 

0.98354 

23 

1.02336 

1.22793 

8.48671 

0.94434 

23 

1.27229 

0.10031 

9.26893 

0.98350 

24 

1.03447 

1.22259 

8.53263 

0.94531 

24 

1.27176 

0.20744 

9.27400 

0.98344 

25 

1.04517 

1.21704 

8.57380 

0.94630 

25 

1.27111 

0.29317 

9.27903 

0.98335 

26 

—1.05547 

+1.21128 

+8.61098 

—0.94729 

26 

—1.27032 

—0.36456 

+9.28402 

—0.98324 

27 

1.06540 

1.20530 

8.64473 

0.94828 

27 

1.26940 

0.42571 

9.28896 

0.98309 

28 

1.07497 

1.19911 

8.67594 

0.94928 

28 

1.26835 

0.47918 

9.29387 

0.98290 

29 

1.08420 

1.19269 

8.70484 

0.95029 

29 

1.26717 

0.52663 

9.29874 

0.98268 

30 

1.09310 

1.18604 

8.73167 

0.95129 

30 

1.26585 

0.56924 

9.30358 

0.98244 

31 

—1.10169 

+1.17915 

+8.75664 

—0.95230 

31 

—1.28441 

—0.60792 

+9.30839 

—0.98217 

Feb.  1 

1.10997 

1.17201 

8.78006 

0.95332 

Apr.  1 

1.26283 

0.64328 

9.31317 

0.98188 

2 

1.11796 

1.16462 

8.80209 

0.95434 

2 

1.26112 

0.67585 

9.31792 

0.98156 

3 

1.12566 

1.15697 

8.82284 

0.95535 

3 

1.25927 

0.70599 

9.32263 

0.98121 

4 

1.13310 

1.14904 

8.84242 

0.95634 

4 

1.25729 

0.73405 

9.32732 

0.98083 

5 

—1.14028 

+1.14083 

+6.86094 

-^).95733 

5 

—1.25517 

—0.76028 

+9.33197 

—0.98043 

6 

1.14720 

1.13233 

8.67850 

0.95832 

6 

1.25292 

0.78486 

9.33660 

0.98001 

7 

1.15388 

1.12352 

8.89521 

0.95931 

7 

1.25053 

0.80799 

9.34122 

0.97956 

8 

1.16032 

1.11439 

8.91114 

0.96029 

8 

1.24800 

0.82983 

9.34585 

0.97908 

9 

1.16654 

1.10494 

8.92634 

0.96126 

9 

1.24532 

0.85049 

9.35048 

0.97858 

10 

—1.17253 

+1.09514 

+8.94086 

—0.96223 

10 

—1.24250 

—0.87007 

+9.35511 

—0.97806 

11 

1.17830 

1.08498 

8.95481 

0.96318 

11 

1.23954 

0.88867 

9.35970 

0.97751 

12 

1.18386 

1.07444 

8.96820 

0.96412 

12 

1.23644 

0.90637 

9.36427 

0.97694 

13 

1.18921 

1.06350 

8.98104 

0.96504 

13 

1.23318 

0.92326 

9.36884 

0.97635 

14 

1.19437 

1.05215 

8.99335 

0.96595 

14 

1.22977 

0.93939 

9.37340 

0.97575 

15 

—1.19933 

+1.04036 

+9.00519 

-0.96685 

15 

—1.22621 

—0.95481 

H-9.37794 

—0.97512 

16 

1.20410 

1.02810 

9.01662 

0.96774 

16 

1.22250 

0.96957 

9.38247 

0.97447 

17 

1.20868 

1.01535 

9.02764 

0.96860 

17 

1.21862 

0.983^2 

9.38698 

0.97380 

18 

1.21308 

1.00209 

9.03826 

0.96945 

18 

1.21459 

0.99729 

9.39152 

0.97312 

19 

1.21730 

0.98828 

9.04853 

0.97028 

19 

1.21040 

1.01032 

9.39608 

0.97242 

20 

—1.22135 

+0.97388 

+9.05846 

—0.97109 

20 

—1.20603 

—1.02285 

+9.40063 

—0.97170 

21 

1.22522 

0.95885 

9.06807 

0.97188 

21 

1.20150 

1.03490 

9.40516 

0.97097 

22 

1.22893 

0.94315 

9.07737 

0.97265 

22 

1.19680 

1.04649 

9.40966 

0.97023 

23 

1.23247 

0.92673 

9.08636 

0.97340 

23 

1.19193 

1.05765 

9.41417 

0.96947 

24 

1.23585 

0.90954 

9.0951 1 

0.97412 

24 

1.18687 

1.06840 

9.41867 

0.96869 

25 

—1.23906 

+0.89150 

+9.10362 

—0.97483 

25 

—1.18162 

—1.07877 

+9.42318 

—0.96790 

26 

1.24212 

0.87256 

9.11189 

0.97551 

26 

1.17819 

1.08877 

9.42770 

0.96710 

27 

1.24503 

0.85263 

9.11992 

0.97616 

27 

1.17057 

1.09842 

9.43220 

0.96630 

28 

1.24778 

0.83160 

9.12775 

0.97679 

28 

1.16475 

1.10773 

9.43669 

0.96549 

29 

1.25038 

0.80937 

9.13539 

0.97739 

29 

1.15873 

1.11671 

9.44119 

0.96467 

80 

—1.25283 

+0.78583 

+9.14283 

—0.97798 

30 

—1.15250 

—1.12539 

+9.44568 

—0.96384 

31 

—1.25513 

+0.76080 

+9.15008 

—0.97853 

31 

-1.14606 

—1.18377 

+9.45018 

—0.96300 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

LOGARITHMS  FOB  CORRECTING  THE  PLACES  OX 

'  THE  FIXED  STARS. 

Mi 

A. 

B. 

O. 

D. 

Date. 

A. 

B. 

O. 

D. 

May  1 

—1.14606 

—1.13377 

+9.45018 

—0.96300 

July  1 

+0.52154 

—1.30866 

+9.69798 

—0.93566 

2 

1.13940 

1.14187 

9.45467 

0.96216 

2 

0.55986 

1.30230 

9.70125 

0.93600 

S 

1.13252 

1.14969 

9.45915 

0.96131 

3 

0.59496 

1.30081 

9.70449 

0.93636 

4 

1.12540 

1.15724 

9.46362 

0.96046 

4 

0.62733 

1.29920 

9.70770 

0.93675 

5 

1.11804 

1.16454 

9.46810 

0.95960 

5 

0.65733 

1.29746 

9.71089 

0.93716 

6 

—1.11048 

—1.17160 

+9.47258 

—0.95874 

6 

+0.68528 

—1.29559 

+9.71404 

—0.93760 

7 

1.10256 

1.17842 

9.47705 

0.95789 

7 

0.71143 

1.29360 

9.71716 

0.93806 

8 

1.09443 

1.18501 

9.48150 

0.95704 

8 

0.73598 

1.29147 

9.72024 

0.93855 

9 

1.08602 

1.19137 

9.48594 

0.95619 

9 

0.75912 

1.28921 

9.72329 

0.93907 

10 

1.07732 

1.19752 

9.49038 

0.95534 

10 

0.78096 

1.28682 

9.72630 

0.93961 

11 

—1.06832 

—1.20846 

+9.49482 

—0.95449 

11 

+0.80165 

—1.28430 

+9.72928 

—0.94017 

12 

1.05901 

1.20920 

9.49926 

0.95365 

12 

0.82128 

1.28163 

9.73222 

0.94076 

13 

1.04937 

1.21474 

9.50369 

0.95282 

13 

0.83996 

1.27884 

9.73513 

0.94137 

14 

1.03940 

1.22008 

9  50810 

0.95199 

14 

0.85775 

1.27590 

9.73800 

0.94200 

15 

1.02906 

1.22524 

9.51251 

0.95116 

15 

0.87478 

1.27281 

9.74084 

0.94265 

16 

—1.01835 

—1.23021 

+9.51692 

—0.95034 

16 

+0.89096 

—1.26959 

+9.74364 

—0.94332 

17 

1.00725 

1.23501 

9.52131 

0.94953 

17 

0.90649 

1.26622 

9.74642 

0.94401 

18 

0.99574 

1.23963 

9.52569 

0.94874 

18 

0.92137 

1.26270 

9.74915 

0.94471 

19 

0.98379 

1.24407 

9.53006 

0.94797 

19 

0.93564 

1.25903 

9.75184 

0.94543 

20 

0.97138 

1.24835 

9.53442 

0.94720 

20 

0.94934 

1.25520 

9.75451 

0.94618 

21 

—0.95848 

—1.25247 

+9.53876 

—0.94645 

21 

+0.96252 

—125122 

+9.75714 

—0.94694 

22 

0.94507 

1.25642 

9.54309 

0.94571 

22 

0.97519 

1.24708 

9.75974 

0.94770 

23 

0.93111 

1.26022 

9.54739 

0.94499 

23 

0.98738 

1.24278 

9.76232 

0.94848 

24 

0.91656 

1.26386 

9.55168 

0.94428 

24 

0.99912 

1.23831 

9.76486 

0.94927 

25 

0.90138 

1.26785 

9.55595 

0.94358 

25 

1.01044 

1.23367 

9.76736 

0.95007 

26 

—0.88554 

—1.27070 

+9.56022 

—0.94290 

26 

+1.02136 

—1.22886 

+9.76982 

—0.95088 

27 

0.86898 

1.27389 

9.56448 

0.94225 

27 

1.03189 

1.22387 

9.77225 

0.95170 

28 

0.85164 

1.27693 

9.56872 

0.94162 

28 

1.04206 

1.21870 

9.77465 

0.95254 

29 

0.83347 

1.27984 

9.57294 

0.94101 

29 

1.05187 

1.21335 

9.77702 

0.95338 

30 

0.81437 

1.28260 

9.57714 

0.94041 

30 

1.06135 

1.20780 

9.77936 

0.95428 

31 

—0.79428 

—1.28523 

+9.58131 

—0.93983 

31 

+1.07051 

—1.20205 

+9.78167 

—0.95508 

Jane  1 

0.77310 

1.28771 

9.58546 

0.93928 

Aug.  1 

1.07937 

1.19611 

9.78395 

0.95594 

2 

0.75071 

1.29006 

9.58958 

0.93876 

2 

1.08794 

1.18997 

9.78620 

0.95680 

3 

0.72698 

1.29228 

9.59368 

0.93826 

3 

1.09622 

1.18361 

9.78842 

0.95766 

4 

0.70177 

1.29436 

9.59777 

0.93779 

4 

1.10422 

1.17702 

9.79061 

0.95852 

5 

—0.67487 

—1.29632 

+9.60184 

—0.93734 

5 

+1.11197 

—1.17021 

+9.79276 

—0.95938 

6 

0.64607 

1.29814 

9.60587 

0.93692 

6 

1.11947 

1.16317 

9.79488 

0.96025 

7 

0.61511 

1.29984 

9.60988 

0.93652 

7 

1.12672 

1.15589 

9.79697 

0.96112 

8 

0.58166 

1.30141 

9.61388 

0.93615 

8 

1.13373 

1.14835 

9.79904 

0.96199 

9 

0.54528 

1.30285 

9.61786 

0.93580 

9 

1.14052 

1.14055 

9.80108 

0.96285 

10 

—0.50544 

—1.30417 

+9.62182 

—0.93548 

10 

+1.14708 

—1.13249 

+9.80309 

—0.96371 

11 

0.46146 

1.30536 

9.62574 

0.93519 

11 

1.15343 

1.12414 

9.80507 

0.96456 

12 

0.41238 

1.30643 

9.62961 

0.93493 

12 

1.15957 

1.11550 

9.80702 

0.96540 

13 

0.35692 

1.30737 

9.63347 

0.93470 

13 

1.16550 

1.10656 

9.80895 

0.96624 

14 

0.29318 

1.30819 

9.63731 

0.93450 

14 

1.17124 

1.09731 

9.81084 

0.96707 

15 

—0.21829 

—1.30890 

+9.64112 

—0.93433 

15 

+1.17678 

—1.08772 

+9.81271 

—0.96789 

16 

0.12765 

1.30948 

9.64490 

0.93418 

16 

1.18214 

1.07778 

9.81455 

0.96871 

17 

0.01279 

1.30993 

9.64865 

0.93407 

17 

1.18731 

1.06748 

9.81637 

0.96951 

18 

9.85600 

1.31027 

9.65237 

0.93399 

18 

1.19230 

1.05680 

9.81817 

0.97030 

19 

9.60800 

1.31049 

9.65606 

0.93395 

19 

1.19712 

1.04572 

9.61995 

0.97108 

20 

—8.96925 

—1.31058 

+9.65973 

—0.93392 

20 

+1.20176 

—1.03422 

+9.82169 

—0.97185 

21 

-4-9.34079 

1.31056 

9.66336 

0.93393 

21 

1.20624 

1.02228 

9.82341 

0.97260 

22 

9.72543 

1.31042 

9.66697 

0.93397 

22 

1.21055 

1.00986 

9.82511 

0.97333 

23 

9.92609 

1.31015 

9.67055 

0.93404 

23 

1.21469 

0.99695 

9.82679 

0.97405 

24 

0.06269 

1.30976 

9.67409 

0.93413 

24 

1.21868 

0.98351 

9.82844 

0.97476 

25 

H-0.16685 

—1.30926 

+9.67760 

—0.93426 

25 

+1.22251 

—0.96951 

+9.83008 

—0.97545 

26 

0.24988 

1.30864 

9.68107 

0.93442 

26 

1.22618 

0.95491 

9.83169 

0.97612 

27 

0.31977 

1.30788 

9.68452 

0.93461 

27 

1.29370 

0.93966 

9.83329 

0.97676 

28 

0.37987 

1.30701 

9.68794 

0.93483 

26 

1.23308 

0.92373 

9.83467 

0.97739 

29 

0.43251 

1.30602 

9.69133 

0.93508 

29 

1.23631 

0.90706 

9.83643 

0.97801 

30 

+0.47937 

—1.30490 

+9.69468 

—0.98536 

30 

+1.23939 

—0.88959 

+9.83796 

—0.97860 

31 

+0.52154 

—1.30366 

+9.69798 

—0.93566 

31 

+1.24232 

—0.87124 

+9.83948 

—0.97917 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FIXED  STARS. 

Date. 

A. 

B. 

O. 

D. 

Date. 

A. 

B. 

O. 

D. 

Sept  1 

+1.24511 

—0.85195 

+9.84098 

—0.97972 

Nov.  1 

+1.15886 

+1.11652 

+9.92329 

—0.96348 

2 

1.24777 

0.83162 

9.84247 

0.98025 

2 

1.15243 

1.12549 

9.92480 

0.96254 

3 

1.25029 

0.81015 

9.84394 

0.98075 

3 

1.14576 

1.13415 

9.92631 

0.96160 

4 

1.25267 

0.78743 

9.84539 

0.98  n*3 

4 

1.13885 

1.14252 

9.92784 

0.96065 

5 

1.25491 

0.76330 

9.84683 

0.98169 

5 

1.13168 

1.15060 

9.92939 

0.95969 

6 

+1.25702 

—0.73760 

+9.84825 

—0.98212 

6 

+1.12425 

+1.15841 

+9.93094 

—0.95872 

7 

1.25900 

0.71014 

9.84966 

0.98252 

7 

1.11656 

1.16595 

9.93250 

0.95775 

8 

1.26084 

0.68068 

9.85105 

0.98290 

8 

1.10859 

1.17323 

9.93407 

0.95678 

9 

1.26255 

0.64891 

9.85243 

0.98326 

9 

1.10033 

1.18027 

9.93565 

0.95581 

10 

1.26413 

0.61449 

9.85380 

0.98359 

10 

1.09177 

1.18707 

9.93725 

0.95484 

11 

+1.26559 

—0.57692 

+9.85517 

-0.98389 

11 

+1.08289 

+1.19364 

+9.93886 

—0.95387 

12 

1.26691 

0  53564 

9.85652 

0.98417 

12 

1.07368 

1.19998 

9.94047 

0.95291 

13 

1.26810 

0.48984 

9.85787 

0.98442 

13 

1.06413 

1.20610 

9.94210 

0.95195 

14 

1.26917 

0.43849 

985920 

0.98464 

14 

1.05423 

1.21200 

9.94373 

0.95099 

15 

1.27011 

0.38003 

9.86052 

0.98483 

15 

1.04396 

1.21769 

9.94538 

0.95004 

16 

+1.27092 

—0.31228 

+9.86184 

—0.98500 

16 

+1.03329 

+1.22318 

+9.94703 

—0.94909 

17 

1.27160 

0.23177 

9.86314 

0.98513 

17 

1.02221 

1.22847 

9.94869 

0.94815 

18 

1.27216 

0.13263 

9.86444 

0.98523 

18 

1.01069 

1.23356 

9.95036 

0.94722 

19 

1.27259 

0.00370 

9.86574 

0.98531 

19 

0.99871 

1.23846 

9.95203 

0.94630 

20 

1.27289 

9.81921 

9.86703 

0.98536 

20 

0.98626 

1.24817 

9.95371 

0.94540 

21 

+1.27307 

—9.48299 

+9.86832 

—0.98538 

21 

+0.97330 

+1.24771 

+9.95540 

—0.94451 

22 

1.27312 

+8.59876 

9.86960 

0.98537 

22 

0.95979 

1.25207 

9.95710 

0.94364 

23 

1.27304 

9.59161 

9.87087 

0.98535 

23 

0.94570 

1.25625 

9.95881 

0.94278 

24 

1.27283 

9.86896 

9.87214 

0.98528 

24 

0.93099 

1.26025 

9.96052 

0.94194 

25 

1.27250 

0.03719 

9.87341 

0.98518 

25 

0.91563 

1.26408 

9.96224 

0.94110 

26 

+1.27204 

+0.15811 

+9.87468 

—0.98505 

26 

+0.89957 

+1.26775 

+9.96396 

—0.94028 

27 

1.27145 

0.25255 

9.87595 

0.98489 

27 

0.88274 

1.27125 

9.96569 

0.93949 

28 

1.27073 

0.32996 

9.87722 

0.98470 

28 

0.86509 

1.27459 

9.96742 

0.93872 

29 

1.26988 

0.39559 

9.87848 

0.98449 

29 

0.84653 

1.27778 

9.96915 

0.93798 

SO 

1.26890 

0.45250 

9.87974 

0.98425 

30 

0.82700 

1.28081 

9.97089 

0.93726 

31 

+1.26779 

+0.50272 

+9.88101 

—0.98398 

81 

+0.80640 

+1.28368 

+9.97264 

—0.93656 

Oct.    1 

1.26779 

0.50272 

9.88101 

0.98398 

Dec  1 

0.80640 

1.28368 

9.97264 

0.93656 

2 

1.26655 

0.54764 

9.88228 

0.98369 

2 

0.78462 

1.28640 

9.97439 

0.93589 

3 

1.26518 

0.58825 

9.88355 

0.98336 

3 

0.76154 

1.28896 

9.97614 

0.93524 

4 

1.26367 

0.62529 

9.88483 

0.98300 

4 

0.73702 

1.29137 

9.97789 

0.93462 

5 

+1.26202 

+0.65932 

+9.88611 

—0.98261 

5 

+0.71088 

+1.29364 

+9.97964 

—0.93402 

6 

1.26024 

0.69077 

9.88739 

0.98220 

6 

0.68290 

1.29576 

9.98139 

0.93345 

7 

1.25832 

0.71991 

9.88867 

0.98176 

7 

0.65285 

1.29774 

9.98314 

0.93291 

8 

1.25626 

0.74727 

9.88996 

0.98130 

8 

0.62039 

1.29957 

9.98488 

0.93241 

9 

1.25406 

0.77283 

9.89125 

0.98081 

9 

0.58516 

1.30125 

9.98663 

0.93193 

10 

+1.25171 

+0.79686 

+9.89256 

—0.98029 

10 

+0.54665 

+1.30280 

+9.98838 

—0.93149 

11 

1.24922 

0.81952 

9.89387 

0.97975 

11 

0.50423 

1.30420 

9.99013 

0.93108 

12 

1.24658 

0.84095 

9.89519 

0.97918 

12 

0.45704 

1.80546 

9.99188 

0.93069 

13 

1.24380 

0.86126 

9.89651 

0.97859 

13 

0.40393 

1.30659 

9.99363 

0.93034 

14 

1.24087 

0.88055 

9.89784 

0.97797 

14 

0.34325 

1.30757 

9.99537 

0.93003 

15 

+1.23778 

+0.89890 

+9.89918 

-0.97733 

15 

+0.27247 

+1.30841 

-t-9.99711 

-0.92975 

16 

1.23454 

0.91640 

9.90052 

0.97666 

16 

0.18773 

1.30912 

9.99885 

0.92951 

17 

1.231 14 

0.93310 

9.90186 

0.97597 

17 

0.08212 

1.30969 

0.00058 

0.92930 

18 

1.22757 

0.94906 

9.90321 

0.97527 

18 

9.94212 

1.31012 

0.00230 

0.92912 

19 

1.22384 

0.96434 

9.90457 

0.97454 

19 

9.73395 

1.31041 

0.00402 

0.92898 

20 

+1.21995 

+0.97899 

+9.90595 

—0.97379 

20 

+9.31903 

+1.31056 

+0.00574 

—0.92887 

21 

1.21589 

0.99304 

9.90785 

0.97302 

21 

—9.09715 

1.31058 

0.00745 

0.92878 

22 

1.21165 

1.00652 

9.90875 

0.97223 

22 

9.66142 

1.31046 

0.00915 

0.92875 

23 

1.20724 

1.01947 

9.91015 

0.97142 

23 

9.89870 

1.31020 

0.01084 

0.92875 

24 

1.20265 

1.03193 

9.91157 

0.97059 

24 

0.05119 

1.30980 

0.01253 

0.92878 

25 

+1.19787 

+1.04392 

+9.91300 

—0.96975 

25 

—0.16370 

+1.30927 

+0.01421 

—0.92886 

26 

1.19290 

1.05547 

9.91444 

0.96890 

26 

0.25290 

1.30860 

0.01588 

0.92896 

27 

1.18775 

1.06658 

9.91588 

0.96803 

27 

0.32672 

1.80779 

0.01753 

0.92911 

28 

1.18239 

1.07729 

9.91734 

0.96714 

28 

0.38968 

1.30684 

001919 

0.92929 

29 

1.17683 

1.08764 

9.91881 

0.96624 

29 

0.44455 

1.30575 

0.02084 

0.92949 

30 

+1.17106 

+1.09761 

+9.92029 

—0.96533 

30 

—0.49312 

+1.30452 

+0.02247 

—0.92973 

31 

+1.16507 

+1.10723 

+9.92179 

—0.96441 

31 

—0.53670 

+1.30315 

+0.02409 

-0.98001 

32 
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FOR  WASHINGTON 

MEAN  MIDNIGHT 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 

1857. 

/ 

Log.^T. 

a. 

Log.  k. 

H. 

Log.  i. 

T. 

January 

1 

—  234 

0.9307 

o      | 
263     8 

1.3091 

°   J 
349     7 

—0.2226 

0.000 

6 

1.45 

0.9315 

265  46 

1.8077 

344  24 

0.3748 

0.014 

11 

—  0.57 

0.9340 

268  20 

1.3056 

339  38 

0.4846 

0.027 

16 

4-  0.28 

0.9379 

270  48 

1.3032 

334  50 

0.5694 

0.041 

21 

1.09 

0.9431 

273     7 

1.3006 

329  59 

0.6373 

0.055 

26 

+  1.88 

0.9491 

275  17 

1.2976 

325    4 

—0.6929 

0.068 

31 

2.63 

0.9558 

277  17 

1.2944 

320    5 

0.7392 

0.062 

February  5 

3.35 

0.9628 

279     7 

1.2910 

315     2 

0.7777 

0.096 

10 

4.02 

0.9700 

280  48 

1.2877 

309  55 

0.8100 

0.110 

15 

4.66 

0.9770 

282  21 

1.2846 

304  45 

0.8368 

0.123 

SO 

+  5.27 

0.9838 

283  47 

1.2816 

299  80 

—0.8588 

0.137 

25 

5.85 

0.9901 

285     6 

1.2789 

294  11 

0.8765 

0.151 

TMfftrflh 

2 

6.40 

0.9959 

286  21 

1.2767 

288  50 

0.8903 

0.164 

7 

6.93 

1.0011 

287  31 

1.2750 

283  27 

0.9004 

0.178 

12 

7.45 

1.0057 

288  40 

1.2738 

278    3 

0.9070 

0.192 

17 

+  7.96 

t.0097 

289  48 

1.2732 

272  88 

—0.9102. 

0.205 

22 

8.46 

1.0132 

290  56 

1.2732 

267  14 

0.9102 

0.219 

27 

8.96 

1.0162 

292     5 

1.2738 

261  50 

0.9069 

0.233     I 

April 

1 

9.48 

1.0187 

293  16 

1.2750 

256  30 

0.9002 

0.246     . 

6 

10.00 

1.0210 

294  30 

1.2767 

251  13 

0.8904 

0.260 

11 

+10.55 

1.0231 

295  48 

1.2789 

245  59 

—0.8770 

0.274 

16 

11.12 

1.0252 

297  10 

1.2814 

240  49 

0.8600 

0.287 

21 

11.71 

1.0275 

298  36 

1.2843 

235  44 

0.8390 

0301 

26 

12.34 

1.0299 

300    5 

1.2873 

230  44 

0.8137 

0315 

May 

1 

12.99. 

1.0328 

301  37 

1.2905 

225  49 

0.7835 

0329 

6 

+13.68 

1.0361 

303  12 

1.2936 

220  59 

—0.7479 

0.342 

11 

14.40 

1.0402 

304  50 

1.2968 

216  13 

0.7058 

0356 

16 

15.15 

1.0451 

306  29 

1.2997 

211  33 

0.6558 

0.370 

21 

15.93 

1.0506 

308     7 

1.3024 

206  56 

0.5959 

0383 

26 

16.74 

1.0568 

309  43 

1.3047 

202  23 

0.5230 

0397 

31 

+17.57 

1.0640 

311  18 

1.3067 

197  54 

—0.4317 

0.411 

Jane 

5 

18.42 

1.0719 

312  48 

1.3083 

193  27 

0.3123 

0.424 

10 

19.29 

1.0804 

314  15 

1.3095 

189     2 

0.1429 

0.438 

15 

20.17 

1.0894 

315  36 

1.3103 

184  38 

9.8558 

0.452 

20 

21.05 

1.0989 

316  51 

1.3105 

180  16 

—8.6067 

0.465 

25 

+21.93 

1.1087 

318    0 

1.3104 

175  53 

+9.8038 

0.479 

30 

22.81 

1.1188 

319     3 

1.3097 

171  30 

0.1168 

0.493 

July 

5 

23.68 

1.1289 

319  59 

1.3085 

167     6 

0.2948 

0.407 

10 

24.54 

1.1392 

320  50 

1.3069 

162  40 

0.4184 

0.520 

15 

25.37 

1.1491 

321  34 

1.3049 

158  12 

0.5122 

0.534 

20 

+26.18 

1.1589 

322  13 

1.3026 

153  41 

+0.5868 

0.548 

25 

26.97 

1.1684 

322  47 

1.3001 

149     7 

0.6479 

0.561 

30 

27.72 

1.1775 

323  16 

1.2972 

144  29 

0.6988 

0.575 

August 

4 

28.45 

1.1864 

323  43 

1.2942 

139  47 

0.7417 

0.589 

9 

29.15 

1.1948 

324     7 

1.2910 

135     0 

0.7780 

0.602 

14 

+29.81 

1.2026 

324  27 

1.2879 

130     9 

+0.8087 

0.616 

19 

30.44 

1.2100 

324  46 

1.2849 

125  13 

0.8346 

0.630 

24 

31.04 

1.2169 

825     4 

1.2820 

120  12 

0.8562 

0.643 

29 

31.62 

1.2234 

325  22 

1.2794 

115     6 

0.8738 

0.657 

Septembers 

32.17 

1.2295 

325  40 

1.2772 

109  57 

0.8878 

0.671 

8 

+32.71 

1.2350 

325  58 

1.2754 

104  44 

+0.8983 

0.684 

13 

33.22 

1.2401 

326  17 

1.2741 

99  28 

0.9056 

0.698 

18 

33.72 

1.2449 

326  38 

1.2733 

94     9 

0.9096 

0.712 

23 

34.23 

1.2494 

327     1 

1.2781 

88  48 

0.9105 

0.726 

28 

34.73 

1.2537 

327  26 

1.2736 

83  28 

0.9082 

0.739 

October 

8 

+35.24 

1.2579 

327  54 

1.2746 

78    7 

+0.9026 

0.753 

8 

35.76 

1.2620 

328  24 

1.2761 

72  47 

0.8937 

0.767 

13 

36.31 

1.2659 

328  56 

1.2782 

67  29 

0.8813 

0.780 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 

1857. 

/ 

i-og .g. 

1.2700 
1.2742 
1.2786 
1.2834 
1.2883 

G. 

Log.  k. 

H. 

Log.  %. 

T. 

October    18 
23 
28 

November  2 
7 

+36U.88 
87.47 
88.09 
38.75 
39.44 

o      | 

329  31 

330  8 

330  47 

331  28 

332  9 

1.2807 
1.2836 
1.2866 
1.2899 
1.2931 

O      1 

62  14 
57     1 
51  52 
46  47 
41  45 

+0.8650 
0.8447 
0.8199 
0.7899 
0.7540 

0.794 
0.808 
0.821 
0.835 
0.849 

12 
17 
22 
27 
December  2 

+40.18 
40.94 
41.74 
42.58 
43.44 

1.2934 
1.2991 
1.3049 
1.3111 
1.3176 

332  50 

333  32 

334  12 

334  51 

335  28 

1.2964 
1.2994 
1.3022 
1.3048 
1.3069 

36  47 
31  53 
27     2 
22  14 
17  29 

+0.7111 
0.6597 
0.5973 
0.5202 
0.4221 

0.862 
0.876 
0.890 
0.903 
0.917 

7 

12 
17 
22 
27 

+44.32 
45.22 
46.14 
47.06 
47.98 

1.3244 
1.3314 
1-3386 
1.3459 
1.3580 

336    3 

336  35 

337  4 
337  30 
337  52 

1.3086 
1.3099 
1.3104 
1.3106 
1.3101 

12  46 

8     4 

3  23 

358  43 

854     2 

+0.2903 

0.0945 

+9.7196 

—9.2939 

9.9642 

0.931 
0.945 
0.958 
0.972 
0.986 

32 

+48.89 

1.3601 

338  10 

1.3092 

849  21 

—0.2138 

0.999 

BESSEL'S  FORMULA  OF 

REDUCTION  FOR  THE  FIXED  STABS, 

WITH  DR.   PETERS'S  COEFFICIENTS, 

AND   THE   NOTATION   OF   THE   CATALOGUE   OF   STABS 

OF  THE 

BRITISH  ASSOCIATION. 

A  mm  —  2CU451  COS  «  COS  ©L 

B  =  —  20".4451  sin  ©. 

C  =  t  —  C.S4238  sin  ft  +  0".004l0  sin  2  ft  —  C.02519  sin  2  ©. 

+  C.00294  sin  (Q  +  82°  34')  —  0".00405  sin  2  <C  +  0".00l35  sin 

<c-r'). 

D  =  —  9".2236  cos  ft  +  0".0896  cos  2  ft  —  C.5507  cos  2  ©  —  C.0092  cos  (Q  +  280° 
—  0.0885  cos  2  C- 

220- 

E  =  —  0".0481  sin  ft  +  0".0014  sin  2  ft  —  0".0034  sin  2  Q. 

a  =  cos  a  sec  9. 

b  =  sin  a  sec  a. 

c  =  46".0780  +  20".0560  sin  a  tan  (J. 

d  =  cos  a  tan  a. 

- 

a'  =  tan  a>  cos  a  —  sin  a  sin  9. 

bf  =  cos  a  sin  J. 
c'  =  20".0560  cos  a. 

cf  =  —  sin  a. 

ft  =  tbe  annual  proper  motion  in  right  ascension. 
ft9  =  the  annual  proper  motion  in  declination. 

t  =  tbe  time  from  the  beginning  of  the  year  in  fractional  parts  of  the  year. 
O  =  the  son's  longitude. 
<C  =  the  moon's  longitude, 
ft  =  the  longitude  of  the  moon's  ascending  node. 

a  =  the  obliquity  of  the  ecliptic.                                                                    4 
a  —  the  star's  mean  right  ascension  for  the  beginning  of  the  year. 
9  =  the  star's  mean  declination  for  the  beginning  of  the  year. 
of  =  the  star's  apparent  right  ascension  at  the  time  r. 
f  =  the  star's  apparent  declination  at  the  time  t. 

a'  —  a  =  A  a  +  B  6  +  C  c  +  D  d  +  E  +  i>. 
a'  — a  «  Aa'+B&'+Cc'  +  Dd'  +  iy. 

The  following  formula  may  also  be  used  by  putting 

/S=46".0780C. 
g  cos  6  =  20".0560  C. 
g%m  G  =  D. 

i  =»  A  tan  «. 
A  cos  H  =  B. 
h  sin  H  —  A. 

af  —  a  =»/+  *>  +^  sin  (G  +  a] 
y  —  9  =  t  cos  J  +  ?>'  +  £  cos  (G 

tan  a  +  A  sin  (H  +  a)  sec  a. 
+  a)  +  k  cos  (H  +  a)  sin  9. 
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MEAN  PLACES    OF   100   PRINCIPAL   FIXED 

STARS,  FOR 

JANUARY  1,  1S57. 

Star*  Num. 

Magnttnrtn. 

Right  Amadou. 

An.  V«rktfon. 

Declination. 

i 

An.  Variation.  | 

a  Andromeda 

2 

h.     m.     •. 

0     1     0.14 

+  3.086 

O         1         Iff 

+28  18     3.1 

+  19.90 

y  Pboasi  (Algenib)    . 

3.2 

0     5  52.54 

3.084 

+  14  23  18.1 

20.04 

0  Hydri 

3 

0  18  10.20 

3.290 

—78     3  37.7 

20.24 

a  CASSIOPEJE 

var. 

0  32  25.00 

3.359 

+55  45     8.9 

19.83 

0  Ceti    . 

2 

0  36  24.50 

3.016 

— i8  46  20.4 

19.82 

a  Urs.  Min.  (Polaris) 

2 

1     7     6.88 

+18.460 

+88  32  49.8 

+19.20 

6l  Ceti    . 

3 

1  16  52.60 

3.000 

—  8  55  21.2 

18.74 

a  Eridani  (.AcAernar) 

1 

1  32  22.96 

2.238 

—57  57  51.1 

18.45 

a  Arietis 

2 

1  59     7.18 

3.365 

+22  47     3.1 

17.29 

yCeti 

3.4 

2  35  53.63 

3.102 

+  2  37  50.5 

15.40 

a  Ceti   . 

2.3 

2  54  48.42 

+  3.129 

h  3  31  33.6 

+14.40 

a  Persei    . 

2 

3  14    8.00 

4.243 

--49  20  53.5 

13.25 

^  Tauri . 

3 

3  38  59.40 

3.553 

-23  39  34.2 

11.54 

yl  Eridani  . 

3 

3  51  21.48 

2.796 

—13  55    6.1 

10.58 

a  Tauri  (Aldebaran) 

1 

4  27  43.12 

3.436 

+16  13    5.1 

7.68 

a  Auriga  (Capella)   . 

1 

5    6    7.88 

+  4.420 

+45  50  49.9 

+  4.25 

0  Orionis  (Rigel) . 

1 

5    7  39.98 

2.880 

—  8  22  13.2 

4.54 

0  Tauri    . 

2 

5  17  15.32 

3.791 

+28  28  55.4 

3.52  | 

d  Orionis 

2 

5  24  42.15 

3.066 

—  0  24  31.6 

3.05 

a  Leporis  .         .         . 

3 

5  26  25.47 

2.648 

—17  55  40.1 

2.94 

c  Orionis 

2 

5  28  57.49 

+  3.044 

—  1  17  48.9 

+  2.71 

a  ColumbsB 

2 

5  34  28.39 

2.177 

—34    9     9.5 

2.23 

a  Orionis 

var. 

5  47  25.85 

3.249 

+  7  22  35.1 

+  1.11 

p  Geminorum     . 

3 

6  14  18.54 

3.636 

+22  34  57.2 

—  1.39 

a  Argus  (Canopus) 

1 

6  20  46.79 

1.330 

—52  37    8.3 

1.81 

51  (Hev.)  Cephei 

5 

6  32     6.55 

+30.496 

+87  15    2  3 

—  2.88 

a  Canis  Maj.  (Sirius) 

1 

6  38  50.69 

2.646 

—16  31  23.6 

4.61 

€  Canis  Majoris . 

2.1 

6  53     0.38 

2.360 

—28  46  49.9 

4.60 

d  Geminorum 

3.4 

7  11  34  81 

3.597 

+22  14  29.5 

6.17 

a2  Geminor.  (Castor) 

2.1 

7  25  28.22 

3.847 

+32  11  51.5 

7.39 

a  Can.  Min. (Procyon) 

1 

7  31  48.81 

+  3.145 

+  5  35  18.3 
+28  22    3.3x 

—  8.55 

0  Geminor.  (Pollux) 

1.2 

7  36  33  59 

3.681 

8.25 

15  Argus 

3 

8     1  27.27 

2.558 

—23  53  40.8 

10.06 

c  Hydrse    . 

3.4 

8  39  12.06 

3.189 

+  6  56  26.6 

12.86 

t  UrseB  Majoris 

3 

8  49  23.78 

4.143 

+48  35  59.1 

13.78 

i  Argus     . 

2 

9  13  15.72 

+  1.602 

—58  40  33.1 

—14.89 

a  Htdrjb 

2 

9  20  33.56 

2.951 

—  8    2  27.2 

15.36 

6  Ursae  Majoris  . 

3 

9  23  16.06 

4.059 

+52  19  34.0 

16.11 

c  Leonis 

3 

9  37  43.65 

3.424 

+24  25  50.0 

16.34 

a  Leonis  (Reguhu)   . 

1.2 

10    0  45.13 

3.205 

+12  39  52.0 

17.40 

if  Argus 

2 

10  39  31.35 

+  2.305 

—58  55  69.0 

—18.73 

a  UnsM  Majoris 

2 

10  54  52.11 

3.778 

+62  31   18.8 

19.34 

d  Leonis 

2.3 

11     6  29.88 

3.208 

+21   18  23.4 

19.65 

d  Hydrce  et  Crateris   . 

3.4 

11  12  11.58 

+  2.997 

—14    0  192 

—19.45 
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MEAN  PLACES   OF   100   PRINCIPAL  FIXED 

STARS,  FOR 

JANUARY  1,  1857. 

• 

Start  Num. 

Mignttmln. 

Right  AmuUm. 

AnVatfetton. 

PfifUntttfln 

An.  YarUaon. 

ft  Lbonis  . 

2 

h.      m.     i. 

11  41  45.73 

+  3.066 

+15°  22'  17.0 
4-54  29  23.1 

—20.09 

y  Ursje  Majoris    . 

2.3 

11  46  17.39 

3.195 

20.04 

0  ChnmsBleontis 

5 

12  10    2.68 

3.316 

—78  31     5.4 

20.05 

a1  Crucis 

1 

12  18  40.32 

3.257 

—62  18  19.9 

19.94 

0  Conri      . 

2.3 

12  26  52.82 

3.132 

—22  36  19.5 

19.99 

12  Canum  Yenaticorum 

3 

12  49  19.87 

+  2.822 

+39    5  29.5 

—19.56 

a  VlRGINIS  (Spied) 

1 

13  17  39.81 

3.152 

—10  24  49.3 

18.97 

ri  Ursje  Majoris 

2 

13  41  54.07 

2.371 

+50     1  41.7 
4-19    6  58.4 

18.14 

q  Bootis 

3 

13  47  52.55 

2.862 

18.23 

0  Centauri 

1 

13  53  46.23 

4.151 

—59  40  49.7 

17.72 

a  Bootis  (Arcturus) 

1 

14    9    8.36 

+  2.734 

+19  55  43.6 

—18.94 

a2  Centauri 

1 

14  29  55.92 

4.024 

—60  14  23.5 

15.09 

c  Bootis     .  . 

2.3 

14  38  44.46 

2.622 

+27  40  44.9 

15.44 

a2  Librje    . 

3 

14  42  58.41 

+  3.304 

—15  26  41.7 

15.27 

0  Ursje  Minoris   . 

2 

14  51  10.12 

—  0.262 

+74  44  23.0 

14.78 

0  Libra     .        . 

2 

15    9  18.95 

+  3.220 

—  8  51     8.3 

—13.60 

a  Coronje  Borsalis 

2 

15  28  38.02 

2.539 

+27  11  54.3 

12.38 

a  SbRPBNTIS 

2.3 

15  37  13.56 

+  2.950 

4-  6  52  42.7 

11.65 

C  Ureee  Minoris 

4.5 

15  49  15.51 

—  2.315 

4-78  13  56.3 

10.82 

01  Scorpii    . 

2 

15  57    7.62 

+  3.479 

—19  24  37.3 

10.28 

&  Ophiuchi 

3 

16    6  51.24 

-f-  3.138 

—  3  19  21.8 

—  9.63 

a  Scorpii  (Antares) 

1.2 

16  20  38.71 

3.669 

—26    6  38.0 

8.46 

17  Draconis 

3.2 

16  22    4.09 

0.821 

+61  50  19.8 

8.23 

a  Trianguli  Australia 

2 

16  33  33.98 

-f-  6.269 

—68  45  27.8 

7.47 

c  Ursa?  Minoris  . 

4.5 

17    0  45.36 

—  6.501 

+82  15  56.4 

5.12 

a  HeRCULIS     . 

var. 

17    8    7.63 

+  2.734 

-14  33  23.7 

—  4.47 

0  Draconis 

3.2 

17  27  12.18 

1.353 

-52  24  31.7 

2.85 

a  Ophiuchi    . 

2 

17  28  17.79 

2.781 

-12  40    2.9 

2.96 

0-  Octantis 

6 

17  42  40.61 

108.920 

—89  16  36.5 

1.42 

y  Draconis   . 

2.3 

17  53  17.18 

1.394 

+51  30  25.9 

—  0.62 

ft1  Sagittarii 

4 

18     5  12.59 

+  3.587 

—21     5  31.2 

+  0.47 

d  Ursjb  Minoris    . 

4.5 

18  18  28.42 

—19.336 

J 

[-86  36    2.2 

1.63 

a  Ltrjb  ( Vega) 

1 

18  32    5.73 

+  2.032 

-38  39  11.0 

3.07 

0  Ltrjb 

var. 

18  44  47.97 

2.215 

-33  11  56.7 

3.87 

C  Aquilje 

3 

18  58  50.15 

2.755 

-13  39  15.2 

5.03 

d  Aquilje 

3.4 

19  18  17.21 

+  3.027 

-  2  49  59.0 

+  6.82 

y  Aquilje 

3 

19  39  27.61 

2.854 

-10  16    4.3 

8.44 

a  Aquilje  (Altair) 

1.2 

19  43  48.29 

2.925 

-  8  29  37.9 

9.15 

0  Aquilje 

4 

19  48  17.28 

+  2.947 

-  6    3    9.6 

8.65 

X  Ursee  Minoris 

5 

20    6  40.41 

—55.428 

H 

-88  52  53.2 

10.50 

a2  CAPRICORNI      . 

3.4 

20  10    6.97 

+  3.333 

—12  59   5.5 

+10.81 

a  Pavonis 

2 

20  14  18.79 

4.803 

—57  11  17.8 

11.06 

a  Cygni     . 

2.1 

20  36  33.39 

2.044 

+44  46  16.2 
4-38    2  54.4 

12.65 

61 l  Cygni 

5.6 

21     0  29.20 

+  2.676 

+17.46 
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MEAN  PLACES   OF   100   PRINCIPAL  FIXED   STARS,   FOR 
JANUARY  1,  1867. 

MtftNoM 

— - 

BJgbtAmta. 

An.Yarirtfcm. 

Declination. 

An.  Variation 

fCygni     . 
a  Cephei 
0  Aquarii 
0  Cephei 
c  Pegasi    . 

a  Aquarii 

a  Gruis 

C  Pegasi 

a  P\s.  Aus.tFomalhaut) 

a  Pegasi  {Biarkah) 

#  Piscium  . 
y  Cephei 

3 

3.2 

3 

3 

2.3 

3 
2 

3.4 

1.2 

2 

4.5 
3.4 

h.     m.     ■. 

21     6  51.03 
21  15    9.76 
21  24     1.62 
21  26  47.88 
21  37    9.73 

21  58  2619 

21  59  12.04 

22  34  19.69 
22  49  44.34 

22  57  38.37 

23  32  35.78 
23  33  30.66 

+  2.550 
1.439 
3.163 
0.805 
2.951 

+  3.085 
3.821 
2.990 
3.334 
2.985 

+  3.084 
+  2.392 

+29°  38  32*.5 
+61  58  50.1 

—  6  11  52.6 
+69  56    0.1 
+  9  13  16.8 

—  1     0  46.4 
—47  39    3.2 
+10    5  10.3 
—30  22  44.8 
+14  26  12.3 

+  4  51     6.0 
+76  50    3.9 

+14.53   1 
15.10  1 
15.61 
15.69 
16.30 

+17.30 
17.15 
18.69 
18.97 
19.30 

+19.47 
+20.07 
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APPARENT  PLACES  OF 

a  XJB3M  MINORIS  (Polaris),  FOR  THE 

UPPER  TRANSIT  AT  WASHINGTON. 

8i<tarad 
Month. 

JANUABT. 

FEBRUARY. 

MARCH. 

APRIL. 

OH— 1 

V 

Month. 

B.A. 

Dec.  Wort*. 

B.A. 

Vtc.Nwrtk. 

B.A. 

Vto.NorU. 

s^. 

Deo.  North. 

h.      m. 

1     6 

88  33 

b.      m. 

1    6 

88°  33 

h.     m. 

1    5 

88°  32 

b.     m. 

1    5 

88°  32' 

1 

50.36 

lf.43 

24.48 

lf.35 

65.80 

66*.33 

57.04 

57".51 

1 

2 

49.53 

11.53 

23.69 

11.24 

65.29 

66.09 

57.01 

57.20 

2 

3 

48.69 

11.62 

22.91 

11.14 

64.80 

65.84 

57.00 

56.89 

3 

4 

47.86 

11.70 

22.14 

11.02 

64.33 

65.59 

57.00 

56.59 

4 

5 

47.02 

11.78 

21.37 

10.89 

63.87 

65.34 

57.02 

56.28 

5 

6 

46.17 

11.85 

20.61 

10.76 

63.42 

65.08 

57.06 

55.98 

6 

7 

45.33 

11.91 

19.85 

10.63 

62.99 

64.81 

57.12 

55.68 

7 

8 

44.49 

11.96 

19.11 

10.49 

62.57 

64.54 

57.19 

55.38 

8 

9 

43.65 

12.01 

18.38 

10.34 

62.16 

6457 

57.29 

55.08 

9 

10 

42.80 

12.05 

17.65 

10.18 

61.77 

64.00 

57.40 

54.78 

10 

11 

41.95 

12.09 

16.93 

10.02 

61.39 

63.73 

57.52 

54.48 

11 

12 

41.09 

12.13 

16.22 

9.86 

61.03 

63.45 

57.64 

54.18 

12 

13 

40.24 

12.15 

15.52 

9.70 

60.68 

63.17 

57.73 

53.88 

13 

14 

39.40 

12.17 

14.83 

9.53 

60.34 

62.89 

57.94 

53.58 

14 

15 

38.55 

12.18 

14.15 

9.35 

60.02 

62.61 

58.12 

53.28 

15 

16 

37.70 

12.18 

13.48 

9.17 

59.71 

62.32 

58.32 

52.99 

16 

17 

36.85 

12.18 

12.81 

8.98 

59.42 

62.03 

58.54 

52.70 

17 

18 

36.01 

12.17 

12.16 

8.78 

59.14 

61.74 

58.77 

52.41 

18 

19 

35.16 

12.16 

11.52 

8.58 

58.88 

61.45 

59.02 

52.12 

19 

20 

34.32 

12.14 

10.89 

8.38 

58.64 

61.15 

59.28 

51.83 

20 

21 

33.49 

12.11 

10.28 

8.17 

58.41 

60.85 

59.55 

51.55 

21 

22 

32.65 

12.07 

9.68 

7.95 

58.20 

60.55 

59.83 

51.27 

22 

23 

31.81 

12.02 

9.08 

7.73 

58.00 

60.25 

60.13 

50.99 

23 

24 

30.98 

11.98 

8.50 

7.51 

57.82 

59.95 

60.45 

50.71 

24 

25 

30.15 

11.92 

7.93 

7.28 

57.66 

59.65 

60.79 

50.44 

25 

26 

29.32 

11.85 

7.38 

7.05 

57.52 

59.35 

61.14 

50.17 

26 

27 

28.50 

11.78 

6.84 

6.82 

57.40 

59.04 

61.50 

49.90 

27 

28 

27.68 

11.70 

6.31 

6.58 

57.30 

58.74 

61.88 

49.63 

28 

29 

26.87 

11.62 

5.80 

6.33 

57.21 

58.43 

62.28 

49.37 

29 

30 

26.07 

11.54 

•    • 

•    • 

57.14 

58.13 

62.68 

49.11 

30 

31 

25.27 

11.45 

•        • 

57.08 

57.82 

63.10 

48.85 

31 

32 

24.48 

11.35 

•    • 

•        * 

57.04 

57.51 

63.53 

48.60 

32 

256 


FIXED    STARS,    1857. 


APPARENT  PLACES  OF 

a  URSjE  MINORIS  (Polaris),  FOR  THE 

UPPER  TRANSIT  AT  WASHINGTON. 

8!deraal 
Month. 

MAT. 

JUNE. 

JULY. 

AUGUST. 

BldaraU 

V 

Month. 

E.A. 

Doc  Wort*. 

- 

Doc.  Nor*. 

B.A. 

Doc.  Mori*. 

R.A. 

Doe.  North. 

h.      m. 

1    6 

88°  Zi 

h.      m. 

1    6 

88°  32 

h.     m. 

1    6 

88°  32' 

h.     m. 

1    7 

88°  32 

1 

3.10 

48".85 

21.79 

42'.84 

46.75 

4f.62 

12.98 

45\52 

1 

2 

3.53 

48.60 

22.56 

42.72 

47.62 

41.67 

13.76 

45.72 

2 

3 

3.98 

48.35 

23.33 

42.61 

48.49 

41.73 

14.53 

45.93 

3 

4 

4.44 

48.10 

24.10 

42.50 

49.36 

41.78 

15.31 

46.14 

4 

5 

4.91 

47.85 

24.88 

42.39 

50.23 

41.84 

16.07 

46.36 

5 

6 

5.39 

47.60 

25.67 

42.30 

51.11 

41.91 

16.84 

46.58 

6 

7 

5.88 

47.36 

26.47 

4251 

51.98 

41.98 

17.59 

46.82 

7 

8 

6.39 

47.13 

27.27 

42.12 

52.84 

42.06 

18.34 

47.06 

8 

9 

6.90 

46.90 

28.08 

42.04 

53.71 

42.15 

19.08 

47.30 

9 

10 

7.43 

46.68 

28.89 

41.96 

54.58 

42.25 

19.81 

47.54 

10 

11 

7.97 

46.45 

29.71 

41.89 

55.44 

42.35 

20.55 

47.78 

11 

12 

8.53 

46.24 

30.53 

41.83 

56.31 

42.45 

21.28 

48.03 

12 

13 

9.10 

46.03 

31.35 

41.77 

57.18 

42.55 

22.00 

48.28 

13 

14 

9.67 

45.82 

32.18 

41.71 

58.04 

42.65 

22.72 

48.54 

14 

15 

10.26 

45.62 

33.02 

41.66 

58.89 

42.76 

23.43 

48.81 

15 

16 

10.86 

45.42 

33.85 

41.61 

59.74 

42.88 

24.12 

49.07 

16 

17 

11.47 

45.22 

34.70 

41.57 

60.59 

43.01 

24.81 

49.35 

17 

18 

12.09 

45.02 

35.55 

41.54 

61.43 

43.14 

25.49 

49.63 

18 

19 

12.72 

44.84 

36.40 

41.52 

62.27 

43.28 

26.16 

49.91 

19 

20 

13.35 

44.66 

37.25 

41.50 

63.12 

43.42 

26.82 

50.19 

20 

21 

13.99 

44.48 

38.10 

41.49 

63.97 

43.57 

27.47 

50.48 

21 

22 

14.65 

44.31 

38.96 

41.48 

6181 

43.72 

28.11 

50.77 

22 

23 

15.32 

44.14 

39.81 

41.47 

65.65 

43.88 

28.74 

51.07 

23 

24 

16.00 

43.97 

40.67 

41.47 

66.48 

44.05 

29.37 

51.37 

24 

25 

16.69 

43.81 

41.53 

41.47 

67.30 

44.22 

29.99 

51.67 

25 

26 

17.40 

43.66 

42.40 

41.48 

68.13 

44.39 

30.60 

51.97 

26 

27 

18.11 

43.51 

43.26 

41.50 

68.94 

44.57 

31.19 

52.27 

27 

28 

18.83 

43.36 

44.13 

41.53 

69.75 

44.75 

31.77 

52.59 

28 

29 

19.55 

43.22 

45.00 

41.56 

70.57 

44.94 

32.35 

52.90 

29 

30 

20.28 

43.09 

45.87 

41.59 

71.38 

45.13 

32.94 

53.22 

30 

31 

21.03 

42.96 

46.75 

41.62 

72.18 

45.32 

33.50 

53.53 

31 

32 

21.79 

42.84 

47.62 

41.67 

72.98 

45.52 

34.04 

53.86 

32 
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APPARENT  PLACES  OF 

a  UBSM  M1NORIS  (Polaris),  FOR  THE 

UPPER  TRANSIT  . 

hT  WASHINGTON. 

Slfeml 

V 

Month. 

SEPTEMBER. 

OCTOBEE. 

NOVEMBER. 

DECEMBER. 

SMantl 

V 

Month. 

B.A. 

Vto.  North. 

B.A. 

Dto.  North. 

a.  a. 

Dec.  Wort*. 

K.A. 

Deo.  Wort*. 

h.      m. 

1    7 

88  Si 

h.      m. 

1    7 

88°  33 

h.     m. 

1     7 

88°  33' 

h.     m. 

1    7 

88°  33 

1 

34.04 

53*.86 

45.61 

4.69 

45.82 

16".65 

33.99 

26\62 

1 

2 

34.59 

54.19 

45.81 

5.07 

45.61 

17.02 

33.40 

26.89 

2 

3 

35.13 

54.52 

45.99 

5.46 

45.38 

17.39 

32.30 

27.17 

3 

4 

35.65 

54.85 

46.16 

5.85 

45.14 

17.75 

32.19 

27.44 

4 

5 

36.16 

55.19 

46.33 

6.24 

44.88 

18.12 

31.57 

27.70 

5 

6 

36.66 

55.53 

46.48 

6.62 

44.62 

18.48 

30.94 

27.96 

6 

7 

37.14 

55.87 

46.62 

7.01 

44.35 

18.84 

30.31 

28.21 

7 

8 

37.61 

56.21 

46.74 

7.40 

44.06 

19.20 

29.67 

28.46 

8 

9 

38.08 

56.56 

46.86 

7.78 

43.76 

19.56 

29.02 

28.70 

9 

10 

38.55 

56.91 

46.97 

8.17 

43.45 

19.91 

28.36 

28.94 

10 

11 

39.01 

57.26 

47.06 

8.57 

43.13 

20.26 

27.70 

29.17 

11 

12 

39.45 

57.62 

47.12 

8.96 

42.80 

20.61 

27.03 

29.40 

12 

13 

39.87 

57.98 

47.17 

9.35 

42.45 

20.96 

26.35 

29.62 

13 

14 

40.28 

58.34 

47.21 

9.75 

42.09 

21.30 

25.66 

29.84 

14 

15 

40.68 

58.70 

47.25 

9.14 

41.71 

21.64 

24.95 

30.04 

15 

16 

41.08 

59.06 

47.28 

10.53 

41.32 

21.98 

24.23 

30.24 

16 

17 

41.47 

59.42 

47.28 

10.92 

40.92 

22.32 

23.50 

30.45 

17 

18 

41.85 

59.78 

47.27 

11.31 

40.51 

22.65 

22.77 

30.64 

18 

19 

42.21 

60.15 

47.25 

11.70 

40.09 

22.98 

22.04 

30.83 

19 

20 

42.56 

60.52 

47.23 

12.10 

39.65 

23.29 

21.29 

31,01 

20 

21 

42.90 

60.89 

47.19 

12.49 

39.20 

23.62 

20.54 

31.19 

21 

22 

43.22 

61.26 

47.13 

12.87 

38.74 

23.93 

19.78 

31.36 

22 

23 

43.54 

61.64 

47.05 

13.25 

38.27 

24.24 

19.01 

31.52 

23 

24 

43.84 

62.02 

46.96 

13.63 

37.79 

24.55 

18.24 

31.68 

24 

25 

44.13 

62.40 

46.86 

14.01 

37.29 

24.86 

17.46 

31.83 

25 

26 

44.41 

62.78 

46.75 

14.39 

36.78 

25.17 

16.68 

31.97 

26 

27 

44.68 

63.16 

46.64 

14.77 

3625 

25.46 

15.89 

32.11 

27 

28 

44.93 

63.54 

46.51 

15.15 

35.70 

25.75 

15.10 

32.25 

28 

29 

45.17 

63.93 

46.36 

15.52 

3514 

26.04 

14.29 

32.38 

29 

30 

45.39 

64.31 

46.19 

15  90 

3457 

26.33 

13.48 

32.50 

30 

31 

45.61 

64.69 

46.01 

16.28 

33.99 

26.62 

12.66 

32.61 

31 

32 

45.81 

65.07 

45.82 

16.65 

33.40 

26.89 

11.85 

32.71 

32 

33 
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APPARENT 

PLACES 

of  a 

UBSM  MINORIS 

; 
f 

,  FOR  THE 

UPPER  TRANSIT  AT  WASHINGTON. 

Sldezml 
Uonth. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Sldaml 
Month. 

R.A. 

Dte.Nortk. 

R.A. 

Deo.  Wort*. 

B.A. 

Deo.  North. 

B.A. 

Vtc.  North. 

h.       m. 

18  18 

86  35 

h.      in. 

18  18 

86°  35 

h.     m. 

18  18 

86  35' 

h.     m. 

18  18 

86°  35 

1 

5.85 

5L18 

8.71 

4i'.24 

16.19 

35*.23 

26.93 

33.89 

1 

2 

5.84 

50.83 

8.91 

40.96 

16.52 

35.09 

27.27 

33.95 

2 

3 

5.83 

50.49 

9.11 

40.69 

16.85 

34.96 

27.62 

34.02 

3 

4 

5.83 

50.15 

9.32 

40.42 

17.18 

34.84 

27.97 

34.09 

4 

5 

5.84 

49.81 

9.53 

40.16 

17.51 

34.72 

28.31 

34.17 

5 

6 

5.86 

49.46 

9.76 

39.90 

17.84 

34.60 

28.65 

34.25 

6 

7 

5.88 

49.12 

9.99 

39.64 

18.18 

34.49 

28.99 

34.34 

7 

8 

5.91 

48.78 

10.22 

39.38 

18.52 

34.39 

29.33 

34.43 

8 

9 

5.94 

48.45 

10.46 

39.13 

18.86 

34.30 

29.66 

34.53 

9 

10 

5.98 

48.12 

•10.70 

38.89 

19.20 

34.22 

29.99 

34.63 

10 

11 

6.03 

47.79 

10.95 

38.65 

19.54 

34.14 

30.32 

34.74 

11 

12 

6.09 

47.46 

11.20 

38.42 

19.89 

34.06 

30.65 

34.87 

12 

13 

6.15 

47.12 

11.46 

38.19 

20.23 

33.99 

30.97 

35.00 

13 

14 

6.23 

46.79 

11.72 

37.96 

20.58 

33.93 

31.29 

35.13 

14 

15 

6.31 

46.46 

11.99 

37.74 

20.93 

33.88 

31.60 

35.26 

15 

16 

6.40 

46.13 

12.27 

37.52 

21.29 

33.83 

31.92 

35.40 

16 

17 

6.49 

45.80 

12.55 

37.31 

21.64 

33.78 

32.23 

35.54 

17 

18 

6.59 

45.48 

12.83 

37.11 

21.99 

33.74 

32.53 

35.69 

18 

19 

6.70 

45.16 

13.12 

36.90 

22.35 

33.71 

32.83 

35.85 

19 

20 

6.81 

44.84 

13.41 

36.70 

22.70 

33.69 

33.13 

36.01 

20 

21 

6.93 

44.53 

13.70 

36.51 

23.06 

33.67 

33.43 

36.18 

21 

22 

7.05 

44.21 

14.00 

36.33 

23.41 

33.66 

33.72 

36.35 

22 

23 

7.19 

43.90 

14.30 

36.16 

23.77 

33.66 

34.01 

36.53 

23 

24 

7.33 

43.60 

14.61 

35.99 

24.13 

33.66 

34.29 

36.71 

24 

25 

7.48 

43.29 

14.92 

35.83 

24.48 

33.66 

34.57 

36.90 

25 

26 

7.64 

42.98 

15.23 

35.67 

24.84 

33.67 

34.85 

37.09 

26 

27 

7.80 

42.68 

15.55 

35.52 

25.19 

33.69 

35.12 

37.28 

27 

28 

7.97 

42.39 

15.87 

35.37 

25.53 

33.72 

35.38 

37.48 

28 

29 

8.15 

42.10 

16.19 

35.23 

25.88 

33.76 

35.64 

37.69 

29 

30 

8.33 

41.81 

•       • 

•    • 

26.23 

33.80 

35.90 

37.90 

30 

31 

8.52 

41.52 

•        . 

•        • 

26.58 

33.84 

36.16 

38.12 

31 

32 

8.71 

41.24 

•        • 

•        • 

26.93 

33.89 

36.41 

38.34 

32 
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APPARENT 

PLACES 

\  op  a 

UBSM  MINORIS 

,  FOR  THE 

UPPER  TRANSIT  AT  WASHINGTON. 

Sidereal 

v 

Month. 

MAT. 

JUNE. 

JOLT. 

AUGUST. 

Stderad 
Day  of 

the 
Month. 

B.A. 

D«.  Wort*. 

E-i. 

Deo.  Wort*. 

E.A. 

Dee.  North. 

B.A. 

Dee.  North. 

h.       m. 

18  18 

86  35 

h.      m. 

18  18 

86°  35 

h.     m. 

18  18 

86°  35 

h.     m. 

18  18 

86°  36 

1 

36.16 

3^'.12 

41.40 

4&54 

40.86 

5&15 

34.56 

513 

1 

2 

36.41 

38.34 

41.48 

46.85 

40.74 

56.47 

34.28 

5.38 

2 

3 

36.66 

38.56 

41.55 

47.15 

40.62 

56.78 

33.98 

5.62 

3 

4 

36.90 

38.79 

41.61 

47.47 

40.49 

57.09 

33.68 

5.86 

4 

5 

37.14 

39.02 

41.66 

47.79 

40.36 

57.40 

33.38 

6.10 

5 

6 

37.37 

39.26 

41.71 

48.11 

40.22 

57.72 

33.07 

6.34 

6 

7 

37.60 

39.50 

41.75 

48.43 

40.07 

58.03 

32.77 

6.57 

7 

8 

37.82 

39.75 

41.79 

48.75 

39.91 

58.34 

32.46 

6.80 

8 

9 

33.03 

40.00 

41.82 

49.07 

39.75 

58.65 

32.14 

7.01 

9 

10 

3854 

40.25 

41.85 

49.39 

39.59 

58:96 

31.81 

753 

10 

11 

38.44 

40.51 

41.86 

49.71 

39.42 

59.26 

31.48 

7.45 

11 

12 

38.64 

40.77 

41.87 

50.03 

39.24 

59.56 

31.15 

7.67 

12 

13 

38.84 

41.03 

41.88 

50.35 

39.06 

59.86 

30.82 

7.88 

13 

14 

39.03 

41.29 

41.87 

50.67 

38.88 

60.16 

30.48 

8.08 

14 

15 

3951 

41.56 

41.86 

50.99 

38.69 

60.45 

30.14 

8.28 

15 

16 

39.39 

41.83 

41.85 

51.32 

38.49 

60.75 

29.80 

8.48 

16 

17 

39.56 

42.10 

41.83 

51.64 

38.28 

61.04 

29.45 

8.68 

17 

18 

39.72 

42.38 

41.80 

51.97 

38.07 

61.33 

29.09 

8.87 

18 

19 

39.88 

42.66 

41.77 

52.30 

37.85 

61.62 

28.73 

9.06 

19 

20 

40.03 

42.94 

41.73 

52.62 

37.63 

61.91 

28.37 

9.25 

20 

21 

40.18 

43.23 

41.68 

52.94 

37.40 

62.19 

28.00 

9.43 

21 

22 

40.32 

43.52 

41.62 

53.27 

37.17 

62.47 

27.63 

9.60 

22 

23 

40.46 

43.81 

41.56 

53.59 

36.93 

62.75 

27.26 

9.77 

23 

24 

40.59 

44.11 

41.50 

53.90 

36.69 

63.02 

26.89 

9.94 

24 

25 

40.71 

44.41 

41.43 

54.21 

36.44 

63.29 

26.52 

10.11 

25 

26 

40.83 

44.71 

41.35 

54.53 

36.19 

63.56 

26.14 

10.27 

26 

27 

40.94 

45.01 

41.26 

54.86 

35.93 

63.83 

25.76 

10.42 

27 

28 

41.05 

45.31 

41.16 

55.19 

35.66 

64.09 

25.37 

10.57 

28 

29 

41.15 

45.61 

41.06 

55.51 

35.39 

64.36 

24.98 

10.71 

29 

30 

41.24 

45.92 

40.96 

55.83 

35.12 

64.62 

24.58 

10.85 

30 

31 

41.32 

46.23 

40.86 

56.15 

34.84 

64.88 

24.18 

10.99 

31 

32 

41.40 

46.54 

40.74 

56.47 

34.56 

65.13 

23.78 

11.12 

32 
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APPARENT 

PLACES 

OF  ft  1 

URSjE  minoris 

,  FOR  THE 

UPPER  TRANSIT  AT  WASHINGTON. 

Sidereal 

V 

Month. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Hdenal 
Month. 

B.A. 

Deo.  North. 

B.A. 

Bee.  North. 

B.A. 

Dee.  Wort*. 

B.A. 

Dee.  North. 

h.        m. 

18  18 

86  361 

h.       m. 

18  17 

86  36 

h.      m. 

18  17 

86°  3d 

h.      m. 

18  17 

86°  35 

1 

23.78 

lf.12 

71.06 

12'.93 

58.16 

ld.16 

48.63 

63".24 

l 

2 

23.39 

11.25 

70.63 

12.92 

57.78 

9.99 

48.39 

62.95 

2 

3 

22.99 

11.37 

70.20 

12.91 

57.41 

9.81 

48.16 

62.66 

3 

4 

22.58 

11.49 

69.76 

12.89 

57.03 

9.64 

47.94 

62.36 

4 

5 

22.17 

11.61 

69.33 

12.86 

56.66 

9.46 

47.72 

62.07 

5 

6 

21.76 

11.73 

68.90 

12.82 

56.30 

9.27 

47.51 

61.77 

6 

7 

21.34 

11.84 

68.47 

12.78 

55.94 

9.08 

47.31 

61.46 

7 

8 

20.93 

11.94 

68.03 

12.74 

55.58 

8.88 

47.11 

61.15 

8 

9 

20.52 

12.03 

67.60 

12.69 

55.22 

8.68 

46.91 

60.84 

9 

10 

20.10 

12.12 

«7.17 

12.63 

54.87 

8.47 

46.72 

60.53 

10 

11 

19.68 

12.21 

66.74 

12.57 

54.53 

8.27 

46.54 

60.23 

11 

12 

19.26 

12.30 

66.31 

12.50 

54.19 

8.06 

46.36 

59.91 

12 

13 

18.84 

12.38 

65.89 

12.44 

53.85 

7.84 

46.20 

59.59 

13 

14 

18.41 

12.45 

65.46 

12.36 

53.52 

7.62 

46.04 

59.27 

14 

15 

17.99 

12.52 

65.04 

12.28 

53.19 

7.40 

45.89 

58.95 

15 

16 

17.56 

12.58 

64.62 

12.19 

52.87 

7.17 

45.74 

58.63 

16 

17 

17.14 

12.64 

64.20 

12.10 

52.55 

6.93 

45.60 

58.30 

17 

18 

16.71 

12.69 

63.78 

12.00 

52.23 

6.69 

45.48 

57.97 

18 

19 

16.28 

12.74 

63.36 

11.89 

51.92 

6.44 

45.36 

57.64 

19 

20 

15.84 

12.79 

62.94 

11.78 

51.62 

6.20 

45.24 

57.31 

20 

21 

15.41 

12.83 

62.53 

11.68 

51.32 

5.95 

45.12 

56.98 

21 

22 

14.98 

12.87 

62.12 

11.57 

51.03 

5.69 

45.02 

56.65 

22 

23 

14.55 

12.90 

61.71 

11.45 

50.75 

5.43 

44.92 

56.32 

23 

24 

14.12 

12.92 

61.30 

11.33 

50.47 

5.16 

44.83 

55.99 

24 

25 

13.69 

12.94 

60.90 

11.21 

50.19 

4.90 

44.74 

55.65 

25 

26 

13.25 

12.95 

60.50 

11.08 

49.91 

4.63 

44.67 

55.31 

26 

27 

12.82 

12.96 

60.10 

10.94 

49.64 

4.36 

44.60 

54.97 

27 

28 

12.38 

12.96 

59.71 

10.79 

49.38 

4.08 

44.55 

54.63 

28 

29 

11.94 

12.95 

59.32 

10.64 

49.12 

3.80 

44.50 

54.29 

29 

30 

11.50 

12.94 

58.93 

10.48 

48.87 

3.52 

44.46 

53.95 

30 

31 

11.06 

12.93 

58.54 

10.32 

48.63 

3.24 

44.44 

53.62 

31 

32 

10.63 

12.92 

58.16 

10.16 

48.39 

2.95 

44.42 

5359 

32 
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APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER 

TRANSIT  AT    WASHINGTON. 

Sidereal 

a  Ahdbombdjb. 

y  Pbgasi. 

(Algenib.) 

/J  Hydra. 

Day  of  the 

Month. 

Right  Asoenskm. 

Doc.  North. 

Bight  Aacenrioo. 

Dw.  North. 

Bight  Attention. 

Dee.  South. 

h.           in. 

O             1 

h.          m. 

O           f 

h.          m. 

O               1 

0      0 

28  17 

0      5 

14  43 

0     18 

78     3 

I.                 8. 

tt         if 

8.                8. 

n         n 

a.            ■. 

-  «         n 

Jan.      1 

59.40  0.13 

70.1   0.9 

52.01  O.u 

20.7  0.8 

12.03  0.90 

58.2  1.2 

11 

59.27  0.12 

69.2  l.i 

51.90  0.09 

19.9  0.9 

11.13  0.88 

57.0  1.8 

21 

59.15  0.H 

68.1  1.3 

51.81   0.09 

19.0  1.0 

10.30  0.73 

55.2  2.4 

31 

59.04  0.09 

66.8  1.5 

51.72  0.07 

18.0  1.0 

9.57  0.62 

52.8  2.7 

Feb.    10 

58.95  0.05 

65.3  1.7 

51.65  0.04 

17.0  0.9 

8.95  0.50 

50.1  8.8 

20 

58.90  0.02 

63.6  1.6 

51.61  0.02 

16.1  0.9 

8.45  0.37 

46.8  8.6 

March  2 

58.88  0.01 

62.0  1.4 

51.59  0.01 

15.2  0.8 

8.08  0.22 

43.3  8.8 

12 

58.89  0.05 

60.6  1.8 

51.60  0.05 

14.4  0.5 

7.86  0.04 

39.5  8.8 

22 

58.94  0.09 

59.3  l.i 

51.65  0.09 

13.9  0.1 

7.82  0.10 

35.7  8.9 

April    1 

59.03  0.16 

58.2  0.8 

51.74  0.13 

13.8  0.1 

7.92  0.26 

31.8  8.9 

11 

59.18  0.19 

57.4  0.4 

51.87  0.17 

13.9  0.3 

8.18  0.41 

27.9  8.8 

21 

59.37  0.22 

57.0  0.0 

52.04  0.21 

14.2  0.6 

8.59  0.67 

24.1  8.6 

May      1 

59.59  0.28 

57.0  0.4 

52.25  0.25 

14.8  1.0 

9.16  0.71 

20.5  8.8 

11 

59.87  0.31 

57.4  0.7 

52.50  0.28 

15.8  1.2 

9.87  0.88 

17.2  2.9 

21 

60.18  0.33 

58.1  1.0 

52.78  0.30 

17.0  1.5 

10.70  0.94 

14.3  2.6 

31 

60.51   0.34 

59.1  1.6 

53.08  0.32 

18.5  1.8 

11.64  1.03 

11.7  2.1 

June    10 

60.85  0.35 

60.6  1.8 

53.40  0.33 

20.3  2.0 

12.67  1.09 

9.6  1.6 

20 

61.20  0.35 

62.4  2.1 

53.73  0.83 

22.3  2.1 

13.76  1.13 

8.0  1.2 

30 

61.55  0.34 

64.5  2.3 

54.06  0.83 

24.4  2.2 

14.89  1.13 

6.8  0.6 

July    10 

61.89  0.33 

66.8  2.4 

54.39  0.81 

26.6  2.2 

16.02  1.12 

6.2  0.1 

20 

62.22  0.30 

69.2  2.4 

54.70  0.29 

28.8  2.1 

17.14  1.05 

6.3  0.7 

30 

62.52  0.26 

71.6  2.5 

54.99  0.25 

30.9  2.2 

18.19  0.97 

7.0  1.3 

Aug.    9 

62.78  0.23 

74.1   2.6 

55.24  0.22 

33.1  2.1 

19.16  0.84 

8.3  1.7 

19 

63.01  0.20 

76.7  2.6 

55.46  0.19 

35.3  1.8 

20.00  0.70 

10.0  2.1 

29 

63.21  0.14 

79.3  2.4 

55.65  0.15 

37.1  1.7 

20.70  0.65 

12.1   2.5 

Sept.    8 

63.35  0.10 

81.7  2.3 

55.80  0.11 

38.8  1.5 

21.25  0.35 

14.6  2.7 

18 

63.45  0.08 

84.0  2.1 

55.91  0.08 

40.3  1.2 

21.60  0.17 

17.3  8.0 

28 

63.53  0.03 

86.1  1.8 

55.99  0.03 

41.5  l.i 

21.77  0.04 

20.3  3.0 

Oct.     8 

63.56  0.01 

87.9  1.6 

56.02  0.00 

42.6  0.9 

21.73  0.20 

23.3  3.0 

18 

63.55  0.02 

89.5  1.4 

56.02  0.02 

43.5  0.7 

21.53  0.89 

26.3  2.8 

28 

63.53  0.07 

90.9  1.2 

56.00  0.04 

44.2  0.8 

21.14  0.57 

29.1   2.5 

Nov.     7 

63.46  0.08 

92.1  0.8 

55.96  0.07 

44.5  0.1 

20.57  0.78 

31.6  2.0 

17 

63.38  0.10 

92.9  0.4 

55.89  0.08 

44.6  0.0 

19.79  0.82 

33.6  1.4 

27 

63.28  0.12 

93.3  0.1 

55.81  0.09 

44.6  0.2 

18.97  0.89 

35.0  0.9 

Dec.     7 

63.16  0.13 

93.4  0.2 

55.72  o.ll 

44.4  0.3 

18.08  0.94 

35.9  0.6 

17 

63.03  0.13 

93.2  0.4 

55.61  0.10 

44.1  0.7 

17.14  0.94 

36.4  0.3 

27 

62.90  0.12 

92.8  0.8 

55  51  o.ll 

43.4  0.7 

16.20  0.93 

36.1  0.9 

37 

62.78 

92.0 

55.40 

42.7 

15.27 

35.2 

after  the 

»22dof  Marehlt 

begin*  at  the  Sldere 

alOh.k/w-ithel 

lean  Noon. 
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APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT  AT   WASHINGTON. 

Stdsnal 

a  CtSSIOPVA. 

/TCeti. 

I1  Ceti. 

Day  of  the 

Month. 

Bight  A  sponsion. 

Dw.  North. 

Bight  Ascension. 

Dee.  South, 

Bight  Ascension. 

Deo.  South. 

h«          in* 

O             1 

h.          m. 

O            1 

h.           m. 

O              1 

0     32 

55  45 

0     36 

18  45 

1      16 

8   54 

Jan.      1 

23.90  0.27 

M         II 

25.0  0.5 

8.                 ■• 

24.49  0.11 

88.2  0.4 

52.73  o.li 

o         u 

84.1  0.6 

11 

23.63  0.27 

24.5  l.o 

24.38  O.li 

88.6  0.1 

52.62  O.u 

84.7  0.5 

21 

23.36  0.25 

23.5  1.4 

24.27  o.li 

88.7  0.2 

52.51  0.12 

85.2  0.3 

31 

23.11  0.23 

22.1  1.8 

24.16  0.09 

88.5  0.5 

52.39  O.u 

85.5  0.1 

Feb.    10 

22.88  0.19 

20.3  2.1 

24.07  0.07 

88.0  0.7 

52.28  0.10 

85.4  0.2 

20 

22.69  0.14 

18.2  2.3 

24.00  0.04 

87.3  0.9 

52.18  0.08 

85.2  0.4 

March  2 

22.55  0.07 

15.9  2.6 

23.96  0.02 

86.4  1.2 

52.10  0.05 

84.8  0.5 

12 

22.48  0.01 

13.3  2.5 

23.94  0.02 

85.2  1.5 

52.05  0.02 

84.3  0.8 

22 

22.47  0.06 

10.8  2.3 

23.96  0.04 

83.7  1.7 

52.03  0.02 

83.5  1.0 

April    1 

22.53  0.14 

8.5  2.1 

24.00  0.10 

82.0  1.9 

52.05  0.05 

82.5  1.4 

11 

22.67  0.22 

6.4  1.9 

24.10  0.14 

80.1   2.2 

52.10  0.09 

81.1    1.6 

21 

22.89  0.28 

4.5  1.6 

24.24  0.18 

77.9  2.3 

52.19  0.14 

79.5  1.8 

May     1 

23.17  0.35 

2.9  1.2 

24.42  0.22 

75.6  2.3 

52.33  0.19 

77.7  1.9 

11 

23.52  0.39 

1.7  0.5 

24.64  0.26 

73.3  2.4 

52.52  0.22 

75.8  2.0 

21 

23.91   0.45 

1.2  o.i 

24.90  0.29 

70.9  2.5 

52.74  0.25 

73.8  2.2 

31 

24.36  0.47 

1.1  0.3 

25.19  0.31 

68.4  2.4 

52.99  0.28 

71.6  2.3 

June   10 

24.83  0.48 

1.4  0.9 

25.50  0.32 

66.0  2.4 

53.27  0.30 

69.3  2.3 

20 

25.31  0.49 

2.3  1.3 

25.82  0.32 

63.6  2.1 

53.57  0.31 

67.0  2.2 

30 

25.80  0.49 

3.6  1.8 

26.14  0.33 

61.5  1.9 

53.88  0.33 

64.8  2.1 

July    10 

26.29  0.46 

5.4  2.2 

26.47  0.33 

59.6  1.6 

54.21  0.32 

62.7  1.9 

!             20 

26.75  0.44 

7.6  2.5 

26.80  0.31 

58.0  1.3 

54.53  0.81 

60.8  1.7 

1             30 

27.19  0.40 

10.1  2.8 

27.11   0.29 

56.7  1.0 

54.84  0.30 

59.1  1.3 

Aug.    9 

27.59  0.35 

12.9  3.0 

27.40  0.25 

55.7  0.7 

55.14  0.27 

57.8  l.i 

19 

27.94  0.31 

15.9  8.2 

27.65  0.22 

55.0  0.2 

55.41   0.24 

56.7  0.8 

29 

28.25  0.24 

19.1   8.3 

27.87  0.19 

54.8  0.1 

55.65  0.21 

55.9  0.5 

Sept.    8 

28.49  0.19 

22.4  8.3 

28.06  0.14 

54.9  0.3 

55.86  0.18 

55.4  0.2 

18 

28.68  0.14 

25.7  3.3 

28.20  o.li 

55.2  0.7 

56.04  0.14 

55.2  o.l 

28 

28.82  0.07 

29.0  3.2 

28.31  0.06 

55.9  0.9 

56.18  0.11 

55.3  0.3 

Oct.     8 

28.89  0.01 

32.2  3.0 

28.37  0.03 

56.8  l.i 

56.29  0.08 

55.6  0.6 

18 

28.90  0.03 

35.2  2.8 

28.40  0.01 

57.9  1.3 

56.37  0.04 

56.2  0.8 

28 

28.87  0.09 

38.0  2.6 

28.39  0.02 

59.2  1.3 

56.41  0.01 

57.0  l.o 

Nov.     7 

28.78  0.12 

40.6  2.2 

28.37  0.06 

60.5  1.3 

56.42  0.02 

58.0  1.0 

17 

28.66  0.17 

42.8  1.8 

28.31  0.08 

61.8  1.2 

56.40  0.04 

59.0  l.o 

27 

28.49  0.20 

44.6  1.4 

28.23  0.09 

63.0  1.0 

56.36  0.05 

60.0  l.o 

Dec.     7 

28.29  0.24 

46.0  0.8 

28.14  o.u 

64.0  l.o 

56.31  0.08 

61.0  0.9 

17 

28.05  0.25 

46.8  0.3 

28.03  O.li 

65.0  0.8 

56.23  0.10 

61.9  0.9 

27 

27.80  0.27 

47.1  0.2 

27.92  0.12 

65.8  0.6 

56.13  0.10 

62.8  0.7 

37 

27.53 

46.9 

27.80 

66.3 

56.03 

63.5 

Nora.  — 

-Before  the  22d  of  Id 

[arch  the  Slderea 

L  day  of  the  Month 

begins  at  the  Side 

oeal  Oh.  after  the  M 

Ban  Noon;             j 
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APPARENT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS,   FOR    THE   UPPER 

TRANSIT   AT    WASHINGTON. 

Sidereal 

a  Eridani. 
(Achernar.) 

a  Abibtis. 

y  GetL 

Day  of  the 

Month. 

Right  Ascension. 

Dec.  South. 

Bight  Aaeenskm. 

Dee.  North. 

Right  Ascension. 

Dee.  North. 

h.          m. 

O             1 

h.          m. 

O            1 

h.          m. 

O               1 

1     32 

57  57 

1      59 

22  47 

2     35 

2   37 

Jan.      1 

24.23  0.33 

U         H 

66.5  0.2 

*7.28  o.n 

II          ii 

12.4  0.3 

54.09  0.09 

»         if 

54.2  0.7 

11 

23.90  0.32 

66.7  0.3 

7.17  0.18 

12.1   0.4 

54.00  O.n 

53.5  0.6 

21 

23.58  0.32 

66.4  1.0 

7.04  0.18 

11.7  0.7 

53.89  0.13 

52.9  0.5 

31 

23.26  0.30 

65.4  1.4 

6.91  0.14 

11.0  0.8 

53.76  0.14 

52.4  0.4 

Feb.   10 

22.96  0.28 

64.0  1.9 

6.77  0.18 

10.2  0.8 

53.62  0.13 

52.0  0.2 

20 

22.68  0.24 

62.1  2.3 

6.64  0.12 

9.4  0.9 

53.49  0.12 

51.8  o.i 

March  2 

22.44  0.19 

59.8  2.7 

6.52  0.10 

8.5  0.8 

53.37  O.n 

51.7  o.i 

12 

22.25  0.16 

57.1  3.1 

6.42  0.06 

7.7  0.8 

53.26  0.09 

51.6  0.2 

22 

22.10  0.07 

54.0  3.4 

6.36  0.03 

6.9  0.8 

53.17  0.06 

51.8  0.8 

April    1 

22.03  0.01 

50.6  3.6 

6.33  0.01 

6.1   0.6 

53.11  0.02 

52.1  0.6 

11 

22.02  0.04 

47.0  3.6 

6.34  0.07 

5.5  0.8 

53.09  0.02 

52.7  0.7 

21 

22.06  0.13 

43.4  3.7 

6.41  0.12 

5.2  0.1 

53.11  0.06 

53.4  1.0 

May     1 

22.19  0.19 

39.7  3.6 

6.53  O.n 

5.1  0.1 

53.17  0.12 

54.4  1.2 

11 

22.38  0.27 

36.1   3.5 

6.70  0.21 

5.2  0.3 

53.29  0.16 

55.6  1.4 

21 

22.65  0.32 

32.6  3.3 

6.91  0.25 

5.5  0.6 

53.45  0.19 

57.0  1.6 

31 

22.97  0.37 

29.3  3.0 

7.16  0.28 

6.1  1.0 

53.64  0.24 

58.6  1.7 

June   10 

23.34  0.42 

26.3  2.7 

7.44  0.30 

7.1    1.2 

53.88  0.26 

60.3  1.7 

20 

23.76  0.46 

23.6  2.3 

7.74  0.88 

8.3  1.4 

54.14  0.29 

62.0  1.9 

30 

24.22  0.49 

21.3  1.9 

8.07  0.34 

9.7  1.6 

54.43  0.31 

63.9  1.9 

July    10 

24.71  0.49 

19.4  1.2 

8.41   0.35 

11.2  1.7 

54.74  0.82 

65.8  1.9 

20 

25.20  0.48 

18.2  0.8 

8.76  0.34 

12.9  1.9 

55.06  0.31 

67.7  1.7 

30 

25.68  0.47 

17.4  0.1 

9.10  0.32 

14.8  1.9 

55.37  0.81 

69.4  1.6 

Aug.    9 

26.15  0.44 

17.3  0.4 

9.42  0.31 

16.7  1.8 

55.68  0.30 

71.0  1.4 

19 

26.59  0.40 

17.7  l.o 

9.73  0.29 

18.5  1.8 

55.98  0.28 

72.4  1.2 

29 

26.99  0.34 

18.7  1.5 

10.02  0.27 

20.3  1.8 

56.26  0.27 

73.6  1.0 

Sept.    8 

27.33  0.29 

20.2  1.9 

10.29  0.22 

22.1  1.7 

56.53  0.24 

74.6  0.8 

18 

27.62  0.21 

22.1  2.2 

10.51   0.20 

23.8  1.6 

56.77  0.22 

75.4  0.4 

28 

27.83  0.16 

24.3  2.6 

10.71  0.17 

25.4  1.4 

56.99  0.19 

75.8  0.2 

Oct.      8 

27.99  0.08 

26.9  2.9 

10.88  0.13 

26.8  1.2 

57.18  0.15 

76.0  o.i 

18 

28.07  0.01 

29.8  2.9 

11.01  o.io 

28.0  l.i 

57.33  0.12 

75.9  0.3 

28 

28.08  0.07 

32.7  2.8 

11.11   0.08 

29.1  0.9 

57.45  0.10 

75.6  0.4 

Nov.    7 

28.01  0.12 

35.5  2.7 

11.19  0.03 

30.0  0.8 

57.55  0.07 

75.2  0.5 

17 

27.89  0.19 

38.2  2.5 

11.22  0.01 

30.8  0.5 

57.62  0.04 

74.7  0.6 

27 

27.70  0.22 

40.7  2.0 

11.23  0.03 

31.3  0.3 

57.66  0.00 

74.1  0.7 

Dec.     7 

27.48  0.26 

42.7  1.7 

11.20  0.05 

31.6  0.2 

57.66  0.01 

73.4  0.8 

17 

27.22  0.29 

44.4  1.2 

11.15  0.07 

31.8  0.1 

57.65  0.06 

72.6  0.7 

27 

26.93  0.33 

45.6  0.5 

11.08  0.10 

31.7  0.2 

57.59  0.07 

71.9  0.7 

37 

26.60 

46.1 

10.98 

31.5 

57.52 

71.2 

after  the 

22d  of  March  it 

begin*  at  the  Sldem 

d  Oh.  fc/or«  theft 
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APPARENT   PLACES 

OF   THE 

i 
i 

PRINCIPAL   FIXED    STARS,   FOR    THE    UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

ojCbti. 

aPsftSEl. 

qTauri. 

Day  of  the 

Month. 

Right  Ascension. 

Dec.  North. 

Bight  Ascension. 

Dee.  North. 

Bight  Ascension. 

Dec.  North. 

h.           m. 

O             1 

h.          m. 

O            1 

h.           m. 

~  °           '1 

2     54 

3  31 

3      14 

49  20 

3      38 

23    39 

Jan.      1 

48.97  0.08 

U           II 

38.1  0.7 

8.67  0.16 

u         a 

70.3  1.0 

60.10  0.06 

a         n 

44.9  O.l 

11 

48.89  O.n 

37.4  0.6 

8.51  0.20 

71.3  0.6 

60.04  o.io 

45.0  0.0 

21 

48.78  0.12 

36.8  0.4 

8.31   0.22 

71.9  0.3 

59.94  0.12 

45.0  0.2 

31 

48.66  0.14 

36.4  0.4 

8.09  0.23 

72.2  0.2 

59.82  0.14 

44.8  0.3 

Feb.    10 

48.52  o.u 

36.0  0.4 

7.86  0.25 

72.0  0.5 

59.68  0.16 

44.5  0.3 

20 

48.38  0.14 

35.6  0.2 

7.61   0.24 

71.5  0.8 

59.52  0.17 

44.2  0.4  1 

March  2 

48.21  0.12 

35.4  o.O 

7.37  0.22 

70.7  i.i 

59.35  0.16 

43.8  0.5 

12 

48.12  0.10 

35.4  0.1 

7.15  0.19 

69.6  1.4 

59.19  0.14 

43.3  0.6  . 

22 

48.02  0.07 

35.5  0.3 

6.96  0.15 

68.2  1.7 

59.05  o.ll 

42.7  0.6  i 

April    1 

47.95  0.04 

35.8  0.5 

6.81  0.10 

66.5  1.7 

58.94  0.08 

42.1  0j6 

1 

11 

47.91  0.01 

36.3  0.7 

6.71   0.03 

64.8  1.7 

58.86  0.03 

41.5  0.4  ' 

21 

47.92  0.04 

37.0  0.9 

6.68  0.05 

63.1  1.7 

58.83  0.02 

41.1    0.3 

May      1 

47.96  0.10 

37.9  1.1 

6.73  O.n 

61.4  1.6 

58.85  0.06 

40.8  0.2 

11 

48.06  0.14 

39.0  1.3 

6.84  o.n 

59.8  1.4 

58.91  0.12 

40.6  0.0 

21 

48.20  0.18 

40.3  1.4 

7.01  0.24 

58.4  1.3 

59.03  0.16 

40.6  0.2 

31 

48.38  0.22 

41.7  1.6 

7.25  0.29 

57.1  0.8 

59.19  0.20 

40.8  0.4  ' 

June   10 

48.60  0.26 

43.3  1.7 

7.54  0.35 

56.3  0.5 

59.39  0.25 

41.2  0.6  ! 

20 

48.86  0.28 

45.0  1.8 

7.89  0.40 

55.8  0.3 

59.64  0.28 

41.8  0.7 

30 

49.14  0.30 

46.8  1.8 

8.29  0.42 

55.5  o.l 

59.92  0.30 

42.5  0.9 

July    10 

49.44  0.30 

48.6  1.8 

8.71   0.43 

55.6  0.3 

60.22  0.32 

43.4  i.o 

20 

49.74  0.32 

50.4  1.7 

9.14  0.45 

55.9  0.8 

60.54  0.34 

44.4  i.i 

30 

50.06  0.:n 

52.1  1.6 

9.59  0.46 

56.7  i.i 

60.88  0.34 

45.5  l.l  J 

Aug.     9 

50.37  0.31 

53.7  1.4 

10.05  0.45 

57.8  1.4 

61.22  0.34 

46.6  1.2 

19 

50.68  0.29 

55.1  1.2 

10.50  0.43 

59.2  1.5 

61.56   0.33 

47.8  1.8  1 

29 

50.97  0.28 

56.3  1.0 

10.93  0.41 

60.7  1.7 

61.89  0.32 

49.1  1.2 

Sept.    8 

51.25  0.25 

57.3  0.8 

11.34  0.38 

62.4  1.8 

62.21  0.30 

50.3  i.i 

18 

51.50  0.23 

58.1  0.4 

11.72  0.37 

64.2  2.0 

62.51   0.29 

51.4  i.o 

28 

51.73  0.20 

58.5  0.2 

12.09  0.83 

66.2  2.2 

62.80  0.27 

52.4  1.0 

Oct.      8 

51.93  0.18 

58.7  0.1 

12.42  0.30 

68.4  2.3 

63.07  0.23 

53.4  0.9 

18 

52.11  0.15 

58.6  0.3 

12.72  0.24 

70.7  2.2 

63.30  0.21 

54.3  0.7 

28 

52.26  0.12 

58.3  0.4 

12.96  0.20 

72.9  2.2 

63.51  0.19 

55.0  0.7 

Nov.     7 

52.38  0.08 

57.9  0.5 

13.16  0.16 

75.1  2.1 

63.70  0.15 

55.7  0.7 

17 

52.46  0.05 

57.4  0.6 

13.32  o.io 

77.2  2.1 

63.85  o.u 

56.4  0.4 

27 

52.51  0.03 

56.8  0.7 

13.42  0.05 

79.3  1.9 

63.96  0.08 

56.8  0.4 

Dec.     7 

52.54  0.01 

56.1  0.7 

13.47  o.oi 

81.2  1.7 

64.04  0.04 

57.2  0.3 

17 

52.53  0.03 

55.4  0.8 

13.46  0.06 

82.9  1.5 

64.08  0.00 

57.5  0.2 

27 

52.50  0.07 

54.6  0.6 

13.40  0.12 

84.4  1.2 

64.08  0.05 

57.7  O.l 

37 

52.43 

54.0 

13.28 

85.6 

64.03 

57.8 

Noh.- 

Before  the  23d  of  Id 

tarch  the  Sideresj 

d*y  of  the  Month  1 

Mglne  at  the  Sldei 

reel  Oh.  after  the  M< 

An  Noon; 
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APPARENT   PLACES 

OF    THE 

PRINCIPAL  FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

Day  of  the 

Month. 

/Eridanl 

a  Tausi. 
(Aldebaran.) 

a  AUBIGiB. 

(Capella.) 

- 

Bight  Ascension. 

Dee.  South. 

Bight  Ascension. 

Deo.  North. 

Right  Ascension. 

Dec.  North. 

h.          m. 

3     51 

O              1 

13  54 

h.          m. 

4     27 

O            1 

16  13 

h.          m. 

5       6 

45°  50 

Jan.      1 
11 
21 
31 

Feb.   10 

22.43  0.06 
22.37  0.11 
22.26  0.13 
22.13  0.14 
21.99  0.16 

U           If 

64.4  1.4 

65.8  l.i 

66.9  0.8 
67.7  0.6 
68.3  0.3 

s.           s. 

44.05  0.02 
44.03  0.06 
43.97  0.10 
43.87  0.13 
43.74  0.16 

n         u 
14.0  0.2 
13.8  0.2 
13.6  0.2 
13.4  0.2 
13.2  0.3 

9.30  0.01 
9.29  0.06 
9.23  0.12 
9.11   0.16 
8.95  0.20 

62.7  {a 

64.1  1.2 

65.3  l.i 

66.4  0.8 

67.2  0.4 

20 

March  2 
12 
22 

April    1 

21.83  0.18 
21.65  0.16 
21.49  0.15 
21.34  0.13 
21.21  0.09 

68.6  0.1 

68.5  0.8 
68.2  0.6 

67.6  0.8 
66.8  1.2 

43.59  0.16 
43.43  0.17 
43.26  0.15 
43.11  0.14 
42.97  0.10 

12.9  0.2 
12.7  0.2 
12.5  0.2 
12.3  0.2 
12.1  o.i 

8.75  0.28 

8.52  0.24 

8.28  0.28 

8.05  0.22 
7.83  0.19 

67.6  0.2 
67.8  0.1 

67.7  0.4 
67.3  0.7 
66.6  0.9 

11 
21 
May     1 
11 
21 

21.12  0.06 
21.06  0.01 
21.05  0.03 
21.08  0.06 
21.14  0.12 

65.6  1.5 
64.1  1.7 

62.4  1.9 

60.5  2.0 

58,5  2.2 

42.OT  0.07 
42.80  0.03 
42.77  0.02 
42.79  0.05 
42.84  O.n 

12.0  0.1 
11.9  0.1 
12.0  0.2 
12.2  0.3 
12.5  0.4 

7.64  0.15 
7.49  0.09 
7.40  0.03 
7.37  0.08 
7.40  0.09 

65.7  1.2 

64.5  1.3 
63.2  1.8 
61.9  1.3 

60.6  1.4 

31 

June   10 

20 

30 

July    10 

21.26  0.17 
21.43  0.19 

21.62  0.24 
21.86  0.26 
22.12  0.28 

56.3  2.3 
54.0  2.4 

51.6  2.4 

49.2  2.3 
46.9  2.1 

42.95  0.16 

43.11   0.20 

43.31  0.23 
43.54  0.25 
43.79  0.29 

12.9  0.6 
13.5  0.7 
14.2  0.9 
15.1  l.o 
16.1  l.o 

7.49  0.15 
7.64  0.21 

7.85  0.26 
8.11   0.30 
8.41   0.34 

59.2  1.3 
57.9  i.2 

56.7  0.9 

55.8  0.8 
55.0  0.6 

20 
30 
Aug.    9 
19 
29 

22.40  0.30 
22.70  0.31 
23.01  0.31 
23.32  0.30 
23.62  0.30 

44.8  1.9 

42.9  1.5 
41.4  1.3 
40.1  l.o 
39.1  0.7 

44.08  0.30 
44.38  0.32 
44.70  0.32 
45.02  0.31 
45.33  0.32 

17.1  l.o 
18.1  1.0 
19.1  l.o 
20.1  0.9 

21.0  0.8 

8.75  0.87 
9.12  0.40 

9.52  0.42 

9.94  0.42 

10.36  0.43 

54.4  0.4 
54.0  0,8 
53.7  0.0 
53.7  0.2 
53.9  0,4 

Sept    8 
18 
28 

Oct.      8 
18 

23.92  0.28 
24.20  0.26 
24.46  0.24 
24.70  0.22 
24.92  0.19 

38.4  0.1 
38.3  0.2 

38.5  0.6 
39.1  1.0 
40.1  1.3 

45.65  0.31 
45.96  0.29 
46.25  0.28 
46.53  0.27 
46.80  0.26 

21.8  0.7 

22.5  0.6 
23.1  0.3 
23.4  0.2 

23.6  0.1 

10.79  0,42 
11.21  0.42 

11.63  0.41 
12.04  0.40 
12.44  0.37 

54.3  0.5 
54.8  0.6 

55.4  0.8 
56.2  1.0 
57.2  l.i 

28 

Nov.    7 
17 
27 

Dec.     7 

25.11  0.16 
25.27  0.13 
25.40  0.10 
25.50  0.06 
25.56  0.03 

41.4  1.5 
42.9  1.7 
44.6  1.8 
46.4  1.8 
48.2  1.8 

47.05  0.21 
47.26  0.19 
47.45  0.17 
47.62  0.12 
47.74  0.09 

23.7  0.0 
23.7  0.1 
23.6  0.1 
23.5  0.2 
23.3  0.2 

12.81   0.34 

13.15  0.31 

13.46  0.26 

13.72  0.21 
13.93  0.15 

58.3  1.2 
59.5  1.8 
60.8  1.5 
62.3  1.5 
63.8  1.5 

17 
27 
37 

25.59  0.02 
25.57  0.04 
25.53 

50.0  1.7 
51.7  1.5 
53.2 

47.83  0.04 
47.87  0.01 
47.88 

23.1  0.3 
22.8  0.2 
22.6 

14.08  0.10 
14.18  0.05 
14.23 

65.3  1.5 
66.8  1.4 
68.2 

•Iter  the 

23d  of  Maroh  It  1 

begins  at  the  flldem 

il  Oh.  fo/or*  the  N 

leni  Noon. 

34 
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APPARENT   PLACES 

OF   THE   : 

PRINCIPAL   FIXED    STARS,   FOR    THE   UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

8  Orionis. 
(RigeL) 

/f  Taum. 

S  Oaioiris. 

Day  of  the 

Month. 

Right  Aeeenston. 

Deo.  South. 

Right  Aeoeukm. 

Deo.  North. 

Right  Aeoenskm. 

Dee.  South. 

h.          m. 

O              f 

h.          m. 

O            1 

h.          m. 

°     ~   ' 

5        7 

8  21 

5      17 

28  29 

5      24 

0   24 

8.                 I. 

tt        ii 

8.                 8. 

U            II 

8.                 8. 

~  ".      " 

Jan.      1 

41.11  o.oi 

68.1  1.6 

16.51  0.02 

5.6  0.5 

43.27  0.02 

25.1  1.2 

11 

41.10  0.05 

69.6  l.s 

16.53  0.03 

6.1   0.4 

43.25  0.02 

26.3  1.0 

21 

41.05  0.09 

70.9  1.0 

16.50  0.08 

6.5  0.3 

43.23  0.05 

27.3  0.9 

31 

40.96  0.12 

71.9  0.9 

16.42  O.ll 

6.8  0.3 

43.18  0.10 

28.2  0.7 

Feb.    10 

40.84  0.15 

72.8  0.6 

16.31  0.15 

7.1   0.2 

43.08  0.13 

28.9  0.5 

20 

40.69  0.16 

73.4  0.3 

16.16  0.17 

7.3  o.o 

42.95  0.15 

29.4  0.8 

March  2 

40.53  0.17 

73.7  0.1 

15.99  0.18 

7.3  o.l 

42.80  0.17 

29.7  0.1 

12 

40.36  0.17 

73.8  0.1 

15.81  0.18 

7.2  0.2 

42.63  0.16 

29.8  0.0 

22 

40.19  0.16 

73.7  0.4 

15.63  0.17 

7.0  0.3 

42.47  0.15 

29.8  0.2 

April    1 

40.03  0.14 

73.3  0.7 

15.46  0.15 

6.7  0.4 

42.32  0.13 

29.6  0.4 

11 

39.89  o.ii 

72.6  0.9 

15.31  0.U 

6.3  0.4 

42.19  0.12 

29.2  0.6 

21 

39.78  0.07 

71.7  l.i 

15.20  0.08 

5.9  0.5 

42.07  0.09 

28.6  0.8 

May     1 

39.71  0.03 

70.6  1.3 

15.12  0.03 

5.4  0.5 

41.98  0.04 

27.8  0.9 

11 

39.68  0.01 

69.3  1.6 

15.09  0.02 

4.9  0.4 

41.94  0.01 

26.9  1.0 

21 

39.69  0.05 

67.7  1.7 

15.11   0.07 

4.5  0.4 

41.93  0.05 

25.9  1.2 

31 

39.74  0.09 

66.0  1.8 

15.18  0.12 

4.1  0.3 

41.98  0.10 

24.7  1.4 

June   10 

39.83  0.13 

64.2  1.9 

15.30  0.16 

3.8  o.l 

42.08  0.12 

23.3  1.6 

20 

39.96  0.18 

62.3  2.0 

15.46  0.21 

3.7  0.1 

42.20  0.16 

21.8  1.5 

30 

40.14  0.20 

60.3  1.9 

15.67  0.24 

3.6  0.0 

42.36  0.20 

20.3  1.5 

July    10 

40.34  0.23 

58.4  1.9 

15.91   0.27 

3.6  0.1 

42.56  0.23 

18.8  1.5 

20 

40.57  0.26 

56.5  1.8 

16.18  0.30 

3.7  0.2 

42.79  0.25 

17.3  1.4 

30 

40.83  0.28 

54.7  1.6 

16.48  0.82 

3.9  0.3 

43.04  0.27 

15.9  1.3 

Aug.    9 

41.11  0.29 

53.1  1.3 

16.80  0.34 

4.2  0.4 

43.31  0.28 

14.6  1.8 

19 

41.40  0.29 

51.8  l.i 

17.14  0.34 

4.6  0.4 

43.59  0.29 

13.3  0.9 

29 

41.69  0.30 

50.7  0.7 

17.48  0.83 

5.0  0.4 

43.88  0.30 

12.4  0.5 

Sept.    8 

41.99  0.80 

50.0  0.8 

17.81   0.34 

5.4  0.3 

44.18  0.30 

11.9  0.3 

18 

42.29  0.30 

49.7  o.i 

18.15  0.34 

5.7  0.4 

44.48  0.29 

11.6  o.l 

28 

42.59  0.28 

49.8  0.3 

18.49  0.34 

6.1    0.4 

44.77  0.29 

11.5  0.3 

Oct.      8 

42.87  0.26 

50.1   0.8 

18.83  0.33 

6.5  0.5 

45.06  0.28 

11.8  0.5 

18 

43.13  0.25 

50.9  l.i 

19.16  o.3i 

6.8  0.4 

45.34  0.27 

12.3  0.8 

28 

43.38  0.23 

52.0  1.8 

19.47  0.29 

7.2  0.8 

45.61  0.26 

13.1  l.i 

Nov.    7 

43.61  0.20 

53.3  1.6 

19.76  0.25 

7.5  0.4 

45.86  0.22 

14.2  1.2 

17 

43.81  0.18 

54.9  1.7 

20.01   0.23 

7.9  0.8 

46.08  0.19 

15.4  1.4 

27 

43.99  0.14 

56.6  1.8 

20.24  0.20 

8.2  0.4 

46.27  0.16 

16.8  1.4 

Dec.     7 

44.13  O.ll 

58.4  1.8 

20.44  0.15 

8.6  0.4 

46.43  0.18 

18.2  1.4 

17 

44.24  0.06 

60.2  1.7 

20.59  0.09 

9.0  0.4 

46.56  0.09 

19.6  1.8 

27 

44.30  0.01 

61.9  1.6 

20.68  0.06 

9.4  0.4 

46.65  0.05 

20.9  1.3 

37 

44.31 

63.5 

20.74 

9.8 

46.70 

22.2 

Nora.- 
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APPARENT   PLACES 

OF   THE 

PRINCIPAL  FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

aLepoiis. 

t  Obionis. 

a  Columbia. 

Day  of  the 

Month. 

Right  Attention. 

Dee.  South. 

Bight  Ascension. 

Deo.  South. 

Bight  Ascension. 

Dee.  South. 

h.          m. 

o          / 

h.          m. 

O             f 

h.           m. 

O          1 

5      26 

17  55 

5      28 

1  17 

5      34 

34   8 

Jan. 

1 

26.71  0.00 

II            II 

35.5  2.0 

8.                 8. 

58.62  0.03 

42.5  1.2 

29.89  0.03 

66.0  2.6 

11 

26.71  0.05 

37.5  1.8 

58.65  0.03 

43.7  l.i 

29.86  0.08 

68.6  2.4 

21 

26.66  0.09 

39.3  1.5 

58.62  0.07 

44.8  0.9 

29.78  0.12 

71.0  2.0 

31 

26.57  0.18 

40.8  1.2 

58.55  o.io 

45.7  0.7 

29.66  O.n 

73.0  1.6 

Feb. 

10 

26.44  0.15 

42.0  0.9 

58.45  0.14 

46.4  0.6 

29.49  0.20 

,74.6  1.2 

20 

26.29  0.17 

42.9  0.5 

58.31  0.15 

47.0  0.4 

29.29  0.22 

75.8  0.7 

March  2 

26.12  0.19 

43.4  0.2 

58.16  0.17 

47.4  o.l 

29.07  0.22 

76.5  0.3 

12 

25.93  0.19 

43.6  0.2 

57.99  0.17 

47.5  0.1 

28.85  0.24 

76.8  0.2 

22 

25.74  0.17 

43.4  0.4 

57.82  0.16 

47.4  0.2 

28.61   0.23 

76.6  0.6 

Apri 

1 

25.57  0.16 

43.0  0.8 

57.66  0.14 

47.2  0.4 

28.38  0.21 

76.0  l.i 

11 

25.41  0.14 

42.2  l.i 

57.52  o.n 

46.8  0.6 

28.17  0.19 

74.9  1.4 

21 

25.27  o.n 

41.1   14 

57.41  0.08 

46.2  0.8 

27.98  0.14 

73.5  1.7 

May 

1 

25.16  0.06 

39.7  1.6 

57.33  0.05 

45.4  l.o 

27.84  o.ll 

71.8  2.1 

11 

25.10  0.03 

38.1  1.9 

57.28  0.00 

44.4  l.i 

27.73  0.06 

69.7  2.4 

21 

25.07  0.04 

36.2  2.1 

57.28  0.04 

43.3  1.2 

27.67  0.01 

67.3  2.6 

31 

25.11  0.07 

34.1   2.3 

57.32  0.08 

42.1  1.3 

27.66  0.04 

64.7  2.9 

Juae 

10 

25.18  0.10 

31.8  2.5 

57.40  0.12 

40.8  1.5 

27.70  0.09 

61.8  3.0 

20 

25.28  0.15 

29.3  2.4 

57.52  0.16 

39.3  1.6 

27.79  0.13 

58.8  2.9 

30 

25.43  0.19 

26.9  2.2 

57.68  0.20 

37.7  1.6 

27.92  o.n 

55.9  2.8 

July 

10 

25.62  0.22 

24.7  2.1 

57.88  0.22 

36.1  1.5 

28.09  0.21 

53.1  2.8 

20 

25.84  0.24 

22.6  2.0 

58.10  0.24 

34.6  1.4 

28.30  0.24 

50.3  2.6 

30 

26.08  0.26 

20.6  1.9 

58.34  0.27 

33.2  1.4 

28.54  0.27 

47.7  2.2 

Aug. 

9 

26.34  0.28 

18.7  1.5 

58.61  0.28 

31.8  1.2 

28.81  0.30 

45.5  1.8 

19 

26.62  0.29 

17.2  1.2 

58.89  0.29 

30.6  0.9 

29.11  0.31 

43.7  1.4 

29 

26.91  0.80 

16.0  0.7 

59.18  0.30 

29.7  0.6 

29.42  0.32 

42.3  0.9 

Sept. 

8 

27.21  0.30 

15.3  0.4 

59.48  0.30 

29.1  0.3 

29.74  0.33 

41.4  0.3 

18 

27.51  0.80 

14.9  0.2 

59.78  0.29 

28.8  0.0 

30.07  0.33 

41.1   0.2 

28 

27.81  0.29 

15.1  0.5 

60.07  0.29 

28.8  0.3 

30.40  0.82 

41.3  0.7 

Oct. 

8 

28.10  0.29 

15.6  1.0 

60.36  0.28 

29.1  0.6 

30.72  0.30 

42.0  1.2 

18 

28.39  0.26 

16.6  1.8 

60.64  0.27 

29.7  0.8 

31.02  0.29 

43.2  1.6 

28 

28.65  0.24 

17.9  1.8 

60.91  0.25 

30.5  l.i 

31.31   0.26 

44.8  2.1 

Nov. 

7 

28.89  0.22 

19.7  2.0 

61.16  0.23 

31.6  1.3 

31.57  0.23 

46.9  2.8 

17 

29.11  0.19 

21.7  2.2 

61.39  0.20 

32.9  1.4 

31.80  0.20 

49.7  8.0 

27 

29.30  0.15 

23.9  2.3 

61.59  0.17 

34.3  1.6 

32.00  0.15 

52.7  3.0 

Dec. 

7 

29.45  o.n 

26.2  2.4 

61.76  0.13 

35.8  1.4 

32.15  0.10 

55.7  3.0 

17 

29.56  0.07 

28.6  2.3 

61.89  0.08 

37.2  1.4 

32.25  0.05 

58.7  8.0 

27 

29.63  0.03 

30.9  2.1 

61.97  0.03 

38.6  1.3 

32.30  0.01 

61.7  2.7 

37 

29.66 

33.0 

62.00 

39.9 

32.31 

64.4 

after  the  22d  of  March  it  begins  at  the  Sidereal  Oh.  be/ore  the  Mean  Noon. 
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APPARENT   PLACES 

OF   THE   ] 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT    WASHINGTON. 

Sidereal 

Day  of  the 

Month. 

a  Okionis. 

p  Geminorum. 

a  Aignj. 
(Canoptu.) 

Bight  Attention. 

Deo.  North. 

Bight  Attention. 

Deo.  North. 

Right  Ascension. 

Deo.  South. 

h.          m» 

5     47 

Ui 

h.           m. 

6      14 

22°  35' 

h.          m. 

6      20 

52  36' 

Jan.      1 
11 
21 
31 

Feb.   10 

27.01  0.04 
27.05  0.00 
27.05  0.05 
27.00  0.09 
26.91  0.12 

U           II 

42.5  0.8 
41.7  0.7 
41.0  0.6 
40.4  0.5 
39.9  0.3 

19.83  0.08 
19.91  0.02 
19.93  0.02 
19.91  0.07 

19.84  O.n 

II         ii 

5.2  0.0 

5.2  0.1 

5.3  0.2 
5.5  0.2 
5.7  0.2 

48.88  0.03 
48.85  O.ll 
48.74  0.17 
48.57  0.23 
48.34  0.28 

_  a         u 

62.4  8.4 

65.8  8.1 

68.9  2.8 

71.7  2.4 

74.1  2.0 

20 

March  2 
12 
22 

April    1 

26.79  0.15 
26.64  0.16 
26.48  0.17 
26.31  0.16 
26.15  0.15 

39.6  0.2 
39.4  0.2 
39.2  0.0 

39.2  0.1 

39.3  0.2 

19.73  0.14 
19.59  0.17 
19.42  0.18 
19.24  0.17 
19.07  0.16 

5.9  0.2 

6.1  0.1 

6.2  0.1 

6.3  0.0 
6.3  0.0 

48.06  0.32 
47.74  0.83 
47.41  0.36 
47.05  0.35 
46.70  0.34 

76.1  1.5 
77.6  0.9 

78.5  0.8 
78.8  0.0 
78.8  0.7 

11 
21 
May     1 
11 
21 

26.00  0.12 
25.88  0.08 
25.80  0.05 
25.75  0.02 
25.73  0.04 

39.5  0.8 
39.8  0.4 
40.2  0.5 
40.7  0.7 
41.4  0.8 

18.91  0.14 
18.77  0.11 
18.66  0.07 
18.59  0.04 
18.55  0.08 

6.3  0.1 
6.2  0.1 

6.1   0.2 

5.9  0.1 

5.8  0.0 

46.36  0.82 
46.04  0.29 
45.75  0.25 
45.50  0.19 
45.31  0.12 

78.1  l.i 

77.0  1.5 
75.5  2.0 
73.5  2.4 

71.1  2.7 

31 

June  10 
20 
30 

July    10 

25.77  0.07 
25.84  O.n 
25.95  0.15 
26.10  0.19 
26.29  0.22 

42.2  0.9 
43.1  0.9 
44.0  1.0 

45.0  1.1 

46.1  1.0 

18.58  0.05 
18.63  0.10 
18,73  0.15 
18.88  0.18 
19.06  0.21 

5.8  O.l 
5.7  0.0 
5.7  O.l 

5.6  O.l 

5.7  O.l 

45.19  0.08 
45.11  0.01 
45.10  0.04 
45.14  0.10 
45.24  0.17 

68.4  8.0 
65.4  8.1 
62.3  s.8 
59.0  8.4 
55.6  8.8 

20 
30 

Aug.    9 

*    19 

29 

26.51  0.24 

26.75  0.25 
27.00  0.28 
27.28  0.80 
27.58  0.80 

47.1  1.0 
48.1  0.9 
49.0  0.8 
49.8  0.7 
50.5  0.5 

19.27  0.24 
19.51  0.27 
19.78  0.29 
20.07  0.80 
20.37  0.82 

5.8  O.l 

5.9  0.2 

6.1  O.l 

6.2  0.0 
6.2  0.0 

45.41  0.22 
45.63  0.27 
45.90  0.31 
46.21  0.35 
46.56  0.87 

52.3  2.9 

49.4  2.6 
46.8  2.3 

44.5  1.9 

42.6  1.4 

Sept.    8 
18 
28 

Oct.     8 

18 

27.88  0.80 
28.18  0.80 
28.48  0.80 
28.78  0.80 
29.08  0.29 

51.0  0.2 
51.2  o.o 
51.2  0.2 

51.0  0.4 

50.6  0.6 

20.69  0.83 

21.02  0.82 
21.34  0.38 
21.67  0.33 

22.00  0.82 

6.2  0.1 
6.1  O.l 
6.0  0.2 
5.8  0.2 
5.6  0.3 

46.93  0.40 
47.33  0.41 
47.74  0.41 
48.15  0.41 
48.56  0.38 

41.2  0.8 
40.4  0.2 
40.2  0.6 
40.8  1.2 
42.0  1.7 

28 

Nov.    7 

17 

27 

Dec.     7 

29.37  0.27 
29.64  0.25 
29.89  0.22 
30.11  0.19 
30.30  0.17 

50.0  0.8 

49.2  0.9 

48.3  l.o 
47.3  1.0 
46.3  l.o 

22.32  0.31 
22.63  0.30 
22.93  0.27 
23.20  0.24 
23.44  0.20 

5.3  0.3 

5.0  0.4 

4.6  0.3 
4.3  0.3 

4.0  0.2 

48.94  0.36 
49.30  0.32 
49.62  0.28 
49.90  0.21 

50.11   0.15 

43.7  2.1 

45.8  2.7 

48.5  3.1 

51.6  3.4 
55.0  8.6 

17 
27 
37 

30.47  o.n 
30.58  0.06 
30.64 

45.3  l.o 
44.3  0.9 
43.4 

23.64  0.15 
23.79  0.12 
23.91 

3.8  O.l 
3.7  0.0 
3.7 

50.26  0.08 
50.34  0.02 
50.36 

58.6  3.6 
62.2  3.5 
65.7 

NOTB.  — 

-Before  the  22d  of  1 

larch  the  Sidereal 

1  day  of  the  Month  1 
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APPARENT   PLACES 

OF   THE   : 

PRINCIPAL  FIXED   STARS,  FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 
Day  of  the 

51  (Her.)  Cephei. 

m  Cajtib  Majokib. 
{Siriut.) 

•  Cania  Majori*. 

Month. 

Bight  Amadou., 

Doctors*. 

Right  Aeoenekm. 

Dec.  South. 

Bight  AjoeniUn. 

Deo.  South. 

h.          m. 

6     31 

87  1^ 

h.          m. 

6     38 

O             1 

16  31 

h.          m. 

6     52 

28  46 

Jan.      1 
11 
21 
31 

Feb.   10 

94.92  0.86 
95.28  0.66 
94.72  1.44 
93.28  2.25 

91.03  2.98 

N           II 

71.8  8.2 

75.0  3.1 

78.1  8.0 

81.1   2.7 

83.8  2.2 

51.94  0.07 

52.01  0.01 

52.02  0.03 
51.99  0.07 
51.92  0.12 

u         u 
16.8  2.8 

19.1  2.1 

21.2  1.9 
23.1  1.6 
24.7  1.3 

61.74  0.06 
61.80  0.02 
61.82  0.04 
61.78  0.09 
61.69  0.13 

II           u 

42.5  2.9 

45.4  2.7 
48.1  2.4 

50.5  2.1 

52.6  1.8 

20 

March  2 

12 

22 

April    1 

88.10  8.62 

84.58  8.90 
80.68  4.19 
76.49  4.19 
72.30  4.09 

86.0  1.8 
87.8  1.2 
89.0  0.6 
89.6  0.0 
89.6  0.7 

51.80  0.15 
51.65  0.16 
51.49  0.18 
51.31  0.19 
51.12  0.18 

26.0  1.0 
27.0  0.7 
27.7  0.8 

28.0  0.1 

28.1  0.3 

61.56  0.17 
61.39  0.19 
61.20  0.21 
60.99  0.21 
60.78  0.21 

54.4  1.4 

55.8  1.0 
56.8  0.6 
57.4  0.2 
57.6  0.2 

11 
21 
May     1 
11 
21 

68.21  8.80 
64.41   8.88 

61.08  2.81 
58.27  2.20 
56.07  1.45 

68.9  1.2 
87.7  1.7 
86.0  2.1 
83.9  2.5 
81.4  2.8 

50.94  0.16 
50.78  0.14 
50.64  0.12 
50.52  0.08 
50.44  0.02 

27.8  0.6 

27.2  0.9 

26.3  1.2 
25.1  1.5 
23.6  1.6 

60.57  0.19 
60.38  0.17 
60.21  0.15 
60.06  o.ll 
59.95  0.06 

57.4  0.7 
56.7  l.i 
55.6  1.4 
54.2  1.6 
52.6  1.9 

31 

June   10 
20 
30 

July    10 

54.62  0.62 
54.00  0.10 
54.10  0.89 
54.99  1.67 
56.66  2.89 

78.6  3.0 
75.6  8.1 
72.5  8.1 
69.4  3.1 
66.3  2.9 

50.42  0.01 

50.43  0.04 
50.47  0.08 
50.55  o.ll 
50.66  0.16 

22.0  1.7 

20.3  1.9 

18.4  2.1 
16.3  2.1 
14.2  2.0 

59.89  0.03 
59.86  0.03 
59.89  0.05 
59.94  0.09 
60.03  0.12 

50.7  2.2 

48.5  2.4 
46.1   2.5 

43.6  2.6 

41.0  2.5 

20 
30 

Aug.    9 
19 
29 

59.05  3.07 

62.12  3.64 

65.76  4.21 
69.97  4.64 

74.61   5.02 

63.4  2.7 
60.7  2.5 

58.2  2.1 
56.1  1.8 

54.3  1.4 

50.82  0.18 
51.00  0.21 
51.21  0.23 
51.44  0.26 
51.70  0.27 

12.2  1.9 

10.3  1.8 

8.5  1.5 
7.0  1.2 
5.8  0.9 

60.15  0.17 
60.32  0.20 
60.52  0.23 
60.75  0.25 

61.00  0.28 

38.5  2.4 

36.1  2.8 

33.8  2.0 
31.8  1.6 

30.2  1.2 

Sept    8 
18 
28 

Oct.     8 
18 

79.63  5.29 
84.92  5.48 

90.40  5.49 

95.89  5.47 

101.36  5.82 

52.9  1.1 

51.8  0.5 
51.3  0.4 

50.9  0.7 
51.6  1.0 

51.97  0.28 
52.25  0.28 
52.54  0.81 
52.85  0.32 
53.17  0.80 

4.9  0.5 
4.4  0.0 
4.4  0.4 
4.8  0.9 
5.7  1.2 

61.28  0.30 
61.58  0.81 

61.89  0.32 
62.21   0.32 

62.53  0.32 

29.0  0.8 
28.2  0.8 
27.9  0.8 
28.2  0.8 
29.0  1.4 

28 

Nov.    7 
17 
27 

Dec.     7 

106.68  5.04 

111.72  4.59 
116.31   4.07 
120.38  8.42 
123.80  2.65 

52.6  1.4 
54.0  1.8 

55.8  2.2 
58.0  2.6 
60.6  2.8 

53.47  0.29 
53.76  0.27 
54.03  0.24 
54.27  0.22 
54.49  0.19 

6.9  1.7 
8.6  2.0 

10.6  2.1 

12.7  2.4 
15.1  2.5 

62.85  0.81 
63.16  0.29 
63.45  0.27 
63.72  0.23 
63.95  0.19 

30.4  1.8 

32.2  2.1 

34.3  2.5 
36.8  2.8 
39.6  3.0 

17 
27 
37 

126.45  1.82 
128.27  0.95 
129.22 

63.4  8.1 

66.5  8.2 
69.7 

54.68  0.15 
54.83  0.09 
54.92 

17.6  2.5 
20.1   2.5 

22.6 

64.14  0.16 
64.30  0.09 
64.39 

42.6  8.1 

45.7  2.9 
48.6 

after  the 

22d  of  March ltl 
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APPARENT  PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

atonal 

Day  of  the 

Month. 

o*  Gexninonun. 

o»  Gbmikokum. 

(Castor.) 

a  Canis  Mihohib. 
(Procyon.) 

Bight  Ascension. 

Dto.  North. 

Bight  Aaoenaioii. 

Deo.  JVortA. 

Right  Aeoenflton. 

Dee.  North. 

h.          m. 

7     11 

22  14 

h.          m. 

7     25 

O            1 

32  11 

h.          m. 

7     31 

O               1 

5  35 

Jan.      1 

36.15  0.14 

N           It 

35.4  0.2 

29.73  0.16 

u         n 

56.4  0.4 

50.00  0.14 

ff          u 

24.4  1.2 

11 

36.29  0.08 

35.2  0.0 

29.89  O.u 

56.8  0.6 

50.14  0.09 

23.2  l.l 

21 

36.37  0.03 

35.2  0.1 

30.00  0.05 

57.4  0.7 

50.23  0.04 

22.1  1.0 

31 

36.40  0.02 

35.3  0.3 

30.05  0.01 

58.1  0.8 

50.27  0.01 

21.1  0.8 

Fob.   10 

36.38  0.07 

35.6  0.8 

30.04  0.07 

58.9  0.8 

50.26  0.05 

20.3  0.5 

20 

36.31  O.H 

35.9  0.8 

29.97  0.11 

59.7  0.7 

50.21  0.09 

19.8  0.3 

March  2 

36.20  0.14 

36.2  0.4 

29.86  0.15 

60.4  0.7 

50.12  0.13 

19.5  0.3 

12 

36.06  0.16 

36.6  0.3 

29.71  0.17 

61.1  0.6 

49.99  0.15 

19.2  o.i 

22 

35.90  o.n 

36.9  0.2 

29.54  0.18 

61.7  0.4 

49.84  0.16 

19.1  0.1 

April    1 

35.73  0.16 

37.1  0.2 

29,36  0.18 

62.1  0.3 

49.68  0.15 

19.2  0.2 

11 

35.57  0.16 

37.3  0.1 

29.18  0.18 

62.4  0.1 

49.53  0.15 

19.4  0.3 

21 

35.41  0.13 

37.4  0.1 

29.00  0.15 

62.5  0.1 

49.38  0.14 

19.7  0.8 

May     1 

35.28  0.10 

37.5  0.0 

28.85  0.18 

62.4  0.2 

49.24  0.11 

20.0  0.4 

11 

35.18  0.07 

37.5  0.0 

28.72  0.10 

62.2  0.4 

49.13  0.09 

20.4  0.5 

21 

35.11  0.04 

37.5  0.1 

28.62  0.04 

61.8  0.5 

49.04  0.04 

20.9  0.6 

31 

35.07  0.01 

37.4  0.1 

28.58  0.01 

61.3  0.6 

49.00  0.01 

21.5  0.6 

June   10 

35.08  0.04 

37.3  0.1 

28.57  0.04 

60.7  0.6 

48.99  0.02 

22.1  0.7 

20 

35.12  0.09 

37.2  o.i 

28.61  0.08 

60.1  0.7 

49.01  0.06 

22.8  0.9 

30 

35.21  0.12 

37.1  0.1 

28.69  O.n 

59.4  0.7 

49.07  0.09 

23.7  0.8 

July    10 

35.33  0.16 

37.0  0.1 

28.80  0.16 

58.7  0.8 

49.16  0.u 

24.5  0.7 

20 

35.49  0.19 

36.9  0.2 

28.96  0.19 

57.9  0.8 

49.27  0.15 

25.2  0.7 

30 

35.68  0.22 

36.7  0.2 

29.15  0.22 

57.1  0.8 

49.42  0.18 

25.9  0.6 

Aug.    9 

35.90  0.24 

36.5  0.2 

29.37  0.25 

56.3  0.8 

49.60  0.21 

26.5  0.5 

19 

36.14  0.26 

36.3  0.8 

29.62  0.28 

55.5  0.9 

49.81   0.22 

27.0  0.3 

29 

36.40  0.29 

36.0  0.4 

29.90  0.30 

54.6  0.9 

50.03  0.24 

27.3  0.0 

Sept    8 

36.69  0.31 

35.6  0.5 

30.20  0.33 

53.7  0.8 

50.27  0.27 

27.3  0.1 

18 

37.00  0.32 

35.1  0.6 

30.53  0.34 

52.9  0.8 

50.54  0.29 

27.2  0.4 

28 

37.32  0.32 

34.5  0.6 

30.87  0.35 

52.1  0.8 

50.83  0.30 

26.8  0.6 

Oct.     8 

37.64  0.33 

33.9  0.7 

31.22  0.36 

51.3  0.8 

51.13  0.81 

26.2  0.7 

18 

37.97  0.35 

33.2  0.7 

31.58  0.37 

50.5  0.7 

51.44  0.32 

25.5  1.0 

28 

38.32  0.83 

32.5  0.8 

31.95  0.38 

49.8  0.7 

51.76  0.31 

24.5  1.3 

Nov.    7 

38.65  0.32 

31.7  0.8 

32.33  0.36 

49.1  0.6 

52.07  0.30 

23.2  1.5 

17 

38.97  0.81 

30.9  0.7 

32.69  0.34 

48.5  0.3 

52.37  0.29 

21.7  1.5 

27 

39.28  0.29 

30.2  0.6 

33.03  0.32 

48.2  0.2 

52.66  0.27 

20.2  1.6 

Dec.     7 

39.57  0.27 

29.6  0.5 

33.35  0.29 

48.0  0.1 

52.93  0.25 

18.6  1.5 

17 

39.84  0.21 

29.1  0.4 

33.64  0.25 

47.9  0.2 

53.18  0.22 

17.1    1.5 

27 

40.05  0.16 

28.7  0.2 

33.89  0.19 

48.1  0.3 

53.40  0.16 

15.6  1.3 

37 

40.21 

28.5 

34.08 

48.4 

53.56 

14.3 

Nora.— 

-Before  the  23d  of  B 

[arch  the  Sidereal 

day  of  the  Month  1 

wgini  at  the  Side 

real  Oh.  o/fcr  the  M< 

lanNoon; 
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APPARENT   PLACES 

OF    THE 

PRINCIPAL  FIXED    STARS,   FOR   THE   UPPER 

TRANSIT  AT   WASHINGTON. 

Qdaml 

B  Qeminornm. 
(Pollux.) 

15  Argus. 

s  Hydro. 

Day  of  the 

Month. 

Right  Ascension. 

Deo.  North. 

Right  Ascension. 

Dee.  South. 

Right  Ascension. 

Dee.  North. 

h.          in* 

O             1 

h.          m. 

O             1 

h.          m. 

O           1 

7     36 

28  21 

8        1 

23  53 

8     39 

6  56 

1.                8. 

N           M 

8.               •• 

o        u 

S.                8. 

«          II 

Jan.      1 

35.03  0.17 

67.8  0.1 

28.41  0.15 

31.8  2.8 

13.14  0.20 

30.9  1.4 

11 

35.20  o.n 

67.9  0.3 

28.56  0.10 

34.6  2.8 

13.34  0.16 

29.5  1.2 

21 

35.31  0.06 

68.2  0.5 

28.66  0.04 

37.4  2.6 

13.50  O.li 

28.3  1.0 

31 

35.37  0.00 

68.7  0.6 

28.70  0.01 

40.0  2.4 

13.61  0.06 

27.3  0.8 

Fob.    10 

35.37  0.05 

69.3  0.6 

28.69  0.06 

42.4  2.0 

13.67  0.00 

26.5  0.5 

20 

35.32  0.10 

69.9  0.7 

28.63  0.10 

44.4  1.7 

13.67  0.04 

26.0  0.4 

March  2 

35.22  0.14 

70.6  0.6 

28.53  0.14 

46.1  1.4 

13.63  0.07 

25.6  0.2 

12 

35.08  0.16 

71.2  0.5 

28.39  0.16 

47.5  1.0 

13.56  0.10 

25.4  0.0 

22 

34.92  0.17 

71.7  0.4 

28.23  0.18 

48.5  0.6 

13.46  0.13 

25.4  0.1 

April    1 

34.75  0.18 

72.1  0.8 

28.05  0.18 

49.1  0.3 

13.33  0.14 

25.5  0.2 

11 

34.57  0.17 

72.4  0.2 

27.87  0.18 

49.4  0.1 

13.19  0.14 

25.7  0.8 

21 

34.40  0.15 

72.6  o.i 

27.69  0.18 

49.5  0.5 

13.05  0.14 

26.0  0.4 

May     1 

34.25  0.12 

72.7  0.1 

27.51  0.15 

49.0  0.8 

12.91  0.13 

26.4  0.4 

11 

34.13  0.09 

72.6  0.2 

27.36  0.18 

48.2  l.i 

12.78  o.li 

26.8  0.4 

21 

34.04  0.06 

72.4  0.3 

27.23  0.10 

47.1  1.3 

12.67  0.06 

27.2  0.5 

31 

33.98  0.02 

72.1  0.3 

27.13  0.07 

45.8  1.6 

12.59  0.05 

27.7  0.6 

June   10 

33.96  0.03 

71.8  0.5 

27.06  0.03 

44.2  1.8 

12.54  0.03 

28.3  0.6 

20 

33.99  0.06 

71.3  0.5 

27.03  o.OO 

42.4  2.0 

12:51  o.oo 

28.9  0.5 

30 

34.05  0.10 

70.8  0.5 

27.03  0.03 

40.4  2.0 

12.51  0.03 

29.4  0.6 

July    10 

34.15  0.14 

70.3  0.6 

27.06  0.07 

38.4  2.1 

12.54  0.07 

30.0  0.5 

20 

34.29  0.17 

69.7  0.6 

27.13  0.10 

36.3  2.8 

12.61  0.08 

30.5  0.4 

30 

34.46  0.20 

69.1  0.7 

27.23  0.13 

34.0  2.1 

12.69  0.12 

30.9  0.8 

Aug.    9 

34.66  0.23 

68.4  0.7 

27.36  0.17 

31.9  1.9 

12.81  0.15 

31.2  0.2 

19 

34.89  0.26 

67.7  0.7 

27.53  0.20 

30.0  1.6 

12.96  0.17 

31.4  o.l 

29 

35.15  0.28 

67.0  0.8 

27.73  0.22 

28.4  1.3 

13.13  0.20 

31.5  0.2 

Sept.    8 

35.43  0.30 

66.2  0.9 

27.95  0.25 

27.1  0.9 

13.33  0.23 

31.3  0.3 

18 

35.73  0.33 

65.3  0.8 

28.20  0.28 

26.2  0.5 

13.56  0.25 

31.0  0.6 

28 

36.06  0.34 

64.5  0.9 

28.48  0.30 

25.7  0.1 

13.81   0.27 

30.4  0.8 

Oct.      8 

36.40  0.35 

63.6  0.8 

28.78  0.32 

25.8  0.5 

14.08  0.30 

29.6  0.9 

18 

36.75  0.85 

62.8  0.9 

29.10  o.3i 

26.3  1.0 

14.38  0.31 

28.7  1.2 

28 

37.10  0.35 

61.9  0.9 

29.41  0.33 

27.3  1.5 

14.69  0.32 

27.5  1.5 

Nov.    7 

37.45  0.35 

61.0  0.8 

29.74  0.32 

28.8  1.9 

15.01   0.32 

26.0  1.7 

17 

37.80  0.34 

60.2  0.6 

30.06  0.31 

30.7  2.8 

15.33  0.83 

24.3  1.7 

27 

38.14  0.32 

59.6  0.5 

30.37  0.29 

33.0  2.5 

15.66  0.81 

22.6  1.7 

Dec.     7 

38.46  0.29 

59.1  0.3 

30.66  0.26 

35.5  2.7 

15.97  0.80 

20.9  1.7 

17 

38.75  0.25 

58.8  0.2 

30.92  0.22 

38.2  2.8 

16.27  0.26 

19.2  1.7 

27 

39.00  0.20 

58.6  0.1 

31.14  0.19 

41.0  8.0 

16.53  0.24 

17.5  1.5 

37 

39.20 

58.7 

31.33 

44.0 

16.77 

16.0 

after  th« 

23d  of  March  It 

begins  at  the  SMara 

il  Oh.  btfon  the  11 

Seen  Noon. 
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APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STABS   FOB    THE    UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

t  Una  Maoris. 

t  Argus. 

a  Htdjub. 

Day  of  the 

Month. 

Right  Ascension. 

Deo,  JVortA. 

Bight  Awwnako. 

Dee.  South. 

Bight  Asoanstan. 

Dee.  South. 

h.          m. 

o           | 

h.          m. 

O             I 

h.         m. 

O             | 

8     49 

48  35 

9      13 

58  40 

9     20 

8    2 

B.                8. 

ii        n 

B.                S. 

H           H 

B.                B. 

ii         l 

Jan.      1 

25.75  0.31 

57.0  0.9 

17.02  0.26 

17.0  8.7 

34.41  0.23 

20.9  2.2 

11 

26.06  0.23 

57.9  1.3 

17.28  0.19 

20.7  8.9 

34.64  0.19 

23.1   2.2 

21 

26.29  0.16 

59.2  1.6 

17.47  O.n 

24.6  8.8 

34.83  0.14 

25.3  2.0 

31 

26.45  0.09 

60.7  1.7 

17.58  0.02 

28.4  8.7 

34.97  0.09 

27.3  1.8 

Feb.   10 

26.54  0.02 

62.4  1.7 

17.60  0.06 

32.1   8.7 

35.06  0.04 

29.1  1.5 

20 

26.56  0.05 

64.1  1.8 

17.54  0.14 

35.8  8.4 

35.10  0.01 

30.6  1.8 

March  2 

26.51  0.12 

65.9  1.9 

17.40  0.20 

39.2  8.0 

35.09  0.05 

31.9  1.0 

12 

26.39  0.16 

67.8  1.6 

17.20  0.25 

42.2  2.7 

35.04  0.08 

32.9  0.8 

22 

26.23  0.20 

69.4  1.2 

16.95  0.30 

44.9  2.2 

34.96  o.n 

33.7  0.5 

April    1 

26.03  0.22 

70.6  0.9 

16.65  0.83 

47.1  1.8 

34.85  0.13 

34.2  0.3 

11 

25.81   0.23 

71.5  0.7 

16.32  0.35 

48.9  1.3 

34.72  0.13 

34.5  0.0 

21 

25.58  0.23 

72.2  0.4 

15.97  0.36 

50.2  0.8 

34.59  0.13 

34.5  0.2 

May     1 

25.35  0.21 

72.6  0.0 

15.61  0.36 

51.0  0.3 

34.46  0.13 

34.3  0.3 

11 

25.14  0.20 

72.6  0.3 

15.25  0.85 

51.3  0.3 

34.33  0.12 

34.0  0.5 

21 

24.94  0.16 

72.3  0.6 

14.90  0.82 

51.0  0.7 

34.21  0.10 

33.5  0.7 

31 

24.78  0.12 

71.7  1.0 

14.58  0.29 

50.3  1.3 

34.11   0.08 

32.8  0.9 

June   10 

24.66  0.08 

70.7  1.2 

14.29  0.26 

49.0  1.7 

34.03  0.06 

31.9  1.0 

20 

24.58  0.02 

69.5  1.4 

14.03  0.22 

47.3  2.2 

33.97  0.04 

30.9  l.O 

30 

24.56  0.01 

68.1  1.6 

13.81  0.17 

45.1   2.4 

33.93  0.01 

29.9  l.i 

July    10 

24.57  0.06 

66.5  1.9 

13.64  0.12 

42.7  2.5 

33.92  0.02 

28.8  1.2 

20 

24.63  0.10 

64.6  2.0 

13.52  0.05 

40.2  2.8 

33.94  0.04 

27.6  1.2 

30 

24.73  0.15 

62.6  2.1 

13.47  0.01 

37.4  8.0 

33.98  0.07 

26.4  l.i 

Aug.    9 

24.88  0.19 

60.5  2.1 

13.48  0.08 

34.4  3.0 

34.05  0.09 

25.3  1.0 

19 

25.07  0.23 

58.4  2.1 

13.56  0.14 

31.4  2.8 

34.14  0.13 

24.3  0.8 

29 

25.30  0.28 

56.3  2.2 

13.70  0.20 

28.6  2.5 

34.27  0.15 

23.5  0.5 

Sept.    8 

25.58  0.32 

54.1  2.1 

13.90  0.27 

26.1   2.3 

34.42  0.19 

23.0  0.3 

18 

25.90  0.35 

52.0  2.1 

14.17  0.33 

23.8  2.0 

34.61   0.22 

22.7  0.0 

28 

26.25  0.38 

49.9  2.0 

14.50  0.40 

21.8  1.3 

34.83  0.24 

22.7  0.3 

Oct.      8 

26.63  0.42 

47.9  1.8 

14.90  0.44 

20.5  0.7 

35.07  0.27 

23.0  0.6 

18 

27.05  0.44 

46.1  1.6 

15.34  0.47 

19.8  0.2 

35.34  0.30 

23.6  1.1 

28 

27.49  0.45 

44.5  1.3 

15.81   0.50 

19.6  0.5 

35.64  0.31 

24.7  1.4 

Nov.     7 

27.94  0.46 

43.2  l.i 

16.31  0.50 

20.1  l.i 

35.95  0.33 

26.1  1.7 

17 

28.40  0.47 

42.1  0.7 

16.81  0.50 

21.2  1.8 

36.28  0.33 

27.8  2.0 

27 

28.87  0.45 

41.4  0.4 

17.31  0.47 

23.0  2.3 

36.61  0.32 

29.8  2.1 

Dec.     7 

29.32  0.42 

41.0  0.0 

17.78  0.43 

25.3  2.9 

36.93  0.31 

31.9  2.2 

17 

29.74  0.39 

41.0  0.4 

18.21  0.37 

28.2  8.2 

37.24  0.28 

34.1  2.4 

27 

30.13  0.33 

41.4  0.6 

18.58  0.33 

31.4  3.6 

37.52  0.26 

36.5  2.3 

37 

30.46 

42.0 

18.91 

35.0 

37.78 

38.8 

Noti.- 

-Before  the  23d  of] 

larch  the  Slderae 

1  day  of  the  Month 

begins  at  the  81<k 

irael  Oh.  after  the  M 

DBA  Noon; 

FIXED    STARS,    1857. 


273 


APPARENT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

#  Ursa  Majoris. 

•  Leonifl. 

aLeonis.. 
(Rtgulus.) 

Day  of  the 
Month. 

Bight  Ascension. 

Deo.  North. 

Right  Ascension. 

Deo.  North. 

Right  Ascension. 

Deo.  North. 

h.          m. 

o         / 

h.           m. 

O             1 

h.          m. 

O             1 

9     23 

52  19 

9     37 

24  25 

10      0 

12  39 

s.           s. 

II           II 

s.              s. 

II           II 

s.           s. 

ii         n 

Jan.      1 

18.12  0.36 

28.8  0.8 

44.77  0.27 

48.4  0.7 

45.98  0.28 

52.1  1.4 

11 

18.48  0.29 

29.6  1.2 

45.04  0.24 

47.7  0.3 

46.26  0.24 

50.7  1.7 

21 

18.77  0.23 

30.8  1.6 

45.28  0.18 

47.4  0.1 

46.50  0.19 

49.6  0.8 

31 

19.00  0.14 

32.4  1.8 

45.46  0.13 

47.3  0.2 

46.69  0.14 

48.8  0.7 

Feb.    10 

19.14  0.06 

34.2  2.0 

45.59  0.08 

47.5  0.3 

46.83  0.09 

48.1  0.5 

20 

19.20  0.01 

36.2  2.0 

45.67  0.01 

47.8  0.6 

46.92  0.05 

47.6  0.1 

March  2 

19.19  0.08 

38.2  2.0 

45.68  0.02 

48.4  0.8 

46.97  0.01 

47.5  o.l 

12 

19.11   0.15 

40.2  1.9 

45.66  0.07 

49.2  0.9 

46.96  0.04 

47.6  0.3 

22 

18.96  0.19 

42.1  1.6 

45.59  0.10 

50.1  0.8 

46.92  0.07 

47.9  0.4 

April    1 

18.77  0.22 

43.7  1.4 

45.49  0.12 

50.9  0.8 

46.85  0.10 

48.3  0.5 

11 

18.55  0.24 

45.1  l.i 

45.37  0.13 

51.7  0.8 

46.75  o.ll 

48.8  0.5 

21 

18.31   0.24 

46.2  0.7 

45.24  0.14 

52.5  0.7 

46.64  0.12 

49.3  0.6 

May      1 

18.07  0.25 

46.9  0.3 

45.10  0.14 

53.2  0.5 

46.52  0.12 

49.9  0.5  ' 

11 

17.82  0.24 

47.2  0.1 

44.96  0.13 

53.7  0.4 

46.40  0.12 

50.4  0.5 

21 

17.58  0.21 

47.1  0.5 

44.83  o.ll 

54.1  0.3 

46.28  0.10 

50.9  0.5 

31 

17.37  0.16 

46.6  0.8 

44.72  0.09 

54.4  0.2 

46.18  0.09 

51.4  0.4 

June   10 

17.21  0.12 

45.8  1.2 

44.63  0.07 

54.6  0.1 

46.09  0.07 

51.8  0.4 

20 

17.09  0.09 

44.6  1.4 

44.56  0.04 

54.5  0.2 

46.02  0.05 

52.2  0.3 

30 

17.00  0.04 

43.2  1.7 

44.52  0.02 

54.3  0.4 

45.97  0.03 

52.5  0.2 

July    10 

16.96  0.00 

41.5  2.0 

44.50  0.02 

53.9  0.6 

45.94  o.oi 

52.7  0.0 

20 

16.96  0.06 

39.5  2.2 

44.52  0.04 

53.3  0.7 

45.93  0.02 

52.7  0.1 

30 

17.02  o.io 

37.3  2.4 

44.56  0.07 

52.6  0.8 

45.95  0.04 

52.6  0.2 

Aug.    9 

17.12  0.14 

34.9  2.5 

44.63  0.10 

51.8  1.0 

45.99  0.07 

52.4  0.3 

19 

17.26  0.19 

32.4  2.6 

44.73  0.13 

50.8  l.i 

46.06  0.09 

52.1  0.4 

29 

17.45  0.24 

29.8  2.5 

44.86  0.16 

49.7  1.2 

46.15  0.13 

51.7  0.6 

Sept.    8 

17.69  0.29 

27.3  2.5 

45.02  0.20 

48.5  1.4 

46.28  0.16 

51.1  0.9 

18 

17.98  0.33 

24.8  2.4 

45.22  0.23 

47.1  1.5 

46.44  0.19 

50.2  l.O 

28 

18.31   0.37 

22.4  2.4 

45.45  0.25 

45.6  1.7 

46.63  0.22 

49.2  1.2 

Oct.      8 

18.68  0.41 

20.0  2.3 

45.70  0.28 

43.9  1.8 

46.85  0.25 

48.0  1.5 

18 

19.09  0.44 

17.7  2.0 

45.98  0.31 

42.1  1.8 

47.10  0.28 

46.5  1.7 

28 

19.53  0.47 

15.7  1.7 

46.29  0.34 

40.3  1.8 

47.38  0.31 

44.8  1.8 

Nov.    7 

20.00  0.48 

14.0  1.4 

46.63  0.35 

38.5  1.8 

47.69  0.33 

43.0  1.9 

17 

20.48  0.50 

12.6  l.i 

46.98  0.86 

36.7  1.7 

48.02  0.34 

41.1  1.9 

27 

20.98  0.50 

11.5  0.7 

47.34  0.86 

35.0  1.6 

48.36  0.34 

39.2  1.9 

Dec.     7 

21.48  0.47 

10.8  0.4 

47.70  0.35 

33.4  1.4 

48.70  0.34 

37.3  1.9 

17 

21.95  0.44 

10.4  0.2 

48.05  0.33 

32.0  l.i 

49.04  0.32 

35.4  1.7 

27 

22.39  0.39 

10.6  0.6 

48.38  0.30 

30.9  0.9 

49.36  0.30 

33.7  1.5 

37 

22.78 

11.2 

48.68 

30.0 

49.66 

32.2 

■Iter  the  22d  of  March  it  begins  at  the  Sidereal  Oh.  before  the  Mean  Noon. 

35 


274 


FIXED    STARS,    1857. 


APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS   FOR    THE    UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

r\  Algol. 

a  TJrbm  Majorib. 

S  Lboztis. 

Day  of  the 

Month. 

Bight  Ascension. 

Deo.  South. 

Bight  Ascension. 

Deo.  North. 

Bight  Asoension, 

Dee.  North. 

h.          m. 

O            | 

h.        '  m. 

o          | 

h.         m. 

O             I 

10    39 

58  55 

10    54 

62  30 

11     6 

21  17 

8.                8. 

n       u 

B.                8. 

ii        a 

B.                8. 

it         i 

Jan.      1 

31.72  0.41 

41.0  3.2 

54.31  0.56 

65.3  0.4 

30.53  0.33 

78.0  1.3 

11 

32.13  0.35 

44.2  3.5 

54.87  0.51 

65.7  0.9 

30.86  0.31 

76.7  1.0 

21 

32.48  0.28 

47.7  3.7 

55.38  0.42 

66.6  1.4 

31.17  0.26 

75.7  0.7 

31 

32.76  0.20 

51.4  3.8 

55.80  0.33 

68.0  1.8 

31.43  0.21 

75.0  0.4 

Fob.    10 

32.96  0.12 

55.2  3.8 

56.13  0.25 

69.8  2.2 

31.64  0.16 

74.6  0.0 

20 

33.08  0.05 

59.0  3.7 

56.38  0.15 

72.0  2.4 

31.80  O.n 

74.6  0.4 

March  2 

33.13  0.03 

62.7  3.6 

56.53  0.06 

74.4  2.6 

31.91  0.07 

75.0  0.6 

12 

33.10  0.09 

66.3  3.3 

56.59  0.04 

77.0  2.6 

31.98  0.02 

75.6  0.8 

22 

33.01  0.15 

69.6  3.0 

56.55  0.12 

79.6  2.5 

32.00  0.02 

76.4  0.9 

April    1 

32.86  0.21 

72.6  2.7 

56.43  0.19 

82.1   2.3 

31.98  0.05 

77.3  1.0 

11 

32.65  0.24 

75.3  2.2 

56.24  0.25 

84.4  2.1 

31.93  0.07 

78.3  1.0 

21 

32.41  0.27 

77.5  1.8 

55.99  0.29 

86.5  1.7 

31.86  0.09 

79.3  l.o 

May     1 

32.14  0.29 

79.3  1.4 

55.70  0.32 

88.2  1.2 

31.77  o.io 

80.3  0.9 

11 

31.85  0.30 

80.7  0.8 

55.38  0.83 

89.4  0.7 

31.67  o.n 

81.2.0.9 

21 

31.55  0.32 

81.5  0.3 

55.05  0.34 

90.1   0.3 

31.56  0.12 

82.1  0.7 

31 

31.23  0.31 

81.8  0.1 

54.71  0.32 

90.4  0.0 

31.44-0.il 

82.8  0.5 

!  June  10 

30.92  0.30 

81.7  0.6 

54.39  0.30 

90.4  0.6 

31.33  0.10 

83.3  0.3 

20 

30.62  0.28 

81.1  l.i 

54.09  0.27 

89.8  l.i 

31.23  0.09 

83  6  o.i 

30 

30.34  0.25 

80.0  1.6 

53.82  0.24 

88.7  1.5 

31.14  0.08 

83.7  o.o 

July    10 

30.09  0.22 

78.4  1.9 

53.58  0.19 

87.2  1.9 

31.06  0.06 

83.7  0.2 

20 

29.87  0.17 

76.5  2.2 

53.39  0.14 

85.3  2.3 

31.00  0.04 

83.5  0.4 

30 

29.70  0.13 

74.3  2.5 

53.25  0.09 

83.0  2.7 

30.96  0.01 

83.1  0.7 

Aug.    9 

29.57  0.07 

71.8  2.7 

53.16  0.03 

80.3  2.9 

30.95  0.01 

82.4  0.9 

19 

29.50  o.oi 

69.1   2.8 

53.13  0.03 

77.4  3.1 

30.96  0.02 

81.5  l.o 

29 

29.49  0.07 

66.3  2.8 

53.16  0.09 

74.3  3.2 

30.98  0.07 

80.5  1.2 

Sept.    8 

29.56  0.13 

63.5  2.6 

53.25  0.16 

71.1   3.3 

31.05  0.10 

79.3  1.4 

18 

29.69  0.22 

60.9  2.4 

53.41  0.23 

67.8  3.4 

31.15  0.13 

77.9  1.7 

28 

29.91   0.28 

58.5  2.0 

53.64  0.29 

64.4  3.4 

31.28  0.17 

76.2  1.9 

Oct.      8 

30.19  0.35 

56.5  1.5 

53.93  0.36 

61.0  3.2 

31.45  0.20 

74.3  2.1 

18 

30.54  0.42 

55.0  l.o 

54.29  0.43 

57.8  3.0 

31.65  0.24 

72.2  2.2 

28 

30.96  0.46 

54.0  0.7 

54.72  0.49 

54.8  2.8 

31.89  0.28 

70.0  2.2 

Nov.     7 

31.42  0.49 

53.3  0.2 

55.21  0.53 

52.0  2.5 

32.17  0.31 

67.8  2.2 

17 

31.91   0.53 

53.5  0.8 

55.74  0.59 

49.5  2.2 

32.48  0.34 

65.6  2.3 

27 

32.44  0.53 

54.3  1.4 

56.33  0.60 

47.3  1.8 

32.82  0.35 

63.3  2.2 

Dec.     7 

32.97  0.53 

55.7  2.0 

56.93  0.62 

45.5  l.i 

33.17  0.36 

61.1   2.1 

17 

33.50  0.49 

57.7  2.4 

57.55  0.61 

44.4  0.5 

33.53  0.36 

59.0  1.8 

27 

33.99  0.45 

60.1  3.0 

58.16  0.55 

43.9  0.0 

33.89  0.34 

57.2  1.6 

37 

34.44 

63.1 

58.71 

43.9 

34.23 

55.6 

Non.- 

-Before  the  22d  of  1 

larch  the  Siderea 

1  day  of  the  Month 

begins  at  the  Side 

real  Oh.  after  the  M< 

tan  Noon ; 
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APPARENT   PLACES 

OF    THE    : 

PRINCIPAL   FIXED    STARS,   FOR    THE   UPPER 

TRANSIT   AT   WASHINGTON. 

atonal 

9  Hydro  et  Crateris. 

(9  Lbonxb. 

Y  Ursje  Majoris. 

Day  of  the 

Month. 

Right  Aaeenaton. 

Deo.  South. 

Bight  Ascension. 

Deo.  North. 

Right  Ascension. 

Dec.  North. 

h.          m. 

O             1 

h.          m. 

O             1 

h.           m. 

°  ^   ' 

11     12 

14    0 

11     41 

15  21 

11     46 

54  28 

Jan.      1 

11.83  o.si 

M            II 

13.5  2.5 

46.10  0.34 

II             H 

71.9  1.8 

18.56  0.53 

«          u 

67.6  0.6 

11 

12.14  0.28 

16.0  2.4 

46.44  0.31 

70.1  1.4 

19.09  0.47 

67.0  o.l 

21 

12.42  0.25 

18.4  2.4 

46.75  0.27 

68.7  l.l 

19.56  0.41 

67.1  0.6 

31 

12.67  0.20 

20.8  2.3 

47.02  0.23 

67.6  0.8 

19.97  0.35 

67.7  1.0 

Feb.    10 

12.87  0.15 

23.1  2.0 

47.25  0.19 

66.8  0.5 

20.32  0.28 

68.7  1.5 

20 

13.02  o.ll 

26.1  1.8 

47.44  0.15 

66.3  0.1 

20.60  0.21 

70.2  1.9 

March  2 

13.13  0.07 

26.9  1.6 

47.59  0.10 

66.2  0.2 

20.81  0.14 

72.1   2.3 

12 

13.20  0.02 

28.5  1.4 

47.69  0.06 

66.4  0.4 

20.95  0.07 

74.4  2.5 

22 

13.22  0.01 

29.9  1.0 

47.75  0.02 

66.8  0.7 

21.02  0.01 

76.9  2.5 

April    1 

13.21  0.04 

30.9  0.8 

47.77  0.02 

67.5  0.8 

21.01  0.06 

79.4  2.4 

11 

13.17  0.07 

31.7  0.6 

47.75  0.04 

68.3  0.9 

20.95  0.12 

81.8  2.3 

21 

13.10  0.08 

32.3  0.3 

47.71  0.06 

69:2  0.9 

20.83  0.17 

84.1  2.1 

May      1 

13.02  0.09 

32.6  o.i 

47.65  0.08 

70.1  0.9 

20.66  0.20 

86.2  1.8 

11 

12.93  o.io 

32.7  0.2 

47.57  0.09 

71.0  0.9 

20.46  0.22 

88.0  1.4 

21 

12.83  0.10 

32.5  0.3 

47.48  0.10 

71.9  0.8 

20.24  0.24 

89.4  l.O 

31 

12.73  o.ll 

32.2  0.4 

47.38  0.10 

72.7  0.6 

20.00  0.23 

90.4  0.5 

June   10 

12.62  0.10 

31.8  0.6 

47.28  0.10 

73.3  0.5 

19.77  0.24 

90.9  0.2 

20 

12.52  0.09 

31.2  0.8 

47.18  0.09 

73.8  0.4 

19.53  0.22 

91.1   0.4 

30 

12.43  0.08 

30.4  0.9 

47.09  0.09 

74.2  0.3 

19.31  0.21 

90.7  0.8 

July    10 

12.35  O.07 

29.5  l.o 

47.00  0.08 

74.5  o.l 

19.10  0.20 

89.9  1.2 

20 

12.28  0.05 

28.5  i.i 

46.92  0.06 

74.6  0.1 

18.90  0.17 

88.7  1.5 

30 

12.23  0.03 

27.4  l.O 

46.86  0.05 

74.5  0.3 

18.73  0.13 

67.2  2.0 

Aug.    9 

12.20  0.01 

26.4  l.O 

46.81  0.03 

74.2  0.5 

18.60  0.10 

85.2  2.4 

19 

12.19  0.02 

25.4  0.9 

46.78  0.00 

73.7  0.7 

18.50  0.06 

82.8  2.7 

29 

12.21  0.05 

24.5  0.9 

46.78  0.02 

73.0  0.9 

18.44  0.01 

80.1  2.8 

Sept.    8 

12.26  0.06 

23.6  0.7 

46.80  0.05 

72.1  l.l 

18.43  0.04 

77.3  3.1 

18 

12.34  o.ll 

22.9  0.4 

46.85  0.09 

71.0  1.4 

18.47  0.10 

74.2  3.8 

.28 

12.45  0.16 

22.5  0.0 

46.94  0.12 

69.6  1.7 

18.57  0.16 

70.9  8.4 

Oct.      8 

12.61  0.20 

22.5  0.3 

47.06  0.17 

67.9  1.8 

18.73  0.21 

67.5  3.4 

18 

12.81   0.23 

22.8  0.6 

47.23  0.21 

66.1  2.0 

18.94  0.27 

64.1   3.4 

28 

13.04  0.27 

23.4  0.9 

47.44  0.25 

64.1  2.2 

19.21   0.34 

60.7  8.2 

Nov.     7 

13.31   0.30 

24.3  1.2 

47.69  0.28 

61.9  2.2 

19.55  0.40 

57.5  8.0 

17 

13.61   0.32 

25.5  1.7 

47.97  0.31 

55.7  2.3 

19.95  0.44 

54.5  2.8 

27 

13.93  0.34 

27.2  2.0 

48.28  0.34 

57.4  2.3 

20.39  0.47 

51.7  2.4 

Dec.     7 

14.27  0.35 

29.2  2.2 

48.62  0.85 

55.1   2.2 

20.86  0.49 

49.3  2.0 

17 

14.62  0.34 

31.4  2.3 

48.97  0.35 

52.9  2.1 

21.35  0.50 

47.3  1.4 

27 

14.96  0.33 

33.7   2;4 

49.32  0.34 

50.8  2.0 

21.85  0.51 

45.9  0.8 

37 

15.29 

36.1 

49.66 

48.8 

22.36 

45.1 

•forth* 

22d  of  March  It 

begins  at  the  Slderw 

tl0h.be/oreihaH 

bea  Noon. 
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APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS   FOR   THE    UPPER 

TRANSIT    AT   WASHINGTON. 

Sidereal 

p  Chamseleontis. 

a1  Cruris. 

|*Corri. 

Say  of  the 

Month, 

Right  Ascension. 

Dec.  South. 

Right  Ascension. 

Deo.  South. 

Right  Ascension* 

Deo.  South. 

h.           m. 

O              1 

h.          m. 

O             | 

h.         m. 

o           1 

12      9 

78  30 

12    18 

62  18 

12    26 

22  36 

Jan.      1 

60.75  1.17 

45.3  2.0 

39.41   0.58 

II          ■ 

2.4  2.1 

s.           s. 

52.55  0.85 

a        I 
13.2  2.3 

11 

61.92  1.06 

47.3  2.5 

39.99  0.53 

4.5  2.6 

52.90  0.32 

15.5  2.4 

21 

62.98  0.97 

49.8  2.9 

40.52  0.49 

7.1   3.0 

53.22  0.81 

17.9   2.5 

31 

63.95  0.82 

52.7  3.3 

41.01   0.41 

10.1   8.8 

53.53  0.27 

20.4  2.4 

Feb.    10 

64.77  0.65 

56.0  3.6 

41.42  0.85 

13.4  8.4 

53.80  0.23 

22.8  2.4 

20 

65.42  0.50 

59.6  3.8 

41.77  0.29 

16.8  8.5 

54.03  0.19 

25.2  2.2 

March  2 

65.92  0.33 

63.4  3.9 

42.06  0.21 

20.3  3.7 

54.22  0.15 

27.4  2.1 

12 

66.25  0.16 

67.3  3.9 

42.27  0.12 

24.0  8.6 

54.37  O.ll 

29.5  1.8 

22 

66.41  0.00 

71.2  3.8 

42.39  0.05 

27.6  8.4 

54.48  0.07 

31.3  1.6 

April    1 

66.41  0.16 

75.0  3.7 

42.44  0.01 

31.0  3.3 

54.55  0.04 

32.9  1.4 

11 

66.25  0.32 

78.7  3.5 

42.43  0.06 

34.3  3.0 

54.59  0.00 

34.3  1.2 

21 

65.93  0.43 

82.2  3.2 

42.37  0.13 

37.3  2.8 

54.59  0.02 

35.5  0.9 

May      1 

65.50  0.58 

85.4  2.8 

42.24  0.18 

40.1   2.4 

54.57  0.05 

36.4  0.6 

11 

64.92  0.68 

88.2  2.4 

42.06  0.22 

42.5  2.0 

54.52  0.06 

37.0  0.4 

21 

64.24  0.76 

90.6  2.0 

41.84  0.26 

44.5  1.6 

54.46  0.08 

37.4  0.2 

31 

63.48  0.85 

92.6  1.4 

41.58  0.28 

46.1  1.0 

54.38  0.09 

37.6  0.1 

June   10 

62.63  0.88 

94.0  0.9 

41.30  0.32 

47.1  0.6 

54.29  0.10 

37.7  0.2 

20 

61.75  0.93 

94.9  0.4 

40.98  0.32 

47.7  0.2 

54.19  0.10 

37.5  0.5 

30 

60.82  0.93 

95.3  0.2 

40.66  0.33 

47.9  0.3 

54.09  O.ll 

37.0  0.6 

July    10 

59.89  0.90 

95.1  0.7 

40.33  0.33 

47.6  0.8 

53.98  o.ll 

36.4  0.8 

20 

58.99  0.84 

94.4  1.3 

40.00  0.31 

46.8  1.3 

53.87  0.10 

35.6  1.0 

30 

58.15  0.77 

93.1  1.7 

39.69  0.28 

45.5  1.7 

53.77  0.09 

34.6  1.0 

Aug.    9 

57.38  0.66 

91.4  2.1 

39.41  0.23 

43.8  2.1 

53.68  0.08 

33.6  l.i 

19 

56.72  0.50 

89.3  2.5 

39.18  0.18 

41.7  2.4 

53.60  0.06 

32.5  1.2 

29 

56.22  0.34 

86.8  2.7 

39.00  0.12 

39.3  2.5 

53.54  0.03 

31.3  l.i 

Sept.    8 

55.88  0.17 

84.1   2.9 

38.88  0.06 

36.8  2.7 

53.51  0.00 

30.2  l.i 

18 

55.71  0.04 

81.2  3.0 

38.82  0.04 

34.1   2.6 

53.51  0.04 

29.1  0.9 

28 

55.75  0.24 

78.2  2.9 

38.86  0.12 

31.5  2.5 

53.55  0.08 

28.2  0.6 

Oct.      8 

55.99  0.44 

75.3  2.7 

38.98  0.22 

29.0  2.3 

53.63  0.14 

27.6  0.4 

18 

56.43  0.65 

72.6  2.3 

39.20  0.30 

26.7  2.0 

53.77  0.18 

27.2  0.1 

28 

57.08  0.82 

70.3  2.0 

39.50  0.39 

24.7  1.6 

53.95  0.22 

27.1  0.8 

Nov.     7 

57.90  0.98 

68.3  1.5 

39.89  0.46 

23.1  l.o 

54.17  0.27 

27.4  0.7 

17 

58.88  l.io 

66.8  l.o 

40.35  0.53 

22.1  0.6 

54.44  0.31 

28.1  1.0 

♦27 

59.98  1.20 

65.8  0.4 

40.88  0.58 

21.5  0.2 

54.75  0.33 

29.1  1.4 

Dec.     7 

61.18   1.23 

65.4  0.4 

41.46  0.59 

21.7  0.6 

55.08  0.85 

30.5  1.7 

17 

62.41  1.25 

65.8  0.9 

42.05  0.60 

22.3  1.3 

55.43  0.36 

32.2  1.9 

27 

63.66  1.22 

66.7  1.6 

42.65  0.60 

23.6  1.7 

55.79  0.37 

34.1  2.2 

37 

64.88 

68.3 

43.25 

25.3 

56.16 

36.3 

Noti.- 

-Before  the 22d  of  1 

larch  the  Siderea 

1  day  of  the  Month  1 

togins  at  the  Side 

real  Oh.  after  the  M« 

tan  Noon; 
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APPARENT   PLACES 

OF    THE    ] 

PRINCIPAL  FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

SMflKMl 

12  Caxram  Venaticorum. 

a  Virginia. 
(Spica.) 

q  Unas  Majobis. 

Day  of  the 

Month. 

Bight  Aioenalon. 

Deo.  North. 

Bight  Ascension. 

Deo.  South. 

Bight  Aaoenalon. 

Deo.  North. 

h.          m. 

12    49 

39°    i 

h.          m. 

13     17 

10°  2i 

h.          m. 

13    41 

O           » 

50     1 

Jan.      1 

20.14  0.40 

74.5  1.6 

39.36  0.84 

u         a 

49.2  2.2 

54.03  0.45 

M             II 

22.8  2.0 

11 

20.54  0.39 

72.9  l.l 

39.70  0.34 

51.4  2.0 

54.48  0.45 

20.8  1.4 

21 

20.93  0.37 

71.8  0.6 

40.04  0.32 

53.4  2.0 

54.93  0.44 

19.4  0.7 

31 

21.30  0.33 

71.2  0.1 

40.36  0.29 

55.4  1.9 

55.37  0.41 

18.7  0.1 

Feb.   10 

21.63  0.28 

71.1  0.5 

40.65  0.26 

57.3  1.8 

55.78  0.37 

18.6  0.4 

20 

21.91  0.24 

71.6  0.9 

40.91  0.23 

59.1  1.6 

56.15  0.83 

19.0  l.o 

March  2 

22.15  0.19 

72.5  1.4 

41.14  0.20 

60.7  1.2 

56.48  0.28 

20.0  1.5 

12 

22.34  0.14 

73.9  1.7 

41.34  0.15 

61.9  1.0 

56.76  0.23 

21.5  2.0 

22 

22.48  0.09 

75.6  1.9 

41.49  0.12 

62.9  0.9 

56.99  0.17 

23.5  2.3 

April    1 

22.57  0.04 

77.5  2.1 

41.61  0.09 

63.8  0.7 

57.16  0.10 

25.8  2.5 

11 

22.61  0.01 

79.6  2.1 

41.70  0.06 

64.5  0.4 

57.26  0.05 

28.3  2.6 

21 

22.62  0.04 

81.7  2.1 

41.76  0.03 

64.9  0.2 

57.31  0.01 

30.9  2.6 

May      1 

22.58  0.08 

83.8  2.0 

41.79  0.01 

65.1  0.1 

57.30  0.04 

33.5  2.5 

11 

22.50  0.10 

85.8  1.8 

41.80  0.02 

65.2  0.0 

57.26  0.09 

36.0  2.5 

21 

22.40  0.12 

87.6  1.5 

41.78  0.04 

65.2  0.2 

57.17  0.18 

38.5  2.2 

31 

22.28  0.13 

89.1  i.s 

41.74  0.05 

65.0  0.3 

57.04  0.17 

40.7  1.8 

June   10 

22.15  0.15 

90.4  0.9 

41.69  0.07 

64.7  0.4 

56.87  0.19 

42.5  1.4 

20 

22.00  0.16 

91.3  0.5 

41.62  0.09 

64.3  0.4 

56.68  0.21 

43.9  0.9 

30 

21.84  0.16 

91.8  0.1 

41.53  0.09 

63.9  0.5 

56.47  0.22 

44.8  0.5 

July    10 

21.68  0.15 

91.9  0.2 

41.44  0.10 

63.4  0.6 

56.25  0.23 

45.3  0.2 

20 

21.53  0.15 

91.7  0.5 

41.34  o.ll 

62.8  0.6 

56.02  0.24 

45.5  0.4 

30 

21.38  0.14 

91.2  1.0 

41.23  0.10 

62.2  0.6 

55.78  0.23 

45.1  0.8 

Aug.    9 

21.24  0.13 

90.2  1.3 

41.13  0.10 

61.6  0.6 

55.55  0.23 

44.3  1.3 

19 

21.11  0.10 

88.9  1.7 

41.03  0.09 

61.0  0.5 

55.32  0.21 

43.0  1.7 

29 

21.01  0.07 

87.2  2.0 

40.94  0.06 

60.5  0.4 

55.11  0.18 

41.3  2.1 

Sept.    8 

20.94  0.04 

85.2  2.3 

40.88  0.04 

60.1  0.3 

54.93  0.14 

39.2  2.5 

18 

20.90  0.01 

82.9  2.6 

40.84  0.00 

59.8  0.2 

54.79  0.09 

36.7  2.8 

28 

20.91  0.04 

80.3  2.9 

40.84  0.03 

59.6  0.0 

54.70  0.05 

33.9  3.0 

Oct.      8 

20.95  0.09 

77.4  8.0 

40.87  0.07 

59.6  0.8 

54.65  0.00 

30.9  3.4 

18 

21.04  0.14 

74.4  s.i 

40.94  0.12 

59.9  0.5 

54.65  0.04 

27.5  3.5 

28 

21.18  0.20 

71.3  3.2 

41.06  0.17 

60.4  0.8 

54.69  O.ll 

24.0  8.7 

Nov.    7 

21.38  0.25 

68.1  3.2 

41.23  0.21 

61.2  l.l 

54.80  0.21 

20.3  8.7 

17 

21.63  0.31 

64.9  3.1 

41.44  0.25 

62.3  1.4 

55.01  0.29 

16.6  3.5 

27 

21.94  0.34 

61.8  2.9 

41.69  0.30 

63.7  1.6 

55.30  0.32 

13.1   8.4 

Dec.     7 

22.28  0.37 

58.9  2.7 

41.99  0.32 

65.3  1.8 

55.62  0.37 

9.7  8.0 

17 

22.65  0.39 

56.2  2.3 

42.31   0.34 

67.1  2.0 

55.99  0.40 

6.7  2.6 

27 

23.04  0.40 

53.9  1.8 

42.65  0.85 

69.1  2.0 

56.39  0.44 

4.1  2.2 

37 

23.44 

52.1 

43.00 

71.1 

56.83 

1.9 

after  th« 

22d  of  March  It 

begins  at  the  BIderei 

il  Oh.  fteybr*  theft 

Earn  Noon. 
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FIXED    STARS,    1857. 


APPARENT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS   FOR    THE    UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

ijBooti*. 

p  Centanri. 

a  BOOTIS. 
(Arcturus.) 

Day  of  the 

Month. 

Right  Ascension. 

Deo.  North, 

Bight  Ascension. 

Dec.  South. 

Right  Ascension. 

Deo.  North. 

h.          m. 

o           1 

h.          m. 

O             | 

h.         m. 

o           1 

13    47 

19    6 

13    53 

59  40 

14     9 

19  55 

Jan.      1 

S.                8. 

52.19  0.35 

II           H 

47.8  2.3 

44.39  0.57 

N            II 

36.9  0.9 

§7.87  0.84 

if          1 

31.9  2.3 

11 

52.54  0.34 

45.5  1.9 

44.96  0.57 

37.8  1.4 

8.21   0.85 

29.6  2.0 

21 

52.88  0.34 

43.6  1.6 

45.53  0.57 

39.2  1.9 

8.56  0.33 

27.6  1.7 

31 

53.22  0.32 

42.0  i.i 

46.10  0.53 

41.1  2.2 

8.89  0.32 

25.9  1.18 

Feb.    10 

53.54  0.28 

40.9  0.6 

46.63  0.49 

43.3  2.6 

9.21  0.30 

24.7  0.8 

20 

53.82  0.25 

40.3  0.1 

47.12  0.43 

45.9  2.8 

9.51   0.27 

23.9  0.3 

March  2 

54.07  0.22 

40.2  0.1 

47.55  0.88 

48.7  2.9 

9.78  0.23 

23.6  0.1 

12 

54.29  0.19 

40.3  0.4 

47.93  0.33 

51.6  3.1 

10.01   0.20 

23.7  0.5 

22 

54.48  0.15 

40.7  0.6 

48.26  0.27 

54.7  8.1 

10.21  o.n 

24.2  0.8 

April    1 

54.63  0.11 

41.3  l.O 

48.53  0.20 

57.8  8.1 

10.38  0.13 

25.0  l.l 

11 

54.74  0.08 

42.3  1.3 

48.73  0.14 

60.9  2.9 

10.51  o.io 

26.1  1.4 

21 

54.82  0.04 

43.6  1.5 

48.87  0.09 

63.8  2.8 

10.61  0.06 

27.5  1.5 

May      1 

54.86  0.02 

45.1  1.5 

48.96  0.03 

66.6  2.7 

10.67  0.03 

29.0  1.5 

11 

54.88  0.01 

46.6  1.4 

48.99  0.03 

69.3  2.5 

10.70  o.oo 

30.5  1.6 

21 

54.87  0.04 

48.0  1.4 

48.96  0.08 

71.8  2.2 

10.70  0.02 

32.1  1.5 

31 

54.83  0.06 

49.4  i.s 

48.88  0.14 

74.0  1.9 

10.68  0.05 

33.6  1.4 

June   10 

54.77  0.08 

50.7  1.2 

48.74  0.18 

75.9  1.5 

10.63  0.07 

35.0  1.3 

20 

54.69  0.10 

51.9  0.9 

48.56  0.21 

77.4  l.O 

10.56  0.09 

36  3  l.O 

30 

54.59  0.10 

52.8  0.7 

48.35  0.26 

78.4  0.5 

10.47  0.10 

37.3  0.8 

July    10 

54.49  0.12 

53.5  0.5 

48.09  0.28 

78.9  0.3 

10.37  0.12 

38.1  0.5 

20 

54.37  0.13 

54.0  0.8 

47.81  0.30 

79.2  0.2 

10.25  0.13 

38.6  0.3 

30 

54.24  0.12 

54.3  0.0 

47.51  0.30 

79.0  0.6 

10.12  o.n 

38.9  0.2 

Aug.    9 

54.12  0.12 

54.3  0.3 

47.21  0.30 

78.4  i.i 

9.98  0.14 

38.7  0.6 

19 

54.00  o.ll 

54.0  0.5 

46.91  0.27 

77.3  1.4 

9.84  0.13 

38.1  0.9 

29 

53.89  0.10 

53.5  0.8 

46.64  0.23 

75.9  1.8 

9.71  0.12 

37.2  l.l 

Sept.    8 

53.79  0.08 

52.7  l.l 

46.41  0.19 

74.1  2.1 

9.59  0.10 

36.1  1.4 

18 

53.71  0.04 

51.6  1.3 

46.22  0.12 

72.0  2.8 

9.49  0.07 

34.7  1.7 

28 

53.67  0.01 

50.3  1.7 

46.10  0.05 

69.7  2.4 

9.42  0.03 

33.0  2.1 

Oct.      8 

53.66  0.03 

48.6  2.0 

46.05  0.04 

67.3  2.4 

9.39  0.00 

30.9  2.3 

18 

53.69  0.08 

46.6  2.2 

46.09  0.12 

64.9  2.2 

9.39  0.05 

28.6  2.5 

28 

53.77  0.12 

44.4  2.3 

46.21  0.21 

62.7  2.0 

9.44  o.io 

26.1   2.6 

Nov.     7 

53.89  0.18 

42.1   2.5 

46.42  0.30 

60.7  1.7 

9.54  0.15 

23.5  2.7 

17 

54.07  0.23 

39.6  2.7 

46.72  0.38 

59.0  1.4 

9.69  0.20 

20.8  2.8 

27 

54.30  0.28 

36.9  2.8 

47.10  0.46 

57.6  0.9 

9.89  0.24 

18.0  2.8 

Dec.     7 

54.58  0.80 

34.1   2.6 

47.56  0.52 

56.7  0.5 

10.13  0.28 

15.2  2.6 

17 

54.88  0.38 

31.5  2.5 

48.08  0.55 

56.2  0.2 

10.41  0.31 

12.6  2.5 

27 

55.21  0.34 

29.0  2.4 

48.63  0.58 

56.4  0.6 

10.72  0.33 

10.1 

37 

55.55 

26.6 

49.21 

57.0 

11.05 

Not».- 

-Before  the  23d  of  1 

larch  the  Slderea 

1  day  of  the  Month  1 

Mgins  at  the  Side 

real  Oh.  after  the  Mc 

tan  Noon; 
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APPARENT   PLACES 

OF   THE   PRINCIPAL   FIXED    STABS,   FOB   THE   UPPEB 

TRANSIT   AT   WASHINGTON. 

Bidanel 

a?  CentaurL 

i  Booth. 

<^  Libra. 

Day  of  the 

Month. 

Right  Attention. 

Deo.  South. 

Bight  Aeoenaion. 

Deo.  North. 

Right  Ascension. 

Deo.  South. 

h.          m. 

14    29 

60°  14! 

h.           m. 

14    38 

27°  40 

h.          m. 

14    42 

15  26 

Jan.      1 
11 
21 
31 

Feb;    10 

53.70  0.58 
54.28  0.58 
54.86  0.58 
55.44  0.55 
55.99  0.53 

12.9  0.8 
13.2  0.9 

14.1   1.3 

15.4  1.7 
17.1  2.1 

43.83  0.83 

44.16  0.85 
44.51  0.86 
44.87  0.34 
45.21  0.82 

30.4  2.5 
27.9  2.1 
25.8  1.6 
24.2  M 
23.1  0.6 

57.43  0.34 
57.77  0.35 

58.12  0.34 

58.46  0.34 
58.80  0.82 

a         ii 

43.4  1.6 

45.0  1.8 
46.8  1.7 

48.5  1.6 

50.1  1.6 

20 

March  2 

12 

22 

April    1 

56.52  0.49 

57.01   0.44 

57.45  0.37 
57.82  0.33 
58.15  0.27 

19.2  2.4 

21.6  2.5 
24.1   2.7 

26.8  2.9 

29.7  2.9 

45.53  0.29 
45.82  0.27 
46.09  0.24 
46.33  0.20 
46.53  0.16 

22.5  0.2 
22.3  0.4 
22.7  0.8 
23.5  1.2 
24.7  1.5 

59.12  0.29 
59.41  0.26 
59.67  0.24 
59.91  0.20 
60.11  0.18 

51.7  1.4 
53.1  1.2 

54.3  l.l 

55.4  1.0 
56.4  0.8 

11 

21 

May      1 

'      11 

21 

58.42  0.22 
58.64  0.15 
58.79  0.08 
58.87  0.03 
58.90  0.02 

32.6  2.9 
35.5  2.8 
38.3  2.7 

41.0  2.5 
43.5  2.3 

46.69  0.13 
46.82  0.09 
46.91  0.06 
46.97  0.02 
46.99  0.01 

26.2  1.8 
.  28.0  2.0 

30.0  2.1 

32.1  2.0 
34.1  2.0 

60.29  0.15 
60.44  0.12 
60.56  0.09 
60.65  0.07 
60.72  0.03 

57.2  0.6 

57.8  0.4 
58.2  0.8 

58.5  o.l 

58.6  0.0 

31 

June    10 
20 
30 

July    10 

58.88  0.09 
58.79  0.15 
58.64  0.20 
58.44  0.24 
58.20  0.28 

45.8  2.1 

47.9  1.8 
49.7  1.4 
51.1  l.o 
52.1  0.5 

46.98  0.04 
46.94  0.06 
46.88  0.09 
46.79  0.12 
46.67  0.13 

36.1  1.8 
37.9  1.7 
39.6  1.4 

41.0  l.i 

42.1  0.8 

60.75  0.00 
60.75  0.02 
60.73  0.05 
60.68  0.07 
60.61  0.09 

58.6  0.1 
58.5  o.l 
58.4  0.2 
58.2  0.3 
57.9  0.8 

20 
30 
Aug.    9 
19 
29 

57.92  0.30 
57.62  0.32 
57.30  0.33 
56.97  0.31 
56.66  0.29 

52.6  0.1 

52.7  0.2 

52.5  0.7 

51.8  1.2 

50.6  1.5 

46.54  0.15 
46.39  0.16 
46.23  0.17 
46.06  0.16 
45.90  0.15 

42.9  0.5 
43.4  0.2 
43.6  0.2 
43.4  0.6 
42.8  0.9 

60.52  o.u 
60.41  0.13 
60.28  0.14 
60.14  0.13 
60.01  0.12 

57.6  0.4. 
57.2  0.6 

56.7  0.5 
56.2  0.4 

55.8  0.4 

Sept.    8 
18 
28 

Oct.      8 

18 

56.37  0.26 
56.11  0.20 
55.91  0.12 
55.79  0.04 
55.75  0.04 

49.1  1.8 
47.3  2.1 

45.2  2.3 
42.9  2.3 
40.6  2.3 

45.75  0.13 
45.62  O.u 
45.51  0.07 
45.44  0.03 
45.41  0.01 

41.9  1.2 
40.7  1.5 
39.2  2.0 
37.2  2.8 
34.9  2.5 

59.89  O.u 
59.78  0.08 
59.70  0.05 
59.65  0.01 
59.64  0.04 

55.4  0.4 

55.0  0.5 

54.5  0.8 
54.2  O.l 

54.1  O.l 

28 

Nov.    7 
17 
27 

Dec.     7 

55.79  0.15 
55.94  0.25 
56.19  0.32 

56.51  0.39 
56.90  0.46 

38.3  2.3 
36.0  2.0 

34.0  1.6 

32.4  1.3 

31.1  0.9 

45.42  0.07 
45.49  O.u 
45.60  o.n 
45.77  0.22 
45.99  0.26 

32.4  2.7 

29.7  2.9 

26.8  3.0 
23.8  3.0 
20.8  3.0 

59.68  0.09 
59.77  0.13 
59.90  0.19 

60.09  0.24 

60.33  0.27 

54.2  0.8 
54.5  0.4 
54.9  0.8 
55.7  l.o 
56.7  1.3 

17 
27 
37 

57.36  0.53 
57.8fr  0.56 
58.45 

30.2  0.5 
29.7  0.2 
29.9 

46.25  0.30 
46.55  0.32 

46.87 

17.8  2.9 

14.9  2.6 
12.3 

60.60  0.81 
60.91  0.34 
61.25 

58.0  1.4 
59.4  1.6 
61.0 

after  the  22d  of  March  It  begins  at  the  Sidereal  Oh.  be/on  the  Maui  Noon. 

- 
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FIXED    STARS,    1857. 


APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS   FOR    THE   UPPER 

TRANSIT   AT   WASHINGTON. 

Sidewal 

p  Ur&je  Mihoris. 

(9  Libra. 

a  Corona  Borealis. 

Day  of  the 

Month. 

Right  Ascension. 

Dee.  North. 

Right  Afloenaion. 

Deo.  South. 

Right  Aaoenaion. 

Dec.  North. 

h.          m. 

O              | 

h.          m. 

O              l 

h.          m. 

o           l 

14    51 

74  43 

15     9 

8   51 

15   28 

27  11 

Jan.      1 

0.                1. 

8.95  0.79 

II           H 

60.8  2.4 

17.92  0.82 

12.9   L8 

37.07  0.31 

39.7  2.7 

11 

9.74  0.85 

58.4  1.6 

18.24  0.83 

14.7  1.7 

37.38  0.33 

37.0  2.4 

21 

10.59  0.89 

56.8  l.i 

18.57  0.34 

16.4  1.7 

37.71   0.34 

34.6  1.9 

31 

11.48  0.90 

55.7  0.4 

18.91   0.88 

18.1    1.5 

38.05  0.34 

32.7  1.4 

Feb.    10 

12.38  0.88 

55.3  0.2 

19.24  0.32 

19.6  1.4 

38.39  0.34 

31.3  0.9 

20 

13.26  0.82 

55.5  0.9 

19.56  0.29 

21.0  1.2 

38.73  0.31 

30.4  0.4 

March  2 

14.08  0.7S 

56.4  1.5 

19.85  0.27 

22.2  1.0 

39.04  0.29 

30.0  0.1 

12 

14.81   0.63 

57.9  2.1 

20.12  0.25 

23.2  0.7 

39.33  0.27 

30.1  0.6 

22 

15.44  0.50 

60.0  2.5 

20.37  0.23 

23.9  0.5 

39.60  0.25 

30.7  1.0 

April    1 

15.94  0.38 

62.5  2.8 

20.60  0.20 

24.4  0.3 

39.85  0.21 

31.7  1.4 

11 

16.32  0.23 

65.3  s.O 

20.80  0.17 

24.7  0.1 

40.06  0.17 

33.1  1.8 

21 

16.55  0.09 

68.3  3.1 

20.97  0.14 

24.8  0.1 

40.23  0.14 

34.9  2.0 

May     1 

16.64  0.06 

71.4  8.2 

21.11  o.u 

24.7  0.2 

40.37  0.11 

36.9  2.2 

11 

16.58  0.20 

74.6  2.9 

21.22  0.08 

24.5  0.3 

40.48  0.08 

39.1   2.2 

21 

16.38  0.33 

77.5  2.8 

21.30  0.06 

24.2  0.4 

40.56  0.04 

41.3  2.2 

31 

16.05  0.43 

80.3  2.5 

21.36  0.03 

23.8  0.4 

40.60  0.00 

43.5  2.1 

June  10 

15.62  0.58 

82.8  2.1 

21.39  0.01 

23.4  0.4 

40.60  0.03 

45.6  2.0 

20 

15.09  0.63 

84.9  1.5 

21.38  0.03 

23.0  0.5 

40.57  0.05 

47.6  1.8 

30 

14.46  0.70 

86.4  l.l 

21.35  0.06 

22.5  0.4 

40.52  0.09 

49.4  1.5 

July    10 

13.76  0.74 

87.5  0.7 

21.29  0.08 

22.1  0.5 

40.43  0.12 

50.9  l.l 

20 

13.02  0.79 

88.2  0.1 

21.21  o.li 

21.6  0.5 

40.31  0.15 

52.0  0.8 

30 

12.23  0.81 

88.3  0.5 

21.10  0.12 

21.1   0.4 

40.16  0.16 

52.8  0.6 

Aug.    9 

11.42  0.79 

87.8  1.0 

20.98  0.14 

20.7  0.4 

40.00  0.17 

53.4  0.2 

19 

10.63  0.79 

86.8  1.4 

20.84  0.13 

20.3  0.3 

39.83  0.18 

53.6  0.2 

29 

9.84  0.73 

85.4  1.8 

20.71  0.14 

20.0  0.2 

39.65  0.18 

53.4  0.5 

Sept.    8 

9.11  0.67 

83.6  2.4 

20.57  0.12 

19.8  0.2 

39.47  0.16 

52.9  0.9 

18 

8.44  0.59 

81.2  2.9 

20.45  0.10 

19.6  o.i 

39.31  0.15 

52.0  1.3 

28 

7.85  0.51 

78.3  3.2 

20.35  0.07 

19.5  o.i 

39.16  0.13 

50.7  1.6 

Oct.      8 

7.34  0.39 

75.1   8.4 

20.28  0.03 

19.6  0.2 

39.03  0.08 

49.1  1.9 

18 

6.95  0.26 

71.7  8.7 

20.25  0.01 

19.8  0.4 

38.95  0.04 

47.2  2.8 

28 

6.69  0.11 

68.0  3.9 

20.26  0.06 

20.2  0.7 

38.91  0.01 

44.9  2.6 

Nov.     7 

6.58  0.03 

64.1   8.9 

20.32  O.u 

20.9  0.9 

38.92  0.06 

42.3  2.8 

17 

6.61  0.18 

60.2  3.9 

20.43  0.15 

21.8  i.o 

38.98  0.10 

39.5  2.8 

27 

6.79  0.34 

56.3  8.7 

20.58  0.21 

22.8  1.3 

39.08  0.17 

36.7  3.0 

Dec.     7 

7.13  0.49 

52.6  3.5 

20.79  0.25 

24.1  1.4 

39.25  0.22 

33.7  3.1 

17 

7.62  0.61 

49.1  3.1 

21.04  0.28 

25.5  1.6 

39.47  0.25 

30.6  8.0 

27 

8.23  0.73 

46.0  2.6 

21.32  0.31 

27.1  1.7 

39.72  0.28 

27.6  2.7 

37 

8.96 

43.4 

21.63 

28.8 

40.01 

24.9 

N0T1.- 
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APPARENT   PLACES 

OF   THE   : 

PRINCIPAL  FIXED    STARS,   FOR   THE   UPPER 

TRANSIT  AT   WASHINGTON. 

Sidanal 

a  Sirpbktib. 

C  Urwo  Minoria. 

j*1  Scorpii. 

Day  of  the 

Month. 

Right  Aioenaton. 

Dee.  North. 

Bight  Ascension. 

Dee.  North. 

Bight  Aioenaton. 

Deo.  South. 

h.          m. 

O              1 

h.          m. 

O             1 

h.          m. 

O           I 

15     37 

6  52 

15     49 

78  13 

15     57 

19  24 

Jan.      1 

12.52  0.30 

u        n 

32.9  2.2 

12.28  0.80 

35.5  2.8 

"(5.27  0.32 

41.1  1.1 

11 

12.82  0.31 

30.7  2.0 

13.08  0.92 

32.7  2.4 

6.59  0.33 

42.2  1.2 

21 

13.13  0.S2 

28.7  1.7 

14.00  1.03 

30.3  1.7 

6.92  0.84 

43.4  1.2 

31 

13.45*0.82 

27.0  1.5 

15.03  1.09 

28.6  l.i 

7.26  0.84 

44.6  1.2 

Feb.    10 

13.77  0.31 

25.5  1.2 

16.12  l.u 

27.5  0.5 

7.60  0.34 

45.8  1.2 

20 

14.08  0.30 

24.3  0.9 

17.23  1.09 

27.0  0.2 

7.94  0.83 

47.0  l.i 

March  2 

14.38  0.29 

23.4  0.4 

18.32  1.05 

27.2  0.9 

8.27  0.31 

48.1  1.0 

12 

14.67  0.26 

23.0  0.1 

19.37  0.95 

28.1  1.5 

8.58  0.30 

49.1  0.9 

22 

14.93  0.24 

22.9  0.2 

20.32  0.83 

29.6  2.0 

8.88  0.27 

50.0  0.7 

April    1 

15.17  0.22 

23.1  0.6 

21.15  0.68 

31.6  2.5 

9.15  0.25 

50.7  0.6 

11 

15.39  0.19 

23.7  0.8 

21.83  0.50 

34.1   2.8 

9.40  0.22 

51.3  0.5 

21 

15.58  0.15 

24.5  1.0 

22.33  0.33 

36.9  8.0 

9.62  0.20 

51.8  0.4 

May      1 

15.73  0.12 

25.5  M 

22.66  0.15 

39.9  8.2 

9.82  0.17 

52.2  0.2 

11 

15.85  0.10 

26.6  1.3 

22.81  0.04 

43.1  8.2 

9.99  0.14 

52.4  0.2 

21 

15.95  0.07 

27.9  1.3 

22.77  0.23 

46.3  3.1 

10.13  O.n 

52.6  0.1 

31 

16.02  0.04 

29.2  1.3 

22.54  0.40 

49.4  2.8 

10.24  0.07 

52.7  0.1 

June   10 

16.06  0.01 

30.5  1.2 

22.14  0.55 

52.2  2.6 

10.31   0.04 

52.8  0.0 

20 

16.07  0.02 

31.7  1.2 

21.59  0.70 

54.8  2.3 

10.35  0.01 

52.8  0.0 

30 

16.05  0.05 

32.9  1.0 

20.89  0.83 

57.1  1.8 

10.34  0.02 

52.8  0.0 

July    10 

16.00  0.08 

33.9  0.9 

20.06  0.93 

58.9  1.4 

10.32  0.06 

52.8  0.1 

20 

15.92  o.n 

34.8  0.8 

19.13  1.02 

60.3  0.9 

10.26  0.09 

52.7  0.2 

30 

15.81  0.13 

35.6  0.5 

18.11   1.08 

61.2  0.4 

10.17  0.12 

52.5  0.2 

Aug.    9 

15.68  0.14 

36.1  0.3 

17.03  1.12 

61.6  0.2 

10.05  0.14 

52.3  0.3 

19 

15.54  0.14 

36.4  0.2 

15.91  1.13 

61.4  0.6 

9.91  0.15 

52.0  0.3 

29 

15.40  0.15 

36.6  0.1 

14.78  l.n 

60.8  l.i 

9.76  0.15 

51.7  0.3 

Sept    8 

15.25  0.14 

36.5  0.3 

13.67  1.07 

59.7  1.6 

9.61  0.15 

51.4  0.4 

18 

15.11  0.13 

36.2  0.5 

12.60  l.oo 

58.1  2.2 

9.46  0.14 

51.0  0.4 

28 

14.98  0.10 

35.7  0.8 

11.60  0.91 

55.9  2.5 

9.32  o.u 

50.6  0.3 

Oct.      8 

14.88  0.06 

34.9  l.o 

10.69  0.79 

53.4  2.9 

9.21   0.07 

50.3  0.2 

18 

14.82  0.02 

33.9  1.2 

9.90  0.64 

50.5  3.2 

9.14  0.03 

50.1  0.2 

28 

14.80  0.02 

32.7  1.4 

9.26  0.47 

47.3  3.5 

9.11  0.01 

49.9  0.1 

Nov.    7 

14.82  0.07 

31.3  1.7 

8.79  0.27 

43.8  3.8 

9.12  0.07 

49.8  0.1 

17 

14.89  O.n 

29.6  2.0 

8.52  0.08 

40.0  3.8 

9.19  0.12 

49.9  0.2 

27 

15.00  0.17 

27.6  2.1 

8.44  0.09 

36.2  8.7 

'     9.31  0.18 

50.1  0.5 

Dec.     7 

15.17  0.22 

25.5  2.2 

8.53  0.30 

32.5  8.6 

9.49  0.22 

50.6  0.7 

17 

15.39  0.25 

23.3  2.2 

8.83  0.51 

28.9  3.4 

9.71  0.25 

51.3  0.8 

27 

15.64  0.28 

21.1   2.2 

9.34  0.68 

25.5  3.2 

9.96  0.80 

52.1  0.9 

37 

15.92 

18.9 

10.02 

22.3 

10.26 

53.0 
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APPARENT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

£  Ophiuohi. 

a  Soorpii. 
(Aniares) 

ij  Draconis. 

D»yof  the 

Month. 

Right  Ascension. 

Dee.  South. 

Right  Ascension. 

Deo.  South. 

Bight  Ascension. 

Deo.  North. 

h.          m. 

O             1 

h.          m. 

©         i 

h.          m. 

O            l 

16      6 

3  19 

16     20 

26     6 

16     22 

61  49 

Jan.      1 

50.02  0.28 

If           u 

29.7  1.7 

37.19  0.31 

II            II 

41.5  0.6 

2.16  0.36 

n        n 
61.4  3.4 

11 

50.30  0.31 

31.4  1.7 

37.50  0.33 

42.1  0.7 

■    2.52  0.42 

58.0  2.9 

21 

50.61   0.32 

33.1  1.6 

37.83  0.35 

42.8  0.9 

2.94  0.47 

55.1   2.3 

31 

50.93  0.32 

34.7  1.4 

38.18  0.36 

43.7  0.9 

3.41  0.51 

52.8  1.6 

Fob.    10 

51.25  0.32 

36.1  l.l 

38.54  0.36 

44.6  0.9 

3.92  0.53 

51.2  1.0 

20 

51.57  0.30 

37.2  0.9 

38.90  0.35 

45.5  1.0 

4.45  0.53 

50.2  0.4 

March  2 

51.87  0.29 

38.1  0.7 

39.25  0.88 

46.5  0.9 

4.98  0.51 

49.8  0.3 

12 

52.16  0.28 

38.8  0.4 

39.58  0.32 

47.4  0.9 

5.49  0.47 

50.1   0.9 

22 

52.44  0.27 

39.2  0.1 

39.90  0.30 

48.3  0.8 

5.96  0.44 

51.0  1.5 

April    1 

52.71  0.24 

39.3  0.1 

40.20  0.28 

49.1  0.7 

6.40  0.39 

•  52.5  2.1 

11 

52.95  0.21 

39.2  0.3 

40.48  0.26 

49.8  0.7 

6.79  0.82 

54.6  2.5 

21 

53.16  0.19 

38.9  0.5 

40.74  0.23 

50.5  0.6 

7.11   0.26 

57.1  2.9 

May      1 

53.35  0.17 

38.4  0.7 

40.97  0.20 

51.1   0.5 

7.37  0.19 

60.0  8.1 

11 

53.52  0.13 

37.7  0.8 

41.17  0.17 

51.6  0.5 

7.56  O.ll 

63.1  3.2 

21 

53.65  o.lO 

36.9  0.8 

41.34  0.14 

52.1  0.5 

7.67  0.03 

66.3  3.2 

31 

53.75  0.07 

36.1  0.9 

41.48  0.10 

52.6  0.4 

7.70  0.04 

69.5  8.1 

June   10 

53.82  0.04 

35.2  0.8 

41.58  0.07 

53.0  0.4 

7.66  o.ll 

72.6  2.9 

20 

53.86  0.01 

34.4  0.9 

41.65  0.02 

53.4  0.4 

7.55  0.18 

75.5  2.7 

30 

53.87  0.08 

33.5  0.8 

41.67  0.01 

53.8  0.3 

7.37  0.25 

78.2  2.4 

July    10 

53.84  0.06 

32.7  0.6 

41.66  0.05 

54.1  0.1 

7.12  0.80 

80.6  2.0 

20 

53.78  0.08 

32.1  0.5 

41.61  0.09 

54.2  0.1 

6.82  0.36 

82.6  1.5 

30 

53.69  O.ll 

31.6  0.5 

41.52  0.12 

54.3  0.1 

6.46  0.40 

84.1  1.0 

Aug.    9 

53.58  0.18 

31.1  0.4 

41.40  0.14 

54.4  0.1 

6.06  0.42 

85.1  0.6 

19 

53.45  0.14 

30.7  0.3 

41.26  0.15 

54.3  0.2 

5.64  0.45 

85.7  0.1 

29 

53.31  0.15 

30.4  0.2 

41.11  0.17 

54.1  0.3 

5.19  0.45 

85.8  0.5 

Sept.    8 

53.16  0.15 

30.2  0.0 

40.94  0.16 

53.8  0.4 

4.74  0.45 

85.3  l.l 

18 

53.01  0.14 

30.2  o.i 

40.78  0.15 

53.4  0.5 

4.29  0.43 

84.2  1.5 

28 

52.87  o.ll 

30.3  0.3 

40.63  0.14 

52.9  0.5 

3.86  0.39 

82.7  1.9 

Oct.     8 

52.76  0.08 

30.6  0.5 

40.49  0.10 

52.4  0.5 

3.47  0.84 

80.8  2.3 

18 

52.68  0.05 

31.1   0.7 

40.39  0.05 

51.9  0.5 

3.13  0.29 

78.5  2.8 

28 

52.63  0.01 

31.8  0.8 

40.34  0.01 

51.4  0.5 

2.84  0.21 

75.7  8.2 

Nov.    7 

52.64  0.05 

32.6  i.o 

40.33  0.05 

50.9  0.4 

2.63  0.13 

72.5  8.5 

17 

52.69  0.10 

33.6  l.s 

40.38  0.10 

50.5  0.2 

2.50  0.04 

69.0  3.6 

27 

52.79  0.14 

34.9  1.4 

40.48  0.16 

50.3  0.0 

2.46  0.05 

65.4  3.7 

Dec.     7 

52.93  0.19 

36.3  1.5 

40.64  0.21 

50.3  0.1 

2.51  0.15 

61.7  8.9 

17 

53.12  0.24 

37.8  1.6 

40.85  0.25 

50.4  0.3 

2.66  0.24 

57.8  8.7 

27 

53.36  0.26 

39.4  1.7 

41.10  0.29 

50.7  0.5 

2.90  0.30 

54.1  8.3 

37 

53.62 

41.1 

41.39 

51.2 

3.20 

50.8 

Non- 
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g 

APPARENT   PLACES 

OF    THE   . 

PRINCIPAL  FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

atonal 

Itajof  too 

Month. 

a  Triangali  Australia. 

t  Una  Minoris. 

a  HBBCUXJ6. 

Bight  Amendon. 

Dee.  SmUk. 

Bight  ABoenaton. 

Dw.  North. 

Bight  Asoenrion. 

tone.  North. 

h.          m. 

16     33 

68°  45 

h.          m. 

17      0 

82°  15 

h.          m. 

17     8 

14°  33 

Jan.      1 

11 

21 

31 

Feb.   10 

29.99  0.68 
30.62  0.70 

31.32  0.75 

32.07  0.78 
32.85  0.79 

If         if 

25.6  1.4 
24.2  l.i 

23.1  0.7 
22.4  0.2 

22.2  o.l 

i.         i. 

37.68  0.69 
38.37  0.95 
39.32  1.19 
40.51  1.89 
41.90  1.58 

II           M 

39.4  3.8 

36.1  2.9 

33.2  2.4 
30.8  2.0 

28.8  1.8 

1.             1. 
6.25  0.22 
6.47  0.26 
6.73  0.28 
7.01   0.30 
7.31  o.so 

ll".9  £ 
9.6  2.2 
7.4  2.0 
5.4  1.6 
3.8  1.8 

• 

20 

March  2 

12 

22 

April    1 

33.64  0.80 
34.44  0.78 
35.22  0.75 
35.97  0.70 
36.67  0.65 

22.3  0.6 
22.9  0.9 
23.8  1.3 
25.1  1.6 
26.7  1.9 

43.43  1.59 
45.02  1.60 
46.62  1.58 
48.20  1.48 
49.68  1.31 

27.5  0.7 
26.8  0.0 
26.8  0.6 
27.4  1.2 

28.6  1.8 

7.61  0.81 
7.92  0.31 
8.23  0.30 

8.53  0.29 
8.82  0.26 

2.5  0.9 

1.6  0.4 
1.2  0.0 
1.2  0.3 
1.5  0.8 

11 
21 
May     1 
11 
21 

37.32  0.60 
37.92  0.52 
38.44  0.45 
38.89  0.87 
39.26  0.28 

28.6  2.2 
30.8  2.4 

33.2  2.5 

35.7  2.6 

38.3  2.6 

50.99  Ml 

52.10  0.88 

52.98  0.61 
53.59  0.35 
53.94  0.06 

30.4  2.3 
32.7  2.7 
35.4  2.9 

38.3  3.1 

41.4  8.2 

9.08  0.25 
9.33  0.23 

9.56  0.21 
9.77  0.18 
9.95  0.15 

2.3  1.2 

3.5  1.4 
4.9  1.7 

6.6  1.9 
8.5  2.0 

31 

June  10 

20 

30 

July    10 

39.54  0.18 
39.72  0.08 
39.80  0.02 
39.78  o.n 
39.67  0.21 

40.9  2.5 

43.4  2.6 
46.0  2.5 

48.5  2.8 
50.8  1.9 

54.00  0.23 

53.77  0.50 
53.27  0.75 
52.52  1.01 
51.51  1.23 

44.6  3.2 
47.8  3.0 
50.8  2.9 

53.7  2.6 
56.3  2.8 

10.10  O.ll 
10.21  0.07 
10.28  0.04 
10.32  o.oo 
10.32  o.os 

10.5  2.0 
12.5  1.9 
14.4  1.8 
16.2  1.7 
17.9  1.6 

20 

30 

Aug.    9 

8    19 

29 

39.46  0.29 

39.17  0.36 
38.81   0.48 

38.38  0.48 
37.90  0.49 

52.7  1.6 

54.3  1.3 

55.6  0.8 

56.4  0.3 

56.7  0.1 

50.28  1.42 
48.86  1.57 

47.29  1.70 
45.59  1.77 
43.82  1.83 

58.6  1.9 
60.5  1.4 
61.9  0.9 
62.8  0.4 
63.2  0.0 

10.29  0.07 
10.22  o.n 

10.11   0.14 

9.97  0.15 
9.82  o.n 

19.5  1.8 

20.8  l.i 

21.9  0.8 
22.7  0.5 
23.2  0.8 

Sept.    8 
18 
28 

Oct.     8 
18 

37.41   0.48 
36.93  0.46 
36.47  0.40 
36.07  0.82 
35.75  0.24 

56.6  0.6 
56.0  l.i 
54.9  1.5 

53.4  1.9 

51.5  2.1 

41.99  1.84 
40.15  1.81 
38.34  1.74 
36.60  1.61 
34.99  1.44 

63.2  0.5 
62.7  l.o 
61.7  1.6 
60.1  2.0 

58.1  2.4 

9.65  0.18 
9.47  0.17 
9.30  0.16 
9.14  0.14 
9.00  0.11 

23.5  0.0 

23.5  0.3 
23.2  0.6 

22.6  0.9 

21.7  1.3 

28 

Nov.    7 
17 
27 

Dec.     7 

35.51  0.13 
35.38  0.00 
35.38  0.12 
35.50  0.26 
35.76  0.87 

49.4  2.4 
47.0  2.5 

44.5  2.6 
41.9  2.5 
39.4  2.8 

33.55  1.24 
32.31  l.oi 

31.30  0.74 

30.56  0.43 
30.13  0.18 

55.7  2.7 
53.0  3.1 
49.9  8.4 
46.5  3.6 
42.9  3.6 

8.89  0.07 
8.82  0.02 
8.80  0.02 
8.82  0.07 
8.89  0.12 

20.4  1.5 
18.9  1.8 

17.1   2.0 
15.1   2.1 
13.0  2.3 

17 
27 
37 

36.13  0.48 

36.61  0.58 
37.19 

37.1  2.0 
35.1  1.7 
33.4 

30.00  0.19 
30.19  0.50 
30.69 

39.3  3.5 
35.8  8.4 
32.4 

9.01   0.16 

9.17  0.20 
9.37 

10.7  2.4 
8.3  2.8 
6.0 

•ftartlu 

22d  of  March  It 

beglni  at  the  Sldeiw 

il  0h.  be/on  too  H 

bin  Noon. 
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FIXED   STARS,    1857. 


APPARENT   PLAGES 

OP   THE 

PRINCIPAL 

FIXED 

STARS  FOR 

THE 

UPPER 

• 

TRANSIT   AT   WASHINGTON. 

Sidereal 

jS  Draconis. 

a  Ophiuchi. 

rf 

Octontto. 

Day  of  the 
Month. 

Right  AMendon. 

V*c.  North. 

Right  Aeeenaion. 

Dec.  iVortA. 

Right  Attention. 

Dee.  South. 

h.          m. 

17     27 

52°  24 

h.          m. 

17    28 

12°  39 

h. 

17 

- 

89  16 

Jan.      1 

10.11   0.21 

II          a 

17.0  3.2 

16.36  0.21 

a 

51.5 

a 
2.3 

40  47.98 

■. 

11.29 

u 

39.4 

I 
2.9 

11 

10.32  0.28 

13.8  3.3 

16.57  0.24 

49.2 

2.1 

40  59.27 

13.92 

36.5 

2.5 

21 

10.60  0.S3 

10.5  2.9 

16.81  0.26 

47.1 

1.9 

41  13.19 

16.18 

34.0 

2.2 

31 

10.93  0.86 

7.6  2.4 

17.07  0.29 

45.2 

1.6 

41  29.37 

18.07 

31.8 

1.7 

Feb.   10 

11.29  0.40 

5.2  1.7 

17.36  0.30 

43.6 

1.8 

41  47.44 

19.54 

30.1 

1.8 

20 

11.69  0.41 

3.5  1.0 

17.66  0.30 

42.3 

0.9 

42    6.98 

20.52 

28.8 

0.8 

March  2 

12.10  0.42 

2.5  0.6 

17.96  0.30 

41.4 

0.5 

42  27.50 

20.96 

28.0 

0.8 

12 

12.52  0.41 

1.9  0.1 

18.26  0.30 

40.9 

0.0 

42  48.46 

20.94 

27.7 

0.2 

22 

12.93  0.40 

2.0  0.8 

18.56  0.29 

40.9 

0.3 

43    9.40 

20.53 

.27.9 

0.7 

April    1 

13.33  0.38 

2.8  1.5 

18.85  0.28 

41.2 

0.7 

43  29.93 

19.70 

28.6 

1.1 

11 

13.71   0.34 

4.3  2.0 

19.13  0.27 

41.9 

1.1 

43  49.63 

18.46 

29.7 

1.5 

21 

14.05  0.30 

6.3  2.4 

19.40  0.25 

43.0 

1.4 

44    8.09 

16.85 

31.2 

2.0 

May     1 

14.35  0.26 

8.7  2.7 

19.65  0.22 

44.4 

1.6 

44  24.94 

14.92 

33.2 

2.3 

11 

14.61  0.21 

11.4  8.0 

19.87  0.20 

46.0 

1.8 

44  39.86 

12.65 

35.5 

2.6 

21 

14.82  0.15 

14.4  8.2 

20.07  0.17 

47.8 

1.9 

44  52.51 

10.13 

38.1 

2.8 

31 

14.97  0.10 

17.6  8.3 

20.24  0.18 

49.7 

2.0 

45    2.64 

7.42 

40.9 

8.1 

June  10 

15.07  0.04 

20.9  3.2 

20.37  0.09 

51.7 

1.9 

45  10.06 

4.51 

44.0 

8.2 

20 

15.11  0.03 

24.1  8.1 

20.46  0.06 

53.6 

1.9 

45  14.57 

1.47 

47.2 

3.1 

30 

15.08  0.08 

27.2  2.9 

20.52  0.02 

55.5 

1.7 

45  16.04 

1.52 

50.3 

8.1 

July    10 

15.00  0.14 

30.1   2.6 

20.54  0.02 

57.2 

1.5 

45  14.52 

4.41 

53.4 

2.9 

20 

14.86  0.20 

32.7  2.8 

20.52  0.06 

58.7 

1.4 

45  10.11 

7.17 

56.3 

2.7 

30 

14.66  0.24 

35.0  1.9 

20.46  0.09 

60.1 

1.1 

45    2.94 

9.74 

59.0 

2.4 

Aug.     9 

14.42  0.28 

36.9  1.4 

20.37  0.12 

61.2 

0.9 

44  53.20  11.98 

61.4 

1.9 

19 

14.14  0.31 

38.3  1.0 

20.25  0.15 

62.1 

0.6 

44  41.22 

13.79 

63.3 

1.4 

29 

13.83  0.34 

39.3  0.5 

20.10  0.16 

62.7 

0.4 

44  27.43 

15.11 

64.7 

0.9 

Sept.    8 

13.49  0.35 

39.8  0.0 

19.94  0.17 

63.1 

0.1 

44  12.32 

15.88 

65.6 

0.8 

18 

13.14  0.35 

39.8  0.5 

19.77  0.17 

63.2 

0.2 

43  56.44 

16.02 

65.9 

0.3 

28 

12.79  0.33 

39.3  l.o 

19.60  o.n 

63.0 

0.5 

43  40.42 

15.48 

65.6 

0.9 

Oct.      8 

12.46  0.31 

38.3  1.4 

19.43  0.15 

62.5 

0.7 

43  24.94 

14.30 

64.7 

1.4 

18 

12.15  0.27 

36.9  2.0 

19.28  0.12 

61.8 

1.0 

43  10.64 

12.52 

63.3 

2.0 

28 

11.88  0.22 

34.9  2.5 

19.16  0.08 

60.8 

1.3 

42  58.12 

10.18 

61.3 

2.5 

Nov.     7 

11.66  0.17 

32.4  2.8 

19.08  0.05 

59.5 

1.6 

42  47.94 

7.41 

58.8 

2.9 

17 

11.49  o.u 

29.6  8.1 

19.03  o.Oi 

57.9 

1.8 

42  40.53 

4.30 

55.9 

3.1 

27 

11.38  0.03 

26.5  3.3 

19.04  0.05 

56.1 

2.0 

42  36.23 

0.96 

52.8 

3.2 

Dec.     7 

11.35  0.05 

23.2  8.6 

19.09  o.io 

54.1 

2.3 

42  35.27 

2.50 

49.6 

8.3 

17 

11.40  0.11 

19.6  3.6 

19.19  0.15 

51.8 

2.2 

42  37.77 

5.99 

46.3 

3.2 

27 

11.51   0.18 

16.0  8.5 

19.34  0.19 

49.6 

2.3 

42  43.76 

9.26 

43.1 

3.1 

37 

11.69 

12.5 

19.53 

47.3 

42  53.02 

40.0 

NOTl.- 

-Before  the  22d  of  J 

larch  the  Sidereal 

l  day  of  the  Month 

begins  at  t 

be  Si 

dereal  Oh.  after  \ 

•heMeai 

a  Noon; 
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APPARENT   PLACES 

OF   THE 

PRINCIPAL  FIXED    STABS*   FOB   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 
Day  of  the 

y  D3U.COKI8. 

fil  SagittariL 

alirnm. 
(Vena.) 

Month. 

Right  Aaoeosion. 

Deo.  North. 

Right  AMensioa. 

Deo.  South. 

Right  AeoenMon. 

Dee.  North. 

h.           m. 

17     53 

51°  29 

h.          m. 

18     5 

O             1 

21    5 

18     32 

38°  38 

Jan.      1 
11 
21 
31 

Feb.   10 

15.01  0.18 
15.19  0.23 
15.42  0.29 
15.71   0.34 
16.05  0.37 

u        u 

72.8  8.5 
69.3  3.2 

66.1  2.9 

63.2  2.5 
60.7  2.0 

10.99  0.21 

11.20  0.24 
11.44  0.27 
11.71   0.29 
12.00  0.31 

ii         ii 

40.0  0.3 
40.3  0.3 
40.6  0.8 
40.9  0.2 

41.1  0.2 

3.83  0.12 
3.95  0.18 

4.13  0.23 
4.36  0.26 

4.62  0.29 

a     ii 

60.4  8.2 
57.2  s.O 
54.2  2.8 
51.4  2.5 
48.9  2.1 

20 

March  2 

12 

22 

April    1 

16.42  0.39 
16.81  0.41 
17.22  0.41 
17.63  0.40 
18.03  0.39 

58.7  1.8 
57.4  0.8 
56.6  0.2 
56.4  0.6 
57.0  1.2 

12.31   0.32 
12.63  0.33 
12.96  0.84 
13.30  0.88 
13.63  0.82 

41.3  0.2 

41.5  o.l 

41.6  0.0 
41.6  0.1 
41.5  0.2 

4.91   0.32 

5.23  0.33 
5.56  0.34 
5.90  0.84 

6.24  0.33 

46.8  1.5 

45.3  0.9 

44.4  0.4 
44.0  0.2 
44.2  0.8* 

11 
21 
May     1 
11 
21 

18.42  0.35 
18.77  0.33 
19.10  0.29 
19.39  0.24 

19.63  0.19 

58.2  1.8 
60.0  2.2 
62.2  2.6 
64.8  2.9 
67.7  8.2 

13.95  0.81 
14.26  0.80 
14.56  0.28 
14.84  0.26 
15.10  0.23 

41.3  0.2 

41.1  0.3 

40.8  0.3 
40.5  0.4 
40.1  0.3 

6.57  0.33 

6.90  o.3i 

7.21   0.29 
7.50  0.26 
7.76  0.23 

45.0  1.4 

46.4  1.9 
48.3  2.2 

50.5  2.6 

53.1  2.9 

31 

June  10 

20 

30 

July    10 

19.82  0.14 
19.96  0.07 

20.03  0.01 

20.04  0.04 
20.00  o.n 

70.9  3.2 

74.1   8.3 

77.4  3.2 

80.6  3.1 

83.7  2.8 

15.33  0.20 
15.53  0.16 
15.69  0.13 
15.82  0.08 
15.90  0.04 

39.8  0.2 
39.6  0.2 
39.4  0.1 
39.3  o.l 
39.2  0.0 

7.99  0.19 
8.18  0.14 
8.32  0.09 
8.41  0.04 
8.45  0.00 

56.0  3.0 

59.0  8.1 

62.1  8.0 
65.1  3.0 
68.1  2.8 

20 
30 
Aug.    9 
19 
29 

19.89  0.16 
19.73  0.21 
19.52  0.25 
19.27  0.29 
18.98  0.33 

86.5  2.5 

89.0  2.1 

91.1  1.8 

92.9  1.4 
94.3  0.9 

15.94  0.01 
15.93  0.06 
15.87  0.09 
15.78  0.12 
15.66  0.15 

39.2  0.1 

39.3  0.1 

39.4  0.0 

39.4  0.1 

39.5  o.l 

8.45  0.06 
8.39  O.n 
8.28  0.15 
8.13  0.19 
7.94  0.22 

70.9  2.6 
73.5  2.4 
75.9  2.0 
77.9  1.6 
79.5  1.2 

Sept.    8 
18 
28 

Oct.      8 

18 

18.65  0.35 

18.30  0.34 
17.96  0.32 

17.64  0.31 

17.33  0.29 

95.2  0.3 
95.5  0.2 

95.3  0.6 
94.7  l.o 
93.7  1.7 

15.51  0.16 
15.35  0.17 
15.18  0.17 
15.01  0.15 
14.86  0.13 

39.6  0.1 

39.7  0.1 

39.8  0.1 
39.7  0.1 
39.6  0.1 

7.72  0.23 
7.49  0.25 
7.24  0.25 

6.99  0.24 
6.75  0.22 

80.7  0.8 
81.5  0.4 
81.9  0.2 
81.7  0.6 
81.1  l.O 

28 

Nov.    7 
17 
27 

Dec.     7 

17.04  0.24 
16.80  0.19 
16.61  0.13 
16.48  0.07 
16.41  0.00 

92.0  2.2 
89.8  2.6 

87.2  2.9 

84.3  3.2 

81.1  8.3 

14.73  0.09 
14.64  0.05 
14.59  0.00 
14.59  0.05 
14.64  0.10 

39.5  0.1 
39.4  0.0 
39.4  o.l 
39.3  0.1 
39.2  0.1 

6.53  0.20 
6.33  0.16 
6.17  0.11 
6.06  0.06 
6.00  o.oi 

80.1  1.5 

78.6  1.9 

76.7  2.4 
74.3  2.7 
71.6  2.9 

17 
27 
37 

16.41  0.07 
16.48  0.14 
16.62 

77.8  3.6 
74.2  3.5 
70.7 

14.74  0.13 
14.87  0.18 
15.05 

39.3  0.2 
39.5  0.2 
39.7 

5.99  0.05 
6.04  0.09 
6.13 

68.7  8.0 
65.7  3.2 
62.5 

after  Um 

22dof  March  it  1 

tMglne  at  the  Sider* 

il0b.be/oretiuiV 
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FIXED    STARS,    1857. 


APPARENT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS,   FOR    THE   UPPER 

TRANSIT  AT   WASHINGTON. 

Sidereal 

(HjYBJB. 

K  Aquiub. 

S  Aquiue. 

Day  of  the 

Month. 

Right  Ascension, 
h.           m. 

Deo.  North. 

Bight  Aaoention. 

Dee.  North. 

Bight  Aeeeneion. 

Dee.  North. 

O              1 

h.           m. 

O             1 

h.           m. 

O            l 

\8     44 

33  11 

18     58 

13  38 

19     18 

2  49 

Jan.      1 

46.16  0.13 

»         ii 

46.8  3.0 

48.58  0.12 

u         ii 

65.4  2.3 

15.70  0.12 

49.1  {a 

11 

46.29  0.16 

43.8  2.9 

48.70  0.16 

63.1  2.0 

15.82  0.15 

47.7  1.4 

21 

46.45  0.20 

40.9  2.6 

48.86  0.20 

61.1   1.8 

15.97  0.18 

46.3  1.2 

31 

46.65  0.24 

38.3  2.4 

49.06  0.22 

59.3  1.6 

16.15  0.21 

45.1  l.l 

Feb.    10 

46.89  0.27 

35.9  2.0 

49.28  0.24 

57.7  1.3 

16.36  0.23 

44.0  0.9 

20 

47.16  0.29 

33.9  1.6 

49.52  0.27 

56.4  1.0 

16.59  0.26 

43.1  0.6 

March  2 

47.45  0.31 

32.3  0.9 

49.79  0.28 

55.4  0.6 

16.85  0.27 

42.5  0.3 

12 

47.76  0.82 

31.4  0.4 

50.07  0.29 

54.8  0.2 

17.12  0.28 

42.2  0.0 

22 

48.08  0.83 

31.0  0.2 

50.36  0.30 

54.6  0.2 

17.40  0.30 

42.2  0.3 

April    1 

48.41   0.83 

31.2  0.8 

50.66  0.30 

54.8  0.6 

17.70  0.80 

42.5  0.6 

11 

48.74  0.82 

32.0  1.2 

50.96  0.30 

55.4  1.0 

18.00  0.31 

43.1  1.0 

21 

49.06  0.31 

33.2  1.6 

51.26  0.29 

56.4  1.4 

18.31   0.30 

44.1  1.2 

May     1 

49.37  0.28 

34.8  2.0 

51.55  0.28 

57.8  1.7 

18.61    0.28 

45.3  1.5 

11 

49.65  0.26 

36.8  2.5 

51.83  0.27 

59.5  1.9 

18.89  0.28 

46.8  1.6 

21 

49.91   0.24 

39.3  2.7 

52.10  0.24 

61.4  2.1 

19.17  0.26 

48.4  1.7 

31 

50.15  0.20 

42.0  2.9 

52.34  0.21 

63.5  2.2 

19.43  0.23 

50.1  1.8 

June   10 

50.35  0.15 

44.9  8.0 

52.55  0.18 

65.7  2.2 

19.66  0.20 

51.9  1.8 

20 

50.50  o.ll 

47.9  2.9 

52.73  0.14 

67.9  2.2 

19.86  0.17 

53.7  1.7 

30 

50.61  0.07 

50.8  2.8 

52.87  0.10 

70.1  2.1 

20.03  0.13 

55.4  1.6 

July    10 

50.68  0.02 

53.6  2.8 

52.97  0.06 

72.2  2.0 

20.16  0.09 

57.0  1.5 

20 

50.70  0.03 

56.4  2.6 

53.03  0.01 

74.2  1.8 

20.25  0.04 

58.5  1.4 

30 

50.67  0.08 

59.0  2.2 

53.04  0.03 

76.0  1.6 

20.29  0.00 

59.9  1.2 

Aug.    9 

50.59  0.12 

61.2  1.9 

53.01  0.07 

77.6  1.4 

20.29  0.04 

61.1  1.0 

19 

50.47  0.16 

63.1  1.6 

52.94  0.10 

79.0  l.l 

20.25  0.08 

62.1  0.8 

29 

50.31  0.19 

64.7  1.2 

52.84  0.14 

80.1  0.9 

20.17  o.ll 

62.9  0.6 

Sept.     8 

50.12  0.22 

65.9  0.9 

52.70  0.16 

81.0  0.6 

20.06  0.14 

63.5  0.3 

18 

49.90  0.22 

66.8  0.4 

52.54  0.17 

81.6  0.3 

19.92  0.16 

63.8  0.2 

28 

49.68  0.23 

67.2  o.o 

52.37  0.18 

81.9  0.0 

19.76  0.16 

64.0  0.0 

Oct.      8 

49.45  0.22 

67.2  0.5 

52.19  0.17 

81.9  0.3 

19.60  0.16 

64.0  0.2 

18 

49.23  0.21 

66.7  0.9 

52.02  0.16 

81.6  0.6 

19.44  0.15 

63.8  0.4 

28 

49.02  0.18 

65.8  1.3 

51.86  0.13 

81.0  0.9 

19.29  0.13 

63.4  0.6 

Nov.    7 

48.84  0.14 

64.5  1.6 

51.73  0.11 

80.1  1.2 

19.16  o.io 

62.8  0.8 

17 

48.70  0.10 

62.9  2.1 

51.62  0.07 

78.9  1.4 

19.06  0.06 

62.0  0.9 

27 

48.60  0.06 

60.8  2.5 

51.55  0.02 

77.5  1.6 

19.00  0.03 

61.1  l.l 

Dec.     7 

48.54  0.01 

58.3  2.7 

51.53  0.01 

75.9  1.9 

18.97  o.oo 

60.0  1.2 

17 

48.53  0.05 

55.6  2.8 

51.54  0.06 

74.0  2.0 

18.97  0.05 

58.8  1.3 

27 

48.58  0.10 

52.8  2.9 

51.60  0.10 

72.0  2.1 

19.02  0.10 

57.5  1.4 

37 

48.68 

49.9 

51.70 

69.9 

19.12 

56.1 

Noti  — 

■Before  the  22d  of  U 

torch  the  Sidereal 

day  of  the  Month  I 

>egins  at  the  Sidei 

eel  Oh.  after  the  Me 

an  Noon ; 
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APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT    WASHINGTON. 

atonal 
D»yof  the 

Y  Aquiub. 

a  Aquiub. 
(Altair.) 

p  Aquila. 

Month. 

Bight  AMenrion. 

T*o.  North. 

Bight  Aaoenalon. 

Deo.  North. 

Bight  AMenrion. 

Deo.  North. 

h.          m. 

19     39 

O              1 

10  15 

h.           m. 

19     43 

O             1 

8  29 

h.          m. 

19     48 

O            1 

6    2 

Jan.      1 
11 
21 
31 

Feb.    10 

26.08  0.09 
26.17  0.12 
26.29  0.16 
26.45  0.18 
26.63  0.21 

55.4  1.8 
53.6  1.8 
51.8  1.6 
50.2  1.4 
48.8  1.2 

46.78  0.08 
46.86  0.12 
46.98  0.16 
47.14  0.18 
47.32  0.21 

a        u 

28.9  1.6 
27.3  1.6 

25.7  1.5 
24.2  1.4 

22.8  l.i 

15.79  0.08 
15.87  0.12 
15.99  0.15 
16.14  0.18 
16.32  0.21 

60".5  1.5 

59.0  1.5 
57.5  1.4 

56.1  1.2 
54.9  1.0 

20 

March  2 

12 

22 

April    1 

26.84  0.24 
27.08  0.26 
27.34  0.28 
27.62  0.29 
27.91  0.S0 

47.6  0.9 

46.7  0.5 
46.2  0.2 
46.0  0.2 
46.2  0.6 

47.53  0.24 
47.77  0.26 
48.03  0.27 
48.30  0.29 
48.59  0.30 

21.7  0.8 
20.9  0.4 

20.5  0.1 
20.4  0.2 

20.6  0.5 

16.53  0.23 
16.76  0.25 

17.01   0.27 
17.28  0.29 

17.57  0.30 

53.9  0.7 
53.2  0.4 
52.8  0.1 
52.7  0.3 
53.0  0.6 

11 
21 
May      1 
11 
21 

28.21  0.81 
28.52  0.80 
28.82  0.28 
29.10  0.29 
29.39  0.27 

46.8  l.o 
47.8  l.s 
49.1  1.6 
50.7  1.8 
52.5  2.0 

48.89  0.80 
49.19  0.81 
49.50  0.30 
49.80  0.28 

50.08  0.27 

21.1  0.9 

22.0  1.4 
23.4  1.7 

25.1  1.8 
26.9  1.9 

17.87  0.31 
18.18  0.80 
18.48  0.29 
18.77  0.29 
19.06  0.28 

53.6  0.9 
54.5  1.2 

55.7  1.6 
57.3  1.8 
59.1  1.9 

31 

June   10 
20 
30 

July    10 

29.66  0.25 
29.91  0.22 
30.13  0.18 
30.31  0.14 
30.45  o.io 

54.5  2.1 

56.6  2.2 

58.8  2.1 

60.9  2.1 
63.0  2.0 

50.35  0.25 
50.60  0.22 
50.82  0.19 
51.01  0.15 
51.16  O.n 

28.8  2.1 

30.9  2.1 

33.0  2.1 

35.1  2.0 
37.1  1.9 

19.34  0.25 
19.59  0.23 
19.82  0.19 
20.01  0.15 
20.16  o.n 

61.0  1.9 
62.9  2.0 
64.9  1.9 
66.8  1.9 
68.7  1.7 

20 

30 

Aug.    9 

8    19 

29 

30.55  0.05 

30.60  0.01 

30.61  o.os 
30.58  0.07 
30.51  o.n 

65.0  1.8 
66.8  1.6 
68.4  1.4 
69.8  1.2 
71.0  0.9 

51.27  0.06 

51.33  0.01 

51.34  0.02 
51.32  0.07 
51.25  0.10 

39.0  1.8 
40.8  1.6 
42.4  1.8 

43.7  l.i 

44.8  0.9 

20.27  0.07 
20.34  0.02 
20.36  0.02 
20.34  0.06 

20.28  0.10 

70.4  1.6 
72.0  1.5 

73.5  1.2 
74.7  1.0 
75.7  0.8 

Sept.    8 
18 
28 

Oct.      8 
18 

30.40  0.14 
30.26  0.15 
30.11  0.16 
29.95  o.n 
29.78  0.16 

71.9  0.7 
72.6  0.4 

73.0  0.2 
73.2  0.1 

73.1  0.4 

51.15  0.13 
51.02  0.15 
50.87  0.16 
50.71  0.16 
50.55  0.16 

45.7  0.6 
46.3  0.4 

46.7  0.2 
46.9  0.1 

46.8  0.3 

20.18  0.13 
20.05  0.14 
19.91  0.15 
19.76  0.16 
19.60  0.16 

76.5  0.6 
77.1  0.8 

77.4  0.1 

77.5  0.1 
77.4  0.3 

28 

Nov.     7 
17 
27 

Dec.     7 

29.62  0.14 
29.48  0.12 
29.36  0.09 
29.27  0.05 
29.22  0.01 

72.7  0.6 

72.1  0.9 

71.2  l.i 
70.1  i.s 

68.8  1.5 

50.39  0.14 
50.25  0.12 
50.13  0.08 
50.05  0.05 
50.00  0.02 

46.5  0.6 
45.9  0.9 
45.0  1.0 
44.0  1.2 
42.8  1.8 

19.44  0.14 
19.30  0.12 
19.18  0.08 
19.10  0.05 

19.05  0.02 

77.1  0.6 

76.5  0.8 
75.7  1.0 
74.7  l.i 

73.6  1.3 

17 
27 
37 

29.21  0.02 
29.23  0.06 
29.29 

67.3  1.6 
65.7  1.6 
64.1 

49.98  0.02 
50.00  0.07 
50.07 

41.5  1.5 
40.0  1.6 
38.4 

19.03  0.02 
19.05  0.05 
19.10 

72.3  1.4 
70.9  1.4 
69.5 

after  the  23d  of  March  It  begin*  at  the  Sldml  Oh.  btftn  the  Hun  Noon. 
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FIXED   STARS,    1857. 


APPABENT   PLACES    OF   THE   PRINCIPAL  FIXED    STABS,   FOB   THE    OFFEB 

TRANSIT   AT   WASHINGTON. 

mmmi 

X  Una  Minorii. 

O*  GaFKIOOBHI. 

a  Parous. 

Day  of  the 

Month. 

■*.*_•-. 

Deo.  North. 

Bight  AMensioii. 

Dee.  South. 

Bight  Aeeenekn. 

Dee.  South. 

h. 

20 

88  52' 

h.          m. 

20    10 

\$5$ 

20     14 

O            l 

57  11 

m.'    s. 

■. 

m        a 

e.          ■. 

a        u 

i.       i. 

J*~      " 

Jan.      1 

5  22.73 

4.87 

52.5  2.9 

5.58  0.07 

16.5  0.3 

16.72  0.08 

32.8  2.3 

11 

5  17.86 

2.69 

49.6  s.2 

5.65  0.11 

16.8  0.8 

16.60  0.16 

30.5  2.4 

21 

5  15.17 

0.46 

46.4  8.8 

5.76  0.14 

17.1  0.1 

16.96  0.22 

28.1   2.4 

31 

5  14.71 

1.76 

43.1  3.2 

5.90  0.18 

17.2  0.0 

17.18  0.28 

25.7  2.4 

Feb.   10 

5  16.47 

8.87 

39.9  2.9 

6.06  0.20 

17.2  0.0 

17.46  0.83 

23.3  2.4 

20 

5  20.34 

5.82 

37.0  2.7 

6.28  0.23 

17.2  0.2 

17.79  0.88 

20.9  2.8 

March  2 

5  26.16 

7.44 

34.3  2.2 

6.51  0.25 

17.0  0.5 

18.17  0.42 

18.6  2.1 

12 

5  33.60 

8.75 

32.1  1.6 

6.76  0.27 

16.5  0.6 

18.59  0.46 

16.5  1.9 

22 

5  42.35 

9.77 

30.5  l.i 

7.03  0.29 

15.9  0.8 

19.05  0.49 

14.6  1.6 

April    1 

5  52.12 

10.81 

29.4  0.7 

7.32  0.81 

15.1  1.0 

19.54  0.51 

13.0  1.4 

11 

6    2.43 

10.42 

28.7  0.1 

7.63  0.32 

14.1  l.i 

20.05  0.53 

11.6   1.2 

21 

6  12.85 

10.17 

28.6  0.6 

7.95  0.32 

13.0  1.2 

20.58  0.54 

10.4  0.9 

May     1 

6  23.02 

9.62 

29.2  1.2 

8.27  0.32 

11.8   1.3 

21.12  0.54 

9.5  0.5 

11 

6  32.64 

8.67 

30.4  1.7 

8.59  0.31 

10.5  1.3 

21.66  0.52 

9.0  0.2 

21 

6  41.31 

7.42 

32.1  2.2 

8.90  0.80 

9.2  1.3 

22.18  0.50 

8.8  0.2 

31 

6  48.73 

5.97 

34.3  2.6 

9.20  0.28 

7.9  1.3 

22.68  0.46 

9.0  0.5 

June   10 

6  54.70 

4.87 

36.9  3.0 

9.48  0.26 

6.6  1.2 

23.14  0.42 

9.5  0.8 

20 

6  59.07 

2.60 

39.9  8.2 

9.74  0.23 

5.4  l.i 

23.56  0.37 

10.3  1.2 

30 

7     1.67 

0.81 

43.1   8.4 

9.97  0.19 

4.3  0.9 

23.93  0.31 

11.5   1.4 

July    10 

7    2.48 

1.03 

46.5  8.4 

10.16  0.15 

3.4  0.8 

24.24  0.23 

12.9  1.8 

20 

7     1.45 

2.85 

49.9  8.4 

10.31  o.io 

2.6  0.6 

24.47  0.16 

14.7  1.9 

30 

6  58.60 

4.61 

53.3  3.4 

10.41   0.05 

2.0  0.5 

24.63  0.08 

16.6  1.9 

Aug.    9 

6  53.99 

6.27 

56.7  3.2 

10.46  0.01 

1.5  0.3 

24.71  0.00 

18.5  2.0 

19 

6  47.72 

7.80 

59.9  8.0 

10.47  0.04 

1.2  o.i 

24.71  0.08 

20.5  1.9 

29 

6  39.92 

9.16 

62.9  2.8 

10.43  0.07 

1.1  0.0 

24.63  0.15 

22.4  1.8 

Sept.    8 

6  30.76 

10.38 

65.7  2.4 

10.36  0.10 

1.1  0.1 

24.48  0.21 

24.2  1.6 

18 

6  20.38 

11.43 

68.1  2.0 

10.26  0.13 

1.2  0.1 

24.27  0.26 

25.8  1.4 

28 

6    8.95 

12.22 

70.1  1.6 

10.13  0.15 

1.3  0.3 

24.01  0.29 

27.2  l.o 

Oct.      8 

5  56.73 

12.74 

71.7  l.i 

9.98  0.15 

1.6  0.3 

23.72  0.30 

28.2  0.6 

18 

5  43.99 

12.97 

72.8  0.6 

9.83  0.15 

1.9  0.3 

23.42  0.31 

28.8  0.3 

28 

5  31.02 

12.92 

73.4  0.0 

9.68  0.14 

2.2  0.4 

23.11   0.29 

29.1  0.3 

Nov.     7 

5  18.10 

12.57 

73.4  0.5 

9.54  0.12 

2.6  0.3 

22.62  0.26 

28.8  0.7 

17 

5    5.53 

11.93 

72.9  l.o 

9.42  0.09 

2.9  0.4 

22.56  0.22 

28.1  l.i 

27 

4  53.60 

10.94 

71.9  1.5 

9.33  0.06 

3.3  0.3 

22.34  0.16 

27.0  1.4 

Dec.     7 

4  42.66 

9.62 

70.4  2.0 

9.27  0.02 

3.6  0.4 

22.18  0.10 

25.6  1.7 

17 

4  33.04 

7.98 

68.4  2.5 

9.25  0.02 

4.0  0.4 

22.08  0.03 

23.9  2.0 

27 

4  25.06 

6.01 

65.9  2.8 

9.27  0.05 

4.4  0.3 

22.05  0.05 

21.9  2.3 

37 

4  19.05 

63.1 

9.32 

4.7 

22.10 

19.6 

Nora  — 

Before  the  22d  of  Marc 

h  the  Sidereal  c 

Lay  of  the  Month  b< 

jgina  at  the  Sidei 

•eel  Oh.  q/Ur  the  Me 

an  Noon; 
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APPARENT   PLACES 

OF  THE 

PRINCIPAL  FIXED    STARS,  FOR   THE   UPPER 

TRANSIT   AT    WASHINGTON. 

admd 

0  Ctonx. 

61l  Ctcwi. 

C  Ctoki. 

Day  of  the 

Month. 

Bight  Aeoennon. 

Deo.  North. 

Bight  Aaoension. 

Dee.  North. 

Bight  Aeeendon. 

Dee.  North. 

h.          m. 

O             1 

h.          m. 

38°    i 

h.          m. 

O            1 

20     36 

4A  45 

21      0 

21      6. 

29  38 

Jan.      1 

31.25  0.04 

H          u 

74.5  2.8 

27.34  0.03 

U         u 

53.4  2.4 

B.                 B. 

49.40  0.03 

ii          ii 

30.3  2.2 

11 

31.21  0.01 

71.7  2.9 

27.31  0.01 

51.0  2.5 

49.37  0.01 

28.1   2.3 

21 

31.22  0.06 

68.8  8.1 

27.32  0.05 

48.5  2.6 

49.38  0.05 

25.8  2.3 

31 

31.28  0.12 

65.7  2.9 

27.37  0.10 

45.9  2.6 

49.43  0.09 

23.5  2.2 

Feb.   10 

31.40  0.17 

62.8  2.6 

27.47  0.15 

43.3  2.5 

49.52  0.12 

21.3  2.1 

20 

31.57  0.21 

60.2  2.3 

27.62  0.18 

40.8  2.1 

49.64  0.16 

19.2  1.8 

March  2 

31.78  0.26 

57.9  1.9 

27.80  0.28 

38.7  1.6 

49.80  0.20 

17.4  1.5 

12 

32.04  0.29 

56.0  1.4 

28.03  0.27 

37.1  1.2 

50.00  0.24 

15.9  l.l 

22 

32.33  0.88 

54.6  0.8 

28.30  0.29 

35.9  0.7 

50.24  0.27 

14.8  0.6 

April    1 

32.66  0.85 

53.8  0.3 

28.59  0.32 

35.2  0.2 

50.51  0.29 

14.2  0.1 

11 

33.01  0.87 

53.5  0.3 

28.91  0.35 

35.0  0.3 

50.80  0.31 

14.1  0.4 

21 

33.38  0.87 

53.8  0.9 

29.26  0.36 

35.3  0.8 

51.11   0.33 

14.5  0.9 

May     1 

33.75  0.87 

54.7  1.5 

29.62  0.37 

36.1  1.4 

51.44  0.33 

15.4  1.8 

11 

34.12  0.87 

56.2  1.9 

29.99  0.37 

37.5  1.9 

51.77  0.34 

16.7  1.8 

21 

34.49  0.85 

58.1  2.3 

30.36  0.35 

39.4  2.3 

52.11  0.82 

18.5  2.1 

31 

34.84  0.32 

60.4  2.7 

30.71   0.32 

41.7  2.7 

52.43  0.31 

20.6  2.5 

June   10 

35.16  0.28 

63.1  s.O 

31.03  0.30 

44.4  3.0 

52.74  0.28 

23.1   2.7 

20 

35.44  0.24 

66.1   3.3 

31.33  0.27 

47.4  3.2 

53.02  0.26 

25.8  2.9 

30 

35.68  0.20 

69.4  3.4 

31.60  0.22 

50.6  3.2 

53.28  0.22 

28.7  2.9 

My    10 

35.88  0.14 

72.8  8.3 

31.82  0.18 

53.8  3.3 

53.50  0.18 

31.6  3.0 

20 

36.02  0.08 

76.1  8.3 

32.00  0.13 

57.1   3.3 

53.68  0.13 

34.6  2.9 

30 

36.10  0.02 

79.4  8.3 

32.13  0.08 

60.4  8.2 

53.81  0.08 

37.5  2.8 

Aug.    9 

36.12  0.03 

82.7  8.1 

32.21  0.02 

63.6  3.1 

53.89  0.03 

40.3  2.7 

19 

36.09  0.09 

85.8  2.8 

32.23  0.02 

66.7  2.8 

53.92  0.02 

43.0  2.4 

29 

36.00  0.14 

88.6  2.6 

32.21  0.08 

69.5  2.5 

53.90  0.06 

45.4  2.2 

Sept.    8 

35.86  0.17 

91.2  2.2 

32.13  0.12 

72.0  2.2 

53.84  0.10 

47.6  1.8 

18 

35.69  0.21 

93.4  1.8 

32.01  0.16 

74.2  1.9 

53.74  0.13 

49.4  1.4 

28 

35.48  0.23 

95.2  1.3 

31.85  0.18 

76.1  1.5 

53.61  0.16 

50.8  1.2 

Oct.     8 

35.25  0.26 

96.5  0.9 

31.67  0.19 

77.6  l.l 

53.45  0.17 

52.0  0.9 

18 

34.99  0.26 

97.4  0.4 

31.48  0.20 

78.7  0.6 

53.28  0.18 

52.9  0.5 

28 

34.73  0.26 

97.8  o.i 

31.28  0.20 

79.3  0.1 

53.10  0.18 

53.4  0.0 

Nov.    7 

34.47  0.24 

97.7  0.6 

31.08  0.20 

79.4  0.3 

52.92  0.17 

53.4  0.5 

17 

34.23  0.21 

97.1  l.i 

30.88  0.18 

79.1  0.7 

52.75  0.16 

52.9  0.8 

27 

34.02  0.19 

96.0  1.6 

30.70  0.16 

78.4  l.l 

52.59  0.14 

52.1  1.2 

Dec.     7 

33.83  0.16 

94.4  2.0 

30.54  0.12 

77.3  1.6 

52.45  o.ll 

50.9  1.5 

17 

33.67  O.n 

92.4  2.3 

30.42  0.09 

75.7  2.0 

52.34  0.08 

49.4  1.7 

27 

33.56  0.05 

90.1   2.7 

30.33  0.06 

73.7  2.2 

52.26  0.04 

47.7  2.0 

37 

33.51 

87.4 

30.27 

71.5 

52.22 

45.7 

after  the  23d  of  March  It  begins  at  the  Sidereal  Oh.  be/on  the  Hun  Noon. 
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FIXED    STARS,    1857. 


APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS,   FOR    THE   UPPER 

TRANSIT  AT   WASHINGTON. 

atonal 

a  Cbphbi. 

p  Aqujlbii. 

/J  Cbphbi. 

Day  of  the 

Month. 

Right  Aaoenaion. 

Dae.  North. 

Bight  Aaoanakm. 

Deo.  South. 

Bight  Ajeenafcm. 

Doc.  North. 

h.          m. 

O            J 

h.          m. 

O             1 

h.           m. 

O            1 

21     15 

61  58 

21     24 

6  11 

21     26 

69  55 

a.            a. 

h        n 

•.           a. 

u         u 

a.           a. 

~J>~      " 

Jan.      1 

6.60  0.20 

53.9  2.7 

0.46  0.00 

61.8  0.5 

43.61  0.33 

65.9  2.6 

11 

6.40  o.u 

51.2  3.0 

0.46  0.03 

62.3  0.5 

43.28  0.24 

63.3  2.9 

21 

6.29  0.05 

48.2  s.l 

0.49  0.07 

62.8  0.4 

43.04  0.14 

60.4  8.2 

31 

6.24  0.04 

45.1   3.2 

0.56  0.09 

63.2  0.2 

42.90  0.03 

57.2  8.2 

Feb.    10 

6.28  0.12 

41.9  3.1 

0.65  0.13 

63.4  0.1 

42.87  0.09 

54.0  8.2 

20 

6.40  0.20 

38.8  2.9 

0.78  0.16 

63.5  0.1 

42.96  0.21 

50.8  3.0 

March  2 

6.60  0.27 

35.9  2.6 

0.94  0.18 

63.4  o.s 

43.17  0.32 

47.8  2.8 

12 

6.87  0.84 

33.3  2.2 

1.12  0.21 

63.1  0.6 

43.49  0.42 

45.0  2.4 

22 

7.21  0.41 

31.1   1.6 

1.33  0.24 

62.5  0.8 

43.91  0.52 

42.6  1.8 

April    1 

7.62  0.46 

29.5  l.o 

1.57  0.26 

61.7  1.0 

44.43  0.58 

40.8  1.3 

11 

8.08  0.49 

28.5  0.4 

1.83  0.29 

60.7  1.3 

45.01  0.63 

39.5  0.8 

21 

8.57  0.52 

28.1  0.2 

2.12  0.30 

59.4  1.5 

45.64  0.67 

38.7  0.1 

May      1 

9.09  0.53 

28.3  0.8 

2.42  0.31 

57.9  1.6 

46.31   0.68 

38.6  0.5 

11 

9.62  0.52 

29.1  1.4 

2.73  0.32 

56.3  1.7 

46.99  0.68 

39.1  l.i 

21 

10.14  0.50 

30.5  2.0 

3.05  0.32 

54.6  1.8 

47.67  0.65 

40.2  1.7 

31 

10.64  0.46 

32.5  2.4 

3.37  0.31 

52.8  1.8 

48.32  0.61 

41.9  2.2 

June  10 

11.10  0.41 

34.9  2.8 

3.68  0.29 

51.0  1.8 

48.93  0.54 

44.1   2.7 

20 

11.51   0.86 

37.7  8.2 

3.97  0.27 

49.2  1.7 

49.47  0.46 

46.8  s.l 

30 

11.87  0.29 

40.9  3.4 

4.24  0.25 

47.5  1.6 

49.93  0.38 

49.9  3.3 

July    10 

12.16  0.21 

44.3  3.6 

4.49  0.21 

45.9  1.4 

50.31  0.28 

53.2  3* 

20 

12.37  0.14 

47.9  3.7 

4.70  0.16 

44.5  1.2 

50.59  0.18 

56.8  3.7 

30 

12.51  0.06 

51.6  3.7 

4.86  0.12 

43.3  l.o 

50.77  0.07 

60.5  8.7 

Aug.    9 

12.57  0.02 

55.3  8.6 

4.98  0.07 

42.3  0.8 

50.84  0.03 

64.2  8.7 

19 

12.55  0.10 

58.9  8*4 

5.05  0.08 

41.5  0.6 

50.81  0.14 

67.9  3.7 

29 

12.45  0.18 

62.3  8.2 

5.08  0.01 

40.9  0.4 

50.67  0.24 

71.6  8.5 

Sept.    8 

12.27  0.24 

65.5  3.0 

5.07  0.05 

40.5  0.4 

50.43  0.32 

75.1  8.2 

18 

12.03  0.29 

68.5  2.7 

5.02  0.08 

40.1  0.2 

50.11  0.41 

78.3  2.9 

28 

11.74  0.35 

71.2  2.2 

4.94  o.n 

40.1   0.3 

49.70  0.48 

81.2  2.5 

Oct.      8 

11.39  0.39 

73.4  1.7 

4.83  0.12 

40.4  0.3 

49.22  0.53 

83.7  2.0 

18 

11.00  0.41 

75.1  1.2 

4.71  0.13 

40.7  0.3 

48.69  0.56 

85.7  1.5 

28 

10.59  0.42 

76.3  0.8 

4.58  0.13 

41.0  0.4 

48.13  0.61 

87.2  1.0 

Nov.     7 

10.17  0.41 

77.1  0.2 

4.45  0.13 

41.4  0.5 

47.52  0.61 

88.2  0.5 

17 

9.76  0.40 

77.3  0.4 

4.32  o.u 

41.9  0.6 

46.91  0.60 

88.7  0.1 

27 

9.36  0.39 

76.9  l.i 

4.21  0.10 

42.5  0.5 

46.31  0.57 

88.6  0.7 

Dec.     7 

8.97  0.35 

75.8  1.6 

4.11   0.07 

43.0  0.6 

45.74  0.53 

87.9  1.3 

17 

8.62  0.30 

74.2  2.1 

4.04  0.04 

43.6  0.6 

45.21  0.46 

86.6  1.9 

27 

8.32  0.21 

72.1   2.5 

4.00  0.02 

44.2  0.5 

44.75  0.39 

84.7  2.3 

37 

8.11 

69.6 

3.98 

44.7 

44.36 

82.4 

NOTM.— 

Before  the  22d  of  M 

[arch  the  Sidereal 

day  of  the  Month  t 

legina  at  the  Sldai 

eal  Oh.  after  the  Mc 

an  Noon; 
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APPARENT   PLACES 

OF    THE 

PRINCIPAL  FIXED    STARS,   FOR    THE   UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

tPegaai. 

a  Aquabii. 

a  Gnus. 

Day  of  the 

Month. 

Bight  Ascension. 

Dw.  North. 

Right  Ascension. 

Deo.  South. 

Bight  Ascension. 

Deo.  South. 

h.          m. 

O                1 

h.          m. 

O             1 

h.          m. 

O            l 

21     37 

9     13 

21     58 

1     0 

21     59 

47  38 

0.             ■. 

11          M 

a.           a. 

II         II 

0.                 0. 

A            II 

Jan.      1 

8.51   0.02 

11.5  1.2 

25.15  0.03 

53.5  0.7 

11.06  0.06 

80.7  1.6 

11 

8.49  o.oo 

10.3  1.2 

25.12  o.oi 

54.2  0.7 

11.00  0.02 

79.2  1.8 

21 

8.49  0.04 

9.1    1.3 

25.11  0.03 

54.9  0.6 

10.98  0.02 

77.4  2.1 

31 

8.53  0.08 

7.8  1.2 

25.14  0.05 

55.5  0.5 

11.00  0.07 

75.3  2.3 

Feb.    10 

8.61  0.10 

6.6  0.9 

25.19  0.09 

56.0  0.4 

11.07  0.12 

73.0  2.5 

20 

8.71  0.13 

5.7  0.7 

25.28  0.12 

56.4  0.1 

11.19  0.16 

70.5  2.5 

March  2 

8.84  0.16 

5.0  0.5 

25.40  0.15 

56.5  0.2 

11.35  0.21 

68.0  2.6 

12 

9.00  0.20 

4.5  0.2 

25.55  0.18 

56.3  0.8 

11.56  0.25 

65.4  2.6 

22 

9.20  0.23 

4.3  0.1 

25.73  0.21 

56.0  0.6 

11.81  0.29 

62.8  2.6 

April    1 

9.43  0.25 

4.4  0.5 

25.94  0.24 

55.4  0.9 

12.10  0.33 

60.2  2.5 

11 

9.68  0.28 

4.9  0.8 

26.18  0.26 

54.5  1.2 

12.43  0.36 

57.7  2.4 

21 

9.96  0.30 

5.7  1.2 

26.44  0.29 

53.3  1.4 

12.79  0.39 

55.3  2.2 

May      1 

10.26  0.31 

6.9  1.5 

26.73  0.31 

51.9  1.6 

13.18  0.42 

53.1  1.9 

11 

10.57  0.32 

8.4  1.8 

27.04  0.31 

50.3  1.8 

13.60  0.44 

51.2  1.6 

21 

10.89  0.32 

10.2  2.0 

27.35  0.33 

48.5  1.9 

14.04  0.45 

49.6  1.3 

31 

11.21  0.31 

12.2  2.1 

27.68  0.31 

46.6  2.0 

14.49  0.44 

48.3  1.0 

June   10 

11.52  0.28 

14.3  2.2 

27.99  0.30 

44.6  2.0 

14.93  0.42 

47.3  0.6 

20 

11.80  0.27 

16.5  2.3 

28.29  0.29 

42.6  2.0 

15.35  0.39 

46.7  0.2 

30 

12.07  0.25 

18.8  2.2 

28.58  0.26 

40.6  1.9 

15.74  0.37 

46.5  o.l 

July    10 

12.32  0.21 

21.0  2.2 

28.84  0.23 

38.7  1.7 

16.11   0.32 

46.6  0.5 

20 

12.53  0.17 

23.2  2.0 

29.07  0.19 

37.0  1.6 

16.43  0.26 

47.1  0.9 

30 

12.70  0.12 

25.2  1.9 

29.26  0.15 

35.4  1.4 

16.69  0.21 

48.0  1.2 

Aug.    9 

12.82  0.08 

27.1  1.8 

29.41  o.n 

34.0  1.2 

16.90  0.15 

49.2  1.5 

19 

12.90  0.03 

28.9  1.5 

29.52  0.06 

32.8  0.9 

17.05  0.08 

50.7  1.7 

29 

12.93  0.00 

30.4  1.3 

29.58  0.02 

31.9  0.7 

17.13  0.02 

52.4  1.8 

Sept.    8 

12.93  0.04 

31.7  1.0 

29.60  0.02 

31.2  0.5 

17.15  0.04 

54.2  1.9 

18 

12.89  0.08 

32.7  0.8 

29.58  0.05 

30.7  0.3 

17.11  0.09 

56.1  1.9 

28 

12.81  o.io 

33.5  0.5 

29.53  0.08 

30.4  0.1 

17.02  0.15 

58.0  1.8 

Oct.     8 

12.71  0.12 

34.0  0.3 

29.45  o.u 

30.3  0.0 

16.87  0.18 

59.8  1.6 

18 

12.59  0.14 

34.3  0.1 

29.34  0.12 

30.3  0.2 

16.69  0.20 

61.4  1.2 

28 

12.45  o.is 

34.4  0.2 

29.22  0.13 

30.5  0.4 

16.49  0.22 

62.6  0.9 

Nov.     7 

12.32  0.14 

34.2  0.4 

29.09  0.12 

30.9  0.5 

16.27  0.22 

63.5  0.6 

17 

12.18  0.12 

33.8  0.6 

28.97  o.n 

31.4  0.5 

16.05  0.21 

64.1  0.3 

27 

12.06  0.10 

33.2  0.8 

28.86  0.10 

31.9  0.6 

15.84  0.19 

64.4  0.3 

Dec.     7 

11.96  0.09 

32.4  1.0 

28.76  0.09 

32.5  0.7 

15.65  0.16 

64.1  0.7 

17 

11.87  0.06 

31.4  l.i 

28.67  0.07 

33.2  0.7 

15.49  0.12 

63.4  1.0 

27 

11.81   0.03 

30.3  1.2 

28.60  0.04 

33.9  0.8 

15.37  0.10 

62.4  1.8 

37 

11.78 

29.1 

28.56 

34.7 

15.27 

61.1 

after  the 

22d  of  March  It 

begins  at  the  SMera 

ilOh.  fc/orethea 

bail  Noon. 
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FIXED    STARS,    1857. 


APPARENT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT  AT    WASHINGTON. 

Sidereal 
Day  of  the 

CPegaaL 

a  PlSCIS  AUSTRALIS. 

{Fomcdhaut.) 

a  PSOASI. 

(Markab.) 

Month. 

Bight  Aeeendon. 

Ik*.  North. 

Right  Attention. 

Dee.  South, 

Bight  Aeeension. 

Dee.  North. 

h.          m. 

22    34 

O           1 

10    5 

h.          m. 

22    49 

30°  22 

h.          m. 

22    57 

O            l 

14  26 

Jan.      1 
11 
21 
31 

Feb.   10 

1.             ■. 

18.71  0.06 
18.65  0.04 
18.61  0.02 

18.59  0.01 

18.60  0.04 

M              U 

7.5  1.0 
6.5  1.2 
5.3  1.0 
4.3  l.O 
3.3  0.9 

43.74  0.08 
43.66  0.05 
43.61  0.03 

43.58  o.oi 

43.59  0.04 

u         n 

58.9  0.6 

58.3  0.9 

57.4  l.O 
56.4  1.3 
55.1  1.5 

1.             1. 

37.45  0.08 
37.37  0.06 
37.31  0.04 
37.27  0.01 
37.26  0.02 

*          it 

11.8  l.O 

10.8  1.2 

9.6  1.2 

8.4  1.2 

7.2  l.i 

20 

March  2 

12 

22 

April    1 

18.64  0.08 
18.72  0.11 
18.83  0.15 
18.98  0.18 
19.16  0.22 

2.4  0.8 
1.6  0.5 
1.1   0.3 

0.8  0.0 

0.8  0.4 

43.63  0.07 
43.70  o.ll 
43.81  0.14 
43.95  0.19 

44.14  0.23 

53.6  1.7 
51.9  2.0 
49.9  2.1 
47.8  2.2 
45.6  2.3 

37.28  0.05 
37.33  0.08 
37.41  0.12 
37.53  0.16 
37.69  0.20 

6.1  0.9 

5.2  0.8 
4.4  0.5 
3.9  0.2 
3.7  0.2 

11 
21 
May      1 
11 
21 

19.38  0.25 
19.63  0.27 
19.90  0.29 
20.19  0.31 

20.50  0.38 

1.2  0.8 

2.0  l.i 

3.1  1.4 

4.5  1.6 

6.1   1.9 

44.37  0.26 
44.63  0.29 
44.92  0.32 
45.24  0.34 
45.58  0.86 

43.3  2.3 
41.0  2.3 
38.7  2.3 

36.4  2.2 
34.2  2.0 

37.89  0.23 

38.12  0.26 

38.38  0.29 
38.67  0.31 
38.98  0.33 

3.9  0.5 
4.4  0.8 
5.2  1.2 
6.4  1.5 

7.9  1.8 

• 

31 

June   10 
20 
30 

July    10 

20.83  0.32 

21.15  0.32 

21.47  0.30 
21.77  0.28 
22.05  0.25 

8.0  2.1 
10.1   2.2 
12.3  2.3 
14.6  2.3 
16.9  2.2 

45.94  0.36 
46.30  0.35 
46.65  0.35 

47.00  0.33 

47.33  0.30 

32.2  1.8 
30.4  1.5 
28.9  i.s 
27.6  l.O 
26.6  0.6 

39.31   0.33 

39.64  0.32 
39.96  0.31 
40.27  0.30 
40.57  0.27 

9.7  2.0 
11.7  2.2 
13.9  2.3 
16.2  2.4 
18.6  2.3 

20 
30 

Aug.    9 
19 
29 

22.30  0.21 
22.51  0.18 
22.69  0.14 
22.83  0.09 
22.92  0.05 

19.1  2.2 

21.3  2.0 
23.3  1.9 

25.2  1.6 

26.8  1.4 

47.63  0.27 
47.90  0.23 
48.13  0.18 
48.31  0.13 
48.44  0.08 

26.0  0.2 

25.8  0.1 

25.9  0.3 
26.2  0.7 
26.9  l.O 

40.84  0.24 
41.08  0.20 
41.28  0.16 
41.44  O.ll 
41.55  0.07 

20.9  2.3 
23.2  2.3 
25.5  2.0 
27.5  1.7 
29.2  1.6 

Sept.    8 
18 
28 

Oct.      8 
18 

22.97  0.01 

22.98  0.02 
22.96  0.06 
22.90  0.08 
22.82  0.10 

28.2  1.2 

29.4  0.9 

30.3  0.7 
31.0  0.5 

31.5  0.3 

48.52  0.03 
48.55  0.02 

48.53  0.05 
48.48  0.08 
48.40  o.ll 

27.9  l.i 
29.0  1.3 
30.3  1.3 
31.6  1.4 
33.0  i.s 

41.62  0.04 
41.66  0.00 
41.66  o.os 

41.63  0.07 
41.56  0.09 

30.8  1.5 
32.3  1.4 

33.7  l.i 

34.8  0.8 
35.6  0.5 

28 

Nov.    7 

17 

27 

Dec.     7 

22.72  O.ll 
22.61  o.u 
22.50  0.12 
22.38  0.12 
22.26  0.10 

31.8  0.0 
31.8  0.2 
31.6  0.4 
31.2  0.6 
30.6  0.8 

48.29  0.14 
48.15  0.14 
48.01  0.14 
47.87  0.14 
47.73  0.12 

34.3  l.i 

35.4  l.o 
36.4  0.8 
37.2  0.5 
37.7  0.2 

41.47  0.10 
41.37  0.11 
41.26  0.12 
41.14  O.ll 
41.03  0.11 

36.1  0.2 
36.3  0.0 
36.3  0.3 
36.0  0.4 
35.6  0.7 

17 
27 
37 

22.16  0.09 
22.07  0.07 
22.00 

29.8  0.9 

28.9  l.O 
27.9 

47.61  O.ll 
47.50  0.09 
47.41 

37.9  0.0 
37.9  0.4 
37.5 

40.92  0.10 
40.82  0.09 
40.73 

34.9  0.9 
34.0  l.O 
33.0 

Nora.  — 

Before  the  22d  of  M 

[arch  the  Sidereal 

day  of  the  Month  to 

eglns  at  the  Aider 

eal  Oh.  after  the  Me 

an  Noon  ; 
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APPARENT 

PLACES   OF   THE   PRINCIPAL  FIXED    STARS,   FOR   THE   UPPER 

TRANSIT  AT 

WASHINGTON. 

atonal 

tPisdmn. 

Y  CepheL 

Day  of  tha 

Month. 

Bight  Aaoeuion. 

Dm.  North. 

Bight  Ajoenskm. 

Vw.  North. 

h. 

m. 

o 

i 

b. 

m. 

o 

23 

32 

4    51 

23 

33 

76 

Jan. 

1 

35.16 

0.08 

i'o 

0.8 

26.30 

a, 

0.84 

50  2(J'.5 

n 
1.1 

11 

35.08 

0.07 

3.2 

0.8 

25.46 

0.76 

50  19.4 

1.5 

21 

35.01 

0.06 

2.4 

0.8 

24.70 

0.66 

50  17.9 

2.0 

31 

34.95 

0.04 

1.6 

0.7 

24.04 

0.53 

50  15.9 

2.5 

Feb. 

10 

34.91 

0.01 

0.9 

0.4 

23.51 

0.39 

50  13.4 

2.8 

20 

34.90 

0.02 

0.5 

0.3 

23.12 

0.23 

50  10.6 

8.0 

March  2 

34.92 

0.05 

0.2 

0.1 

22.89 

0.05 

50    7.6 

3.0 

12 

34.97 

0.10 

0.1 

0.0 

22.84 

0.18 

50    4.6 

8.0 

22 

35.07 

0.18 

0.1 

0.3 

22.97 

0.31 

50     1.6 

2.9 

April 

1 

35.20 

0.16 

0.4 

0.6 

23.28 

0.48 

49  58.7 

2.6 

11 

35.36 

0.20 

1.0 

0.9 

23.76 

0.63 

49  56.1 

2.1 

21 

35.56 

0.24 

1.9 

1.2 

24.39 

0.77 

49  54.0 

1.6 

May 

1 

35.80 

0.27 

3.1 

1.4 

25.16 

0.87 

49  52.4 

1.2 

11 

36.07 

0.29 

4.5 

1.6 

26.03 

0.95 

49  51.2 

0.6 

21 

36.36 

0.81 

6.1 

1.8 

26.98 

1.00 

49  50.6 

0.0 

31 

36.67 

0.82 

7.9 

2.0 

27.98 

1.02 

49  50.6 

0.5 

June 

10 

36.99 

0.38 

9.9 

2.1 

29.00 

1.01 

49  51.1 

1.2 

20 

37.32 

0.32 

12.0 

2.1 

30.01 

0.97 

49  52.3 

1.7 

30 

37.64 

0.31 

14.1 

2.2 

30.98 

0.91 

49  54.0 

2.2 

July 

10 

37.95 

0.28 

16.3 

2.1 

31.89 

0.83 

49  56.2 

2.6 

20 

38.23 

0.26 

18.4 

2.0 

32.72 

0.73 

49  58.8 

8.0 

30 

38.49 

0.28 

20.4 

1.8 

33.45 

0.61 

50     1.8 

3.8 

Aug. 

9 

38.72 

0.19 

22.2 

1.6 

34.06 

0.49 

50    5.1 

8.6 

19 

38.91 

0.16 

23.8 

1.4 

34.55 

0.85 

50    8.7 

8.7 

29 

39.07 

0.11 

25.2 

1.1 

34.90 

0.21 

50  12.4 

3.9 

Sept. 

8 

39.18 

0.07 

26.3 

0.9 

35.11 

0.06 

50  16.3 

8.8 

18 

39.25 

0.04 

27.2 

0.7 

35.17 

0.09 

50  20.1 

8.8 

28 

39.29 

0.01 

27.9 

0.5 

35.08 

0.28 

50  23.9 

8.7 

Oct. 

8 

39.30 

0.03 

28.4 

0.8 

34.85 

0.36 

50  27.6 

8.4 

18 

39.27 

0.05 

28.7 

0.0 

34.49 

0.47 

50  31.0 

8.2 

28 

39.22 

0.08 

28.7 

0.1 

34.02 

0.68 

50  34.2 

2.8 

Nov. 

7 

39.14 

0.08 

28.6 

0.8 

33.44 

0.68 

50  37.0 

2.3 

17 

39.06 

0.09 

28.3 

0.4 

32.76 

0.77 

50  39.3 

1.8 

27 

38.97 

0.10 

27.9 

0.5 

31.99 

0.83 

50  41.1 

1.8 

Dec. 

7 

38.87 

0.10 

27.4 

0.6 

31.16 

0.86 

50  42.4 

0.6 

17 

38.77 

0.10 

26.8 

0.7 

30.30 

0.87 

50  43.0 

0.0 

27 

38.67 

0.09 

26.1 

0.8 

29.43 

0.86 

50  43.0 

0.7 

37 

38.58 

25.3 

28.57 

50  42.3 

after  the  22d 

of  Marcb 
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FIXED   STARS,    1857. 


TABLE  GIVING  THE  CORRECTION 

OF  THREE  OF  THE   POLAR   STARS 

FOR  TERMS  OF  NUTATION  INVOLVING  2  £. 

1 
1 

51  Cephei 

tfOctanis. 

JUrs.Min. 

1 

1 

1 

7 

51  Cephei. 

a  Octanis. 

X  Urs.  Min. 

i 

| 

1 

f 

ft 

1 
ft 

ft 

i 

ft 
s 
ft 

ft 

ft 

B.A. 

Dec. 

R.A. 

Deo. 

ILA. 

Dec. 

B.A. 

Dec. 

R.A. 

Dec. 

R.A. 

Dec. 

0 

0 

i. 

-KOI  8 

u 
+.09 

—.025 

—.09 

i. 

—.159 

if 
—.08 

o 
90 

o 
45 

8. 

—.122 

n 
+.01 

i. 

—436 

+.01 

8. 

+.224 

—.04 

o 
135 

1 

.014 

.09 

.040 

.09 

.151 

.08 

91 

46 

.123 

.00 

.435 

.01 

.229 

.04 

136 

2 

.009 

.09 

.055 

.09 

.143 

.08 

92 

47 

.124 

.00 

.433 

.02 

.234 

.04 

137 

3 

.005 

.09 

.070 

.09 

.135 

.08 

93 

48 

.124 

+.00 

.431 

.02 

.239 

.04 

138 

4 

+.001 

.09 

.085 

.09 

.127 

.08 

94 

49 

.124 

—.01 

428 

.02 

.244 

.04 

139 

5 

—.003 

+.09 

—.100 

—.09 

—.118 

—.08 

95 

50 

—.124 

—.01 

—.425 

+.02 

+.249 

—.03 

140 

6 

.008 

•    .09 

.115 

.08 

.109 

.08 

96 

51 

.123 

.01 

421 

.03 

.253 

.03 

141 

7 

.012 

.09 

.130 

.08 

.100 

.08 

97 

52 

.123 

.02 

417 

.03 

.256 

.03 

142 

8 

.017 

.09 

.144 

.08 

.091 

.08 

98 

53 

.122 

.02 

412 

.03 

.259 

.02 

143 

9 

.021 

.09 

.158 

.08 

.082 

.08 

99 

54 

.122 

.02 

.407 

.04 

.252 

.02 

144 

10 

—.025 

+.09 

—.172 

—.08 

—.073 

—.09 

100 

55 

-.121 

—.02 

—401 

+.04 

+.255 

—.02 

145 

11 

.029 

.09 

.186 

.08 

.064 

.09 

101 

56 

.121 

.03 

.395 

.04 

.267 

.02 

146 

12 

.033 

.09 

.200 

.08 

.055 

.09 

102 

57 

.120 

.03 

.389 

.04 

.269 

.01 

147 

13 

.037 

.08 

.213 

.08 

.046 

.09 

103 

58 

.119 

.03 

.382 

.05 

.271 

.01 

148 

14 

.041 

.08 

.226 

.08 

.036 

.09 

104 

59 

.117 

.04 

.374 

.05 

.273 

—.01 

149 

15 

—.045 

+.08 

—.239 

—.08 

—.026 

—.09 

105 

60 

-.115 

—.04 

—.365 

+.05 

+.274 

+.00 

150 

16 

.049 

.08 

.251 

.07 

.017 

.09 

106 

61 

.114 

.04 

.356 

.05 

.275 

.00 

151 

17 

.053 

.08 

.263 

.07 

—.008 

.09 

107 

62 

.112 

.04 

.347 

.06 

.275 

.00 

152 

18 

.056 

.08 

.275 

.07 

+.002 

.09 

108 

63 

.110 

.05 

.338 

.06 

.275 

.01 

153 

19 

.060 

.08 

.287 

.07 

.012 

.09 

109 

64 

.108 

.05 

.328 

.06 

.275 

.01 

154 

20 

—.065 

+.08 

—.299 

—.07 

+.022 

—.09 

no 

65 

—.106 

—.05 

— -318 

+.06 

+.275 

+.01 

155 

21 

.069 

.07 

.310 

.07 

.032 

.09 

111 

66 

.102 

.06 

.307 

.07 

.274 

.02 

156 

22 

.073 

.07 

.320 

.06 

.041 

.09 

112 

67 

.100 

.06 

.296 

.07 

.272 

.02 

157 

23 

.076 

.07 

.330 

.06 

.050 

.08 

US 

68 

.098 

.06 

.284 

.07 

.270 

.02 

158 

24 

.079 

.07 

.340 

.06 

.060 

.08 

114 

69 

.095 

.06 

.272 

.07 

.268 

.02 

159 

25 

—.082 

+.07 

—.350 

—.06 

+.070 

—.08 

115 

70 

—.093 

—.06 

-.261 

+.07 

+.266 

+.03 

160 

26 

.085 

.06 

.359 

.05 

.079 

.08 

116 

71 

.090 

.07 

.249 

.08 

.263 

.03 

161 

27 

.088 

.06 

.368 

.05 

.088 

.08 

117 

72 

.087 

.07 

.237 

.08 

.260 

.03 

162 

28 

.091 

.06 

.876 

.05 

.097 

.08 

118 

73 

.084 

.07 

.224 

.08 

.257 

.04 

163 

29 

.094 

.05 

.383 

.04 

.106 

.08 

119 

74 

.080 

.07 

.211 

.08 

.254 

.04 

164 

30 

—.097 

+.05 

—.390 

—.04 

+.115 

—.08 

120 

75 

—.077 

—.07 

—.197 

+.08 

+.250 

+.04 

165 

31 

.100 

.05 

.396 

.04 

.124 

.08 

121 

76 

.074 

.08 

.183 

.09 

.246 

.04 

166 

32 

.103 

.05 

.402 

.03 

.133 

.08 

122 

77 

.070 

.08 

.169 

.09 

.242 

.05 

167 

33 

.105 

.04 

.408 

.03 

.142 

.07 

123 

78 

.066 

.08 

.155 

.09 

.237 

.05 

168 

34 

.107 

.04 

.413 

.03 

.150 

.07 

124 

79 

.062 

.08 

.141 

.09 

.232 

.05 

169 

35 

—.109 

+.04 

—.418 

—.02 

+.158 

—.07 

125 

80 

—.059 

—.08 

—.126 

+.09 

+.227 

+.06 

170 

36 

.111 

.04 

.423 

.02 

.165 

.07 

126 

81 

.055 

.08 

.111 

.09 

.221 

.06 

171 

37 

.113 

.03 

.427 

.02 

.172 

.06 

127 

82 

.050 

.08 

.096 

.09 

.215 

.06 

172 

38 

.115 

.03 

.430 

—.01 

.179 

.06 

128 

83 

.047 

.09 

.081 

.09 

.209 

.06 

178 

39 

.116 

.03 

.432 

+.01 

.186 

.06 

129 

84 

.043 

.09 

.066 

.09 

.203 

.06 

174 

40 

-.117 

+.03 

—434 

+.01 

+.193 

—.06 

130 

85 

-.039 

—.09 

—.051 

+.09 

+.196 

+.07 

175 

41 

.118 

.02 

435 

.00 

.199 

.05 

131 

86 

.035 

.09 

.036 

.09 

.189 

.07 

176 

42 

.119 

.02 

.436 

.00 

.206 

.05 

132 

87 

.030 

.09 

.021 

.09 

.182 

.07 

177 

43 

.120 

.01 

.436 

.00 

.212 

.05 

133 

88 

.026 

.09 

—.006 

.09 

.175 

.07 

178 

44 

.121 

.01 

.436 

.00 

.218 

.05 

134 

89 

.022 

.09 

+.009 

.09 

.167 

.07 

179 

45 

.122 

.01 

.436 

+.01 

+.224 

—.04 

135 

90 

—.018 

—.09 

+.025 

+.09 

+.159 

+.08 

180 

Nora.  —  When  the  Argument  is  on  the  right-] 

und  aide  o 

f  the  Table,  the  sign  of  the  correction  is  to  be  rerersec 

L 
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AT 

WASHINGTON 

MEAN  AND 

APPARENT  NOON. 

APPARENT 

APPARENT 

HOURLY 

RIGHT  ASCENSION. 

DECLINATION. 

MOTION. 

Equation 

Semi- 

Sidereal 

Date. 

of  Time 

for 

Apparent 

Noon. 

diameter 

at 
Apparent 

Time  of 
Semid. 
passing 
Merid. 

Sidereal  Thne 
of  Mean 
Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h.    m.    b. 

B. 

—22  58  37M.8 

it 

B. 

a 

m.    a. 

1       M 

m.  a. 

h.    m.    b. 

Jan.   1 

18  49  14.71 

15.46 

36.9 

11.034 

12.98 

+  4     3.89 

16  18.38 

1  11.07 

18  45  10.90 

2 

18  53  39.34 

40.18 

22  53  12.4 

11.3 

11.018 

14.12 

4  31.97 

18.37 

11.01 

18  49     7.46 

3 

18  58     3.58 

4.49 

22  47  19.7 

18.4 

11.001 

15.26 

4  59.65 

18.37 

10.96 

18  53     4.02 

4 

19     2  27.40 

28.39 

22  40  59.9 

58.4 

10.983 

16.38 

5  26.92 

18.37 

10.91 

18  57    0.58 

5 

19     6  50.77 

51.85 

22  34  13.2 

11.5 

10.964 

17.49 

5  53.75 

18.36 

10.85 

19    0  57.13 

6 

19  11  13.65 

14.81 

22  26  59.8 

57.8 

10.943 

18.60 

6  20.08 

18.34 

10.78 

19     4  53.69 

7 

19  15  36.03 

37.25 

22  19  19.9 

17.7 

10.922 

19.70 

6  45.90 

18.30 

10.71 

19     8  50.25 

8 

19  19  57.90 

59.20 

22  11  13.8 

11.3 

10  899 

20.79 

7  11.21 

18.27 

10.64 

19  12  46.82 

9 

19  24  19.21 

20.58 

22     2  41.6 

38.8 

10.876 

21.88 

7  35.97 

18.23 

10.57 

19  16  43.37 

10 

19  28  39.97 

41.41 

21  53  43.7 

40.6 

10.853 

22.94 

8     0.17 

18.19 

10.50 

19  20  39.93 

11 

19  33    0.13 

1.64 

21  44  20.3 

16.9 

10.827 

24.00 

8  23.78 

18.14 

10.41 

19  24  36.48 

12 

19  37  19.69 

21.26 

21  34  31.5 

27.8 

10.801 

25.04 

8  46.79 

18.08 

10.33 

19  28  33.04 

Id 

19  41  38.63 

40.26 

21  24  17.8 

13.8 

10.775 

26.08 

9     9.17 

18.02 

10.24 

19  32  29.60 

14 

19  45  56.93 

58.62 

21   13  39.4 

85.1 

10.749 

27.11 

9  30.91 

17.95 

10.15 

19  36  26.16 

15 

19  50  14.58 

16.34 

21     2  36.6 

31.9 

10.721 

28.11 

9  52.  0 

17.86 

10.06 

19  40  22.72 

16 

19  54  31.56 

33.38 

20  51     9.6 

4.6 

10.693 

29.11 

10  12.43 

17.78 

9.96 

19  44  19.27 

17 

19  58  47.86 

49.73 

20  39  18.8 

13.5 

10.665 

30.10 

10  32.17 

17.69 

9.86 

19  48  15.83 

18 

20     3     3.45 

5.37 

20  26  64.5 

58.8 

10.635 

31.08 

10  51.20 

17.60 

9.76 

19  52  12.39 

19 

20     7  18.33 

20.29 

20  14  27.0 

21.0 

10.605 

32.04 

11     9.52 

17.50 

9.66 

19  56     8.95 

20 

20  11  32.49 

34.50 

20     1  26.5 

202 

10.574 

32.99 

11  27.11 

17.40 

9.56 

20    0    5.51 

21 

20  15  45.90 

47.95 

19  47  63.5 

56.8 

10.543 

33.91 

11  43.97 

17.29 

9.45 

20     4     206 

22 

20  19  58.55 

60.64 

19  34  18.5 

11.5 

10.511 

34.83 

12    0.05 

17.18 

9.34 

20    7  58.62 

23 

20  24  10.43 

12.56 

19  20  11.7 

4.4 

10.479 

35.73 

12  15.37 

17.07 

9.23 

20  11  55.18 

24 

20  28  21.52 

23.68 

19     5  43.3 

35.6 

10.446 

36.62 

12  29.91 

16.96 

9.12 

20  15  51.74 

25 

20  32  31.82 

34.02 

18  50  53.9 

45.9 

10.413 

37.48 

12  43.64 

16.84 

9.01 

20  19  48.29 

26 

20  36  41.31 

43.54 

18  35  44.0 

85.7 

10.379 

38.33 

12  56.56 

16.71 

8.90 

20  23  44.85 

27 

20  40  49.98 

52.24 

18  20  13.8 

5.2 

10.344 

39.17 

13     8.67 

16.58 

8.79 

20  27  41.41 

28 

20  44  57.83 

60.11 

18     4  23.8 

14.9 

10.309 

39.98 

13  19.96 

16.45 

8.68 

20  31  37.96 

29 

20  49     4.84 

7.14 

17  48  14.4 

5.2 

10.274 

40.79 

13  30.40 

16.32 

8.57 

20  35  34.52 

30 

20  53  11.02 

13.34 

17  31  46.1 

36.6 

10.239 

41.57 

13  40.01 

16.19 

8.45 

20  39  31.08 

31 

20  57  16.35 

18.69 

17  14  59.2 

49.4 

10.204 

42.33 

13  48.79 

16.05 

8.33 

20  43  27.63 

Feb.   1 

21     1  20.84 

23.19 

16  57  54.2 

442 

10.169 

43.08 

13  56.71 

15.91 

8.21 

20  47  24.19 

2 

21     5  24.49 

26.85 

16  40  31.5 

21.2 

10.134 

43.80 

14     3.79 

15.76 

8.09 

20  51  20.75 

3 

21     9  27.31 

29.68 

16  22  51.4 

40.9 

10.099 

44.52 

14  10.05 

15.61 

7.98 

20  55  17.30 

4 

21   13  29.28 

31.65 

16     4  54.4 

43.6 

10.064 

45.22 

14     5.46 

15.44 

7.87 

20  59  13.86 

5 

21   17  30.42 

32.80 

15  46  41.0 

30.0 

10.030 

45.89 

14  20.04 

15.27 

7.75 

21     3  10.41 

6 

21  21  30.74 

33.12 

15  28  11.5 

0.3 

9.996 

46.56 

14  23.79 

15.10 

7.63 

21     7     6.97 

7 

21  25  30.24 

32.62 

15     9  26.4 

15  0 

9.963 

47.20 

14  26.72 

14.93 

7.52 

21  11     3.53 

8 

21  29  28.94 

31.32 

14  50  26.0 

14.4 

9.930 

47.82 

14  28.85 

14.76 

7.41 

21  15     0.09 

9 

21  33  26.85 

29.23 

14  31  10.8 

59.1 

9.897 

48.44 

14  30.20 

14.58 

7.30 

21  18  56.64 

10 

21  37  23.97 

26.34 

14  11  41.0 

29.1 

9.864 

49.03 

14  30.76 

14.40 

7.19 

21  22  53.20 

11 

21  41  20.34 

22.70 

13  51  57.1 

45.1 

9.832 

49.61 

14  30.57 

14.21 

7.08 

21  26  49.75 

12 

21  45   15.94 

18.29 

13  31  59.6 

47.5 

9.801 

50.18 

14  29.61 

14.01 

6.97 

21  30  46.31 

13 

21  49  10.80 

13.13 

13  11  48.7 

36.4 

9.771 

50.73 

14  27.91 

13.81 

6.86 

21  34  42.86 

14 

21  53    4.93 

7.25 

12  51  24.9 

12.6 

9.741 

51.25 

14  25.47 

13.60 

6.76 

21  38  39.42 

15 

21  56  58.35 

60.66 

12  30  48.6 

36.2 

9.711 

51.77 

14  22.33 

13.39 

6.66 

21  42  35.97 

16 

22     0  51.06 

53.35 

12     9  60.1 

47.6 

9.682 

52.26 

14  18.48 

13.18 

6.55 

21  46  32.53 

17 

22     4  43.08 

4535 

11  48  60.0 

47.5 

9.653 

52.74 

14  13.94 

12.95 

6.45 

21  50  29.08 

18 

22     8  34.42 

36.68 

11  27  48.7 

36.1 

9.625 

53.21 

14     8.72 

12.73 

6.35 

21  54  2564 

19 

22  12  25.09 

27.33 

11     6  26.4 

13.8 

9.598 

53.65 

14     2.83 

12.51 

6.25 

21  58  22.19 

20 

22  16  15.11 

17.33 

10  44  53.4 

40.8 

9.570 

54.08 

13  56.29 

12.29 

6.16 

22     2  18.75 

21 

22  20     4.49 

6.69 

10  22  70.5 

57.9 

9.544 

54.48 

13  49.11 

12.06 

6.07 

22     6  15.30 

22 

22  23  53.24 

55.41 

10     1  18.0 

5.5 

9.518 

54.87 

13  41.30 

11.83 

5.98 

22  10  11.86 

23 

22  27  41.37 

43.51 

9  39  16.3 

3.8 

9493 

55.25 

13  32.87 

11.60 

5.88 

22  14     8.41 

24 

22  31  28.89 

31.00 

9  16  65.9 

53.5 

9.468 

55.60 

13  23.83 

11.37 

5.79 

22  18     4.97 

25 

22  35  15.82 

1790 

8  54  47.1 

34.8 

9.444 

55.94 

13  14.20 

11.14 

5.71 

22  22     1.52 

26 

22  39     2.17 

4.22 

8  32  20.4 

8.1 

9.420 

56.27 

13     3.98 

10.91 

5.63 

22  25  58.08 

27 

22  42  47.96 

49.98 

8     9  46.3 

34.1 

9.397 

56.57 

12  53.22 

10.67 

5.55 

22  29  54.63 

28 

22  46  33.19 

35.18 

7  46  65.1 

53.1 

9.374 

56.85 

12  41.89 

10.43 

5.47 

22  33  51.19 

29 

22  50  17.89 

19.83 

7  24  17.8 

5.4 

9.351 

57.12 

12  30.04 

10.19 

5.39 

22  37  47.74 

30 

22  54     2.07 

3.98 

7     1  23.8 

11.5 

9.330 

57.37 

12  17.67 

9.95 

5.33 

22  41  44.29 

31 

22  57  45.76 

47.64 

—  6  38  23.5 

11.9 

9.310 

57.61 

+12     4.80 

16     9.71 

1     5.26 

22  45  40.85 

Not*. — For  Mean  Interval  of  Semldiameter  passing  the  Meridian,  subtract  Os  18  from  the  Sidereal  Interval. 
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AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON. 

APPARENT 

APPARENT 

HOURLY 

RIGHT  ASCENSION. 

DECLINATION. 

MOTION. 

Equation 

of  Time 

for 

ASSSfnt 

noon. 

Semi- 

Sidereal 

Date. 

diameter 

at 
Apparent 

Time  of 
Semid. 
passing 
Merid. 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Mean  Noon. 

Ap- 
parent 
Moon. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

b.    m.    b. 

8. 

o        /        II 

ii 

8. 

n 

m.    s. 

1       N 

m.  s. 

h.    m.    s. 

Mar.  1 

22  50  17.89 

19.83 

—  7  24  17.3 

5.4 

9.351 

57.12 

+12  30.04 

16  10.19 

1     5.39 

22  37  47.74 

2 

22  54     2.07 

3.98 

7     1  23.3 

11.5 

9.330 

57.37 

12  17.67 

9.95 

5.33 

22  41  44.29  | 

3 

22  57  45  76 

47.64 

6  38  23.5 

11.9 

9.310 

57.61 

12     4.80 

9.71 

5.26 

22  45  40.85 

4 

23     1  28.96 

30.80 

6  15  18.3 

6.9 

9.290 

57.82 

11  51.45 

9.46 

5.19 

22  49  37.40  i 

5 

23     5  11.70 

13.50 

5  51  68.1 

56.9 

9.271 

58.02 

11  37.63 

9.21 

5.13 

22  53  33.96 

6 

23     8  54.00 

55.76 

5  28  53.3 

42  2 

9.253 

58.21 

11  23.38 

8.96 

5.07 

22  57  30.51 

7 

23  12  35.88 

37.60 

5     5  34.1 

23.3 

9.237 

58.37 

11     8.71 

8.71 

5.01 

23     1  27.06 

8 

23  16  17.36 

19.04 

4  42  11.2 

0.6 

9  221 

58  53 

10  53.63 

8.46 

4.95 

23     5  23.62 

9 

23  19  58.47 

60.11 

4  18  44.6 

34.2 

9.205 

58.67 

10  38.19 

8.19 

4.90 

23    9  20.17 

10 

23  23  39.23 

40.82 

3  55  14.8 

4.6 

9.191 

58.80 

10  22.40 

7.93 

4.85 

23  13  16.72 

11 

23  27  19.66 

21.21 

3  31  42.3 

32.4 

9.178 

58.91 

10     6.27 

7.67 

4.80 

23  17  13.28 

12 

23  30  59.78 

61.29 

3     7  67.3 

57.6 

9.166 

59.01 

9  49.84 

7.40 

4.76 

23  21     9.83 

13 

23  34  39.63 

41.09 

2  44  29.9 

20.5 

9.155 

59.09 

9  83.13 

7.13 

4.72 

23  25     6.39 

14 

23  38  19.22 

20.63 

2  20  50.8 

41.8 

9.145 

59.15 

9  16.17 

6.86 

4.68 

23  29     2.94 

15 

23  41  58.58 

59.94 

1  57  10.5 

1.6 

9.135 

59.20 

8  58.99 

6.59 

4.64 

23  32  59.49  . 

16 

23  45  37.73 

39.05 

1  33  28.8 

20.2 

9.127 

59.24 

8  41.58 

6.31 

4.60 

23  36  56  05  1 

17 

23  49  16.69 

17.97 

1     9  46.6 

38.3 

9.119 

59.27 

8  23.99 

6.03 

4.58 

23  40  52.60 

18 

23  52  55.48 

56.71 

0  45  63.9 

55.9 

9.113 

59.28 

8     6.22 

5.75 

4.56 

23  44  49.16 

19 

23  56  34.12 

35.30 

—  0  22  21.0 

13.3 

9.107 

59.28 

7  48.31 

5.47 

4.54 

23  48  45.71  1 

20 

0    0  12.63 

13.77 

+  0     1  21.4 

28.8 

9.102 

59.26 

7  30.28 

5.19 

4.52 

23  52  42.26 

21 

0    3  51.04 

52.14 

0  25     3.2 

10.3 

9.099 

59.22 

7  12.13 

4.91 

4.50 

23  56  38  82  ' 

22 

0     7  29.36 

30.41 

0  48  43.8 

50.6 

9.095 

59.16 

6  53.90 

4.63 

4.49 

0     0  35.37  | 

23 

0  11     7.60 

8.61 

1  12  23.1 

29.6 

9.092 

59.09 

6  35.60 

435 

4.48 

0    4  31.92  < 

24 

0  14  45.79 

46.75 

1  36    0.5 

6.7 

9.090 

59.01 

6  17.23 

4.07 

4.47 

0     8  28.48  1 

25 

.  0  18  23.94 

24.84 

1  59  35.6 

41.5 

9.089 

58.91 

5  58.83 

8.79 

4.46 

0  12  25.03  ' 

26 

0  22    2.07 

2.92 

2  23     8.1 

13.7 

9.088 

58.79 

5  40.41 

3.52 

4.45 

0  16  21.58  1 

27 

0  25  40.19 

41.00 

2  46  37.7 

42.9 

9.087 

58.66 

5  21.98 

3.24 

4.45 

0  20  18.14 

28 

0  29  18.32 

19.08 

3  10    3.8 

8.7 

9.088 

58.51 

5     3.56 

2.97 

4.46 

0  24  14.69  1 

29 

0  32  56.49 

57.21 

3  33  26.2 

30.8 

9.089 

58.34 

4  45.18 

2.70 

4.47 

0  28  11.25  , 

30 

0  36  34.69 

35.36 

3  56  44.5 

49.0 

9.091 

58.16 

4  26.83 

2.43 

4.48 

0  32     7.80 

31 

0  40  12.96 

13.59 

4  19  58.2 

62.2 

9.094 

57.96 

4     8.56 

2.15 

4.49 

0  36     4.35 

Apr.  1 

0  43  51.31 

51.89 

4  43     7.0 

10.7 

9.098 

57.75 

3  50.35 

1.87 

4.51 

0  40     0.91   1 

2 

0  47  29.76 

30.30 

5     6  10.7 

14.1 

9.103 

57.53 

3  32.26 

1.60 

4.53 

0  43  57.46 

3 

0  51     8.33 

8.82 

5  29     8.9 

12.0 

9.109 

57.30 

3  14.28 

1.33 

4.55 

0  47  54.01  i 

4 

0  54  47.04 

47.48 

5  52     1.1 

3.9 

9.116 

57.04 

2  56.43 

1.06 

4.57 

0  51  50.57  - 

5 

0  58  25.91 

26.32 

6  14  47.1 

496 

9.123 

56.78 

2  38.76 

0.79 

4.59 

0  55  47.12 

6 

1     2     4.95 

5.31 

6  37  26.6 

28.8 

9.131 

56.50 

2  21.24 

0.51 

4.63 

0  59  43.68 

7 

1     5  44.19 

44.51 

6  59  59.2 

61.1 

9.139 

5621 

2    3.94 

16     0.24 

4.66 

1     3  40.23 

8 

1     9  23.66 

23.93 

7  22  24.6 

26.2 

9.148 

55.90 

1  46.86 

15  59.97 

4.69 

1     7  36.78 

9 

1   13    3.37 

3.59 

7  44  42.7 

44.1 

9.158 

55.58 

1  30.01 

59.70 

4.73 

1  11  33.34 

10 

1  16  43.33 

43.52 

8     6  52.9 

54.0 

9.170 

55.25 

1  13.43 

59.43 

4.77 

1  15  29  89 

11 

1  20  23.58 

23.74 

8  28  54.9 

55.8 

9.183 

54.90 

0  57.13 

59.15 

4.81 

1  19  26.45 

12 

1  24     4.14 

4.26 

8  50  48.7 

49.3 

9.196 

54.55 

0  41.14 

58.88 

4.86 

1  23  23.00 

13 

1  27  45.02 

45.09 

9  12  33.7 

34.1 

9.209 

54.19 

0  25.46 

58.61 

4.91 

1  27  19.56 

14 

1  31  26.24 

26.27 

9  34     9.6 

9.7 

9.224 

53.80 

•4-  0  10.13 

58.34 

4.96 

1  31   16.11 

15 

1  35     7.82 

7.81 

9  55  36.2 

36.1 

9.239 

53.40 

—  0     4.84 

58.07 

5.01 

1  35  12.67 

16 

I  38  49.78 

49.73 

10  16  53  2 

52.9 

9.256 

52.99 

0  19.44 

57.80 

5.06 

1  39     9.22 

17 

1  42  32.13 

32.05 

10  37  60.1 

59.6 

9.273 

52.57 

0  33.65 

57.53 

5.11 

1  43     5.78 

18 

1  46  14.89 

14.78 

10  58  56.6 

55.9 

9.290 

52.13 

0  47.44 

57.26 

5.17 

1  47     233 

19 

1  49  58.06 

57.91 

11  19  42.4 

41.5 

9.307 

51.68 

I     0.83 

56.99 

5.23 

1  50  58.89 

20 

1  53  41.67 

41.49 

11  40  17.1 

16.1 

9.325 

51.21 

1  13.77 

56.72 

5.29 

1  54  55.44 

21 

I  57  25.72 

25.50 

12     0  40.4 

39.2 

9.344 

50.72 

I  26.26 

56.46 

5.35 

1  58  51.99 

22 

2     1   10.22 

9.97 

12  20  52.1 

50.7 

9.363 

50.22 

1  38  32 

56.20 

5.42 

2     2  48.55 

23 

2    4  55.18 

54.90 

12  40  51.6 

50.1 

9382 

49.71 

1  49.91 

55.95 

5.49 

2     6  45.10 

24 

2     8  40.61 

40.30 

13    0  38.5 

36.8 

9.402 

49.18 

2     1.03 

55.70 

5.56 

2  10  41.66 

25 

2  12  26  52 

2618 

13  20  12.7 

10.9 

9.422 

48.64 

2  11.67 

55.45 

5.63 

2  14  38.21 

26 

2  16  12.91 

12.54 

13  39  33.5 

31.6 

9.442 

48.09 

2  21.84 

55.21 

5.70 

2  18  34.77 

27 

2  19  59.79 

59.39 

13  58  40.8 

388 

9.463 

47.52 

2  31.52 

54.97 

5.77 

2  22  31.33 

28 

2  23  47.18 

46.76 

14  17  34.6 

32.5 

9.484 

46.93 

2  40.68 

54.73 

5.84 

2  26  27.88 

29 

2  27  35.06 

34.62 

14  36  13.8 

11.6 

9.506 

46.33 

2  49.36 

54.49 

5.93 

2  30  24.44 

30 

2  31  23.45 

22.98 

14  54  38.7 

36.4 

9.528 

45.72 

2  57.51 

54.26 

6.01 

2  34  20.98 

31 

2  35  12.36 

11.83 

-hi 5  12  48.6 

46.3 

9.549 

45.10 

—  3     5.19 

15  54.03 

1     6.09 

2  38  17.56 

Norm.  —For  Mean  Interval  of  Semidiameter  passing  the  Meridian,  subtract  Os  18  from  the  Sidereal  Interval. 
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AT   WASHINGTON   MEAN  AND  APPARENT  NOON. 


May 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 

12 
13 
14 

15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
June  1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 


24 

25 
26 
27 

28 
29 

30 
31 


APPARENT 

BIGHT  ASCENSION. 

Mean  Noon. 

Ap- 
parent 
Noon. 

b.    m.    b. 

B. 

2  35  12.36 

11.83 

2  39     1.79 

1.28 

2  42  51  75 

51.22 

2  46  42.25 

41.71 

2  50  33.29 

32.73 

2  54  24.88 

24.31 

2  58  17.04 

16.45 

3     2     9.76 

9.16 

3     6     3.05 

2.44 

3     9  56.91 

56.30 

3  13  51.36 

50.74 

3  17  46.40 

45.77 

3  21  42.02 

41.38 

3  25  38.23 

37.59 

3  29  35.02 

34.38 

3  33  32.42 

31.79 

3  37  30.39 

29.76 

3  41  28.95 

28.31 

3  45  28.08 

27.44 

3  49  27.77 

27.14 

3  53  28.01 

29.40 

3  57  28.80 

28.20 

4     1  30.12 

29.53 

4     5  31.96 

31.38 

4     9  34.29 

33.73 

4  13  37.11 

36.57 

4  17  40.41 

39.89 

4  21  44.16 

43.65 

4  25  48.35 

47.86 

4  29  52.97 

52.50 

4  33  57.99 

57.54 

4  38     3.41 

2.99 

4  42     9.20 

8.80 

4  46  15.36 

14.99 

4  50  21.86 

21.52 

4  54  28.70 

28.40 

4  58  35.85 

35.58 

5     2  43.31 

48.07 

5     6  51.06 

50.85 

5  10  59.07 

58.89 

5  15     7.33 

7.18 

5  19  15.83 

15.71 

5  23  24.55 

24.46 

5  27  33.46 

33.42 

5  31  42.55 

42.54 

5  35  51.79 

51.82 

5  40     1.17 

1.23 

5  44  10.66 

10.75 

5  48  20.23 

20.36 

5  52  29.84 

30.01 

5  56  39.48 

39.69 

6     0  49.13 

49  38 

6     4  58.75 

59.04 

6     9     8.31 

8.63 

6  13  17.79 

18.15 

6  17  27.16 

27  55 

6  21  36.38 

36.81 

6  25  45.44 

45.90 

6  29  54.31 

54.80 

6  34     2.97 

3.49 

6  38  11.39 

11.94 

6  42  19.56 

20.17 

APPARENT 
DECLINATION. 


Noon. 


+15  12  48.6 
15  30  43.5 

15  48  23.0 

16  5  46.5 
16  22  54.0 

16  39  45.3 

16  56  20.1 

17  12  37.8 
17  28  38.4 
17  44  21.6 

17  59  47.0 

18  14  54.5 
18  29  43.7 
18  44  14.4 

18  58  26.2 

19  12  19.0 
19  25  52.3 
19  39  5.9 

19  51  59.6 

20  4  33.1 

20  16  46.0 

20  28  38.3 

20  40  9.4 

20  51  19.3 

21  2  7.7 

21  12  34.3 

21  22  38.9 

21  32  21.4 

21  41  41.3 

21  50  38.7 

21  59  13.2 

22  7  24.7 
22  15  12.7 
22  22  38.3 
22  29  40.1 

22  36  182 
22  42  32.7 
22  48  23.4 
22  53  50.1 

22  58  52.8 

23  3  31.4 
23  7  45.6 
23  11  35.4 
23  15  0.8 
23  18  1.8 

23  20  38.0 
23  22  49.6 
23  24  36.5 
23  25  58.5 
23  26  55.8 

23  27  28.2 

23  27  35.7 

23  27  18.5 

23  26  36.4 

23  25  29.5 

23  23  57.7 
23  22  1.3 
23  19  40.3 
23  16  54.7 
23  13  44.5 

23  10     9.8 
-1-23     6  11.0 


Ap- 
parent 
Noon. 


46.3 
41.1 
20.6 
44.0 
515 

42.8 
17.6 
35.3 
35.9 
19.1 

44.6 
52.1 
41.3 
12.1 
23.9 

16.8 
50.2 
3.8 
57.6 
31.2 

44.2 
36.6 

7.7 
17.7 

6.2 

32.9 
37.6 
20.2 
40.2 
37.7 

12.3 
23.9 
12.0 
37.7 
39.5 

17.7 
32.3 
23.1 
49.8 
52.6 

31.2 

45.5 

35.3 

0.8 

1.8 

38.0 
49.6 
36.5 
58.5 
55.8 

28.2 
35.7 
18.5 
36.3 
29.4 

57.5 
1.1 
40  0 
54.3 
44.1 

9.3 
10.4 


HOURLY 
MOTION. 


Right 
Ascen- 
sion. 


9.549 
9.571 
9.593 
9.615 
9.638 
9.661 
9.684 
9.708 
9.732 
9.756 

9.781 
9.805 
9.829 
9.854 
9.879 

9.904 
9.928 
9.952 
9.976 
9.999 

10.022 
10.044 
10.066 
10.088 
10.108 

10.128 
10.147 
10.166 
10.184 
10.202 

10.218 
10.234 
10.249 
10.264 
10.278 

10.292 
10.305 
10.317 
10.328 
10.339 

10.350 
10.360 
10.369 
10.376 
10383 

10.389 
10.393 
10  397 
10  400 
10.402 

10.403 
10.402 
10.401 
10.398 
10.393 

10.387 
10.380 
10.373 
10.365 
10.356 

10.345 
10.335 


Decli- 
nation. 


45.10 
44.46 
43.81 
43.15 
42.47 

41.79 
41.09 
4038 
39.65 
38.92 

38.18 
37.43 
36.66 
35.89 
35.10 

34.29 
33.47 
32.65 
31.82 
30.97 

30.10 
29.23 
28.35 
27.46 
26.55 

25.64 
24.73 
23.80 
22.86 
21.92 

20.96 
20.00 
19.03 
18.06 
17.08 

16.10 
15.11 
14.12 
13.12 
12.11 

11.10 

10.09 

9.08 

8.06 

7.04 

6.01 
4.98 
3.95 
2.91 

1.88 

0.84 
0.19 
1.22 
2.26 
3.29 

4.32 
5.35 
6.38 
7.40 
8.42 

9.44 
10.45 


Equation 

of  Time 

for 


m.  s. 
3  5.19 
3  12.31 
3  18.90 
3  24.96 
3  30.47 

3  35.44 
3  39.84 
3  43.67 
3  46.94 
3  49.64 

3  51.74 

3  53.27 

3  54.21 

3  54.55 

3  54.32 

3  53.48 
3  52.06 
3  50.06 
3  47.49 
3  44.37 

3  40.68 
3  36.45 
3  31.69 
3  26.41 
3  20.64 

3  14.47 
3  7.63 
3  0045 
2  52.82 
2  44.76 

2  36.29 
2  27.43 
2  18.20 
2  8.60 
1  58.66 

1  48.37 
1  37.77 
1  26.87 
1  15.67 
1     4.23 

0  52.52 
0  40.59 
0  28.42 
0  16.07 
0    3.53 

0  9.15 
0  21.97 
0  34.90 

0  47.91 

1  0.97 

1  14.04 
1  27.14 
1  40.20 

1  53.22 

2  6.14 

2  18.95 
2  31.61 
2  44.11 

2  56.42 

3  8.53 

3  20.39 
3  32.01 


Semi- 

Sidereal 

diameter 

Time  of 

at 

Semid. 

Apparent 

passing 
Herid. 

i     ii 

m.  s. 

15  54.03 

1     6.09 

53.80 

6.17 

53.57 

6.25 

53.35 

6.33 

53.13 

6.41 

52.91 

6.50 

52.69 

6.58 

52.47 

6.66 

52.26 

6.74 

52.05 

6.82 

51.84 

6.91 

51.63 

6.99 

51.42 

7.07 

51.21 

7.15 

51.02 

7.23 

50.82 

7.31 

50.63 

7.39 

50.44 

7.47 

50.25 

7.55 

50.06 

7.63 

49.88 

7.70 

49.71 

7.77 

49.54 

7.84 

49.37 

7.91 

49.20 

7.98 

49.06 

8.05 

48.91 

8.12 

48.77 

8.19 

48.63 

8.26 

48.49 

8.32 

48.36 

8.38 

48.23 

8.44 

48.10 

8.49 

47.98 

8.54 

47.86 

8.59 

47.74 

8.64 

47.62 

8.68 

47.53 

8.72 

47.42 

8.76 

47.31 

8.80 

47.21 

8.83 

47.11 

8.86 

47.02 

8.89 

46.93 

8.90 

46.84 

8.92 

46.76 

8.94 

46.68 

8.95 

46.61 

8.96 

46.54 

8.97 

46.47 

8.98 

46.42 

8.98 

46.36 

8.97 

46.31 

8.96 

46.27 

8.95 

46.24 

8.94 

46.23 

8.92 

46.21 

8.90 

46.19 

8.88 

46.17 

8.86 

46.15 

8.84 

46.15 

8.80 

15  46.15 

1     8.77 

Sidereal  Time 
of  Mean 
Noon. 


h.  m.  s. 
2  38  17.56 
2  42  14.11 
2  46  10.66 
2  50  7.22 
2  54  3.77 

2  58     0.33 

3  I  56.89 
3  5  53.44 
3  9  50.00 
3  13  46.56 

3  17  43.11 
3  21  39.67 
3  25  36.23 
3  29  32.78 
3  33  29.34 

3  37  25.90 
3  41  22.45 
3  45  19.01 
3  49  15.57 
3  53  12.13 


3 

4 
4 
4 

4 

4 

4 

4 
4 

4 

4 

4 
4 
4 
4 

4 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5  55  25.44 

5  59  22.00 

6  3  18.56 
6  7  15.11 
6  11  11.67 

6  15  8.23 

6  19  4.79 

6  23  1.35 

6  26  57.91 

6  30  54.47 

6  34  51.03 
6  38  47.58 


57  868 

1  5.24 

5  1.80 

8  58.36 

12  54.92 

16  51.47 

20  48.03 

24  44.59 

28  41.15 

32  37.71 

36  34.26 

40  30.82 

44  27.38 

48  23.94 

52  20.50 

56  17.06 

0  13.61 

4  10.17 

8  6.73 

12  3.29 

15  59.85 

19  56.41 

23  52.97 

27  49.53 

31  46.08 

35  42.64 

39  39.20 

43  35.76 

47  32  32 

51  28.88 


Not*. —For  Mean  Interval  of  Semidiameter  passing  the  Meridian,  subtract  Os.18  from  the  Sidereal  Interval. 
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298       SOLAR.  EPHEMERIS,    1857. 


AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON. 

APPARENT 

APPARENT 

HOURLY 

Dale. 

BIGHT  ASCENSION. 

DECLINATION. 

MOTION. 

Equation 

of  Time 

for 

AsRsrrt 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Semid. 
passing 

Merid. 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Right 
Ascen- 
sion. 

Decli- 

h.    m.    ■.  . 

•. 

O         t       II 

// 

•. 

M 

m.    a. 

i     ii 

m.  s. 

h.    m.    s. 

July  1 

6  42  19.56 

20.17 

+23     6  11.0 

10.4 

10.385 

10.45 

-4-  3  32.01 

15  46.15 

1     8.77 

6  38  47.58 

2 

6  46  27.45 

28.08 

23     1  48.0 

47.3 

10.323 

11.46 

8  43.34 

46.16 

8.73 

6  42  44.14 

S 

6  50  85  04 

35.71 

22  57     0.9 

0.1 

10.310 

12.46 

3  54.37 

46.17 

8.69 

6  46  40.70 

4 

6  54  42.32 

83.02 

22  51  49.8 

48.9 

10.296 

13.45 

4     5.09 

46.17 

8.65 

6  50  37.26 

5 

6  58  49.27 

50.00 

22  46  15.0 

140 

10.282 

14.44 

4  15.48 

46.19 

8.60 

6  54  38.82 

6 

7     2  55.87 

56.63 

22  40  16.6 

15.5 

10.267 

15.43 

4  25.52 

46.21 

8.55 

6  58  30.38 

7 

7     7     2.11 

2.90 

22  33  54.4 

53.1 

10.252 

16.41 

4  35.20 

46.23 

8.50 

7     2  26.94 

8 

7  11     7.98 

8.79 

22  27     9.0 

7.6 

10.236 

17.38 

4  44.51 

46.25 

8.45 

7     6  23.50 

9 

7  15  13.45 

14.28 

22  19  60.3 

58.8 

10.219 

18.35 

4  53.43 

46.27 

8.40 

7  10  20.05 

10 

7  19  18.53 

19.38 

22  12  28.4 

26.8 

10.202 

19.30 

5     1.95 

46.29 

8.34 

7  14  16.61 

11 

7  23  23.19 

14.07 

22    4  33.7 

82.0 

10.185 

20.25 

5  10.05 

46.33 

8.28 

7  18  13.17 

12 

7  27  27.42 

28.32 

21  56  16.2 

14.3 

10.167 

21.20 

5  17.72 

46.37 

8.22 

7  22     9.73 

18 

7  31  31.20 

32.12 

21  47  36.1 

34.1 

10.148 

22.14 

5  24.94 

46.41 

8.15 

7  26     6.29 

14 

7  35  34.53 

85.47 

21  38  33.7 

81.6 

10.129 

23.07 

5  31.71 

46.46 

808 

7  30    2.85 

15 

7  39  37.39 

88.34 

21  29     8.9 

6.7 

10.109 

23.99 

5  38.00 

46.52 

8.01 

7  38  5940 

16 

7  43  39.77 

40.73 

21  19  22.2 

19.8 

10.088 

24.90 

5  43.83 

46.58 

7.94 

7  37  55  96 

17 

7  47  41.64 

42.61 

21     9  13.6 

11. 1 

10.067 

25.80 

5  49.14 

46.64 

7.87 

7  41  52.52 

18 

7  51  43.01 

44.00 

20  58  43.6 

41.0 

10.046 

26.70 

5  53.95 

46.70 

7.78 

7  45  49.08 

19 

7  55  43.84 

44.84 

20  47  51.9 

49.2 

10.024 

25.59 

5  58.22 

46.76 

7.70 

7  49  45.64 

20 

7  59  44.14 

45.14 

20  86  39.2 

36.3 

9.999 

28.46 

6     1.98 

46.83 

7.61 

7  53  42.19 

21 

8    3  43.88 

44.89 

20  25     5.8 

2.8 

9.977 

29.32 

6     5.14 

46.92 

7.53 

7  57  38.75 

22 

8     7  43.06 

44.08 

20  13  11.8 

8.7 

9.954 

30.18 

6     7.76 

47.01 

7.45 

8     1  35.31 

28 

8  11  41  66 

42.69 

20    0  57.3 

54.1 

9.930 

31.02 

6     9.80 

47.10 

7.37 

8     5  81.87 

24 

8  15  39.67 

40.69 

19  48  22.8 

19.5 

9.906 

31.85 

6  11.26 

47.20 

7.29 

8     9  28.42 

25 

8  19  37.09 

38.11 

19  35  28.5 

25.1 

9.882 

32.66 

6  12.11 

47.31 

7.21 

8  13  24.98 

26 

8  23  33.90 

34.92 

19  22  14.7 

11.2 

9.855 

33.47 

6  12.36 

47.42 

7.13 

8  17  21.54 

27 

8  27  30.10 

31.12 

19     8  41.9 

88.4 

9.829 

34.27 

6  11.99 

47.53 

7.05 

8  21  18.11 

28 

8  31  25.68 

26.70 

18  54  500 

46.4 

9.803 

35.05 

6  11.03 

47.64 

6.97 

8  25  14.65 

29 

8  85  20.65 

21.65 

18  40  39.4 

35.7 

9.777 

35.82 

6     9.43 

47.76 

6.88 

8  29  11.21 

30 

8  39  14.99 

15.99 

18  26  10.4 

6.7 

9.751 

36.58 

6     7.21 

47.90 

6.80 

8  33     7.77 

31 

8  43     8.70 

9.69 

18  11  23.6 

19.8 

9.725 

37.33 

6     4.36 

48.03 

6.72 

8  37     4.33 

Aug.  1 

8  47     1.80 

2.78 

17  56  18.9 

15.1 

9.699 

38.06 

6     0.91 

48.16 

6.63 

8  41     0.88 

2 

8  50  54.28 

55.24 

17  40  56.7 

52.9 

9  674 

38.78 

5  56.82 

48.29 

6.54 

8  44  57.44 

3 

8  54  46.15 

47.09 

17  25  17.3 

13  5 

9.649 

3949 

5  52.14 

4843 

6.45 

8  48  53.99 

4 

8  58  37.43 

38.36 

17     9  21.0 

17.1 

9.624 

40.19 

5  46.86 

48.57 

6.36 

8  52  50.55 

5 

9     2  28.09 

29.00 

16  53     8.0 

41 

9.599 

40.88 

5  40  96 

48.71 

6.27 

8  56  47.11 

6 

9     6  18.15 

19.03 

16  86  38.7 

34.9 

9.574 

41.55 

5  34.46 

48.86 

6.18 

9     0  43.66 

7 

9  10     7.64 

8.50 

16  19  53.3 

49.5 

9.550 

42.22 

5  27.39 

4901 

6.10 

9     4  40.22 

8 

9  13  56.54 

57.38 

16     2  52.0 

48.2 

9.526 

42.87 

5  19.73 

49.16 

6.01 

9     8  36.78 

9 

9  17  44.88 

45.70 

15  45  35.2 

31.4 

9.502 

43.51 

5  11.52 

49.33 

5.92 

9  12  3333 

10 

9  21  32.66 

43.46 

15  27  63.1 

59.4 

9.479 

44.14 

5     2.74 

49.49 

5.84 

9  16  29  89 

11 

9  25  19.89 

20.66 

15  10  16.2 

12.6 

9.456 

44.76 

4  53.41 

49.65 

5.76 

9  20  26.45 

12 

9  29     6.57 

7.31 

14  52  14.4 

10.8 

9.433 

45.37 

4  43.54 

49.81 

5.68 

9  24  23.00 

13 

9  32  52.72 

53.44 

14  83  58.3 

54.8 

9.411 

45.96 

4  33.13 

49.98 

5.60 

9  28  19.56 

14 

9  36  38.34 

39.03 

14  15  28.1 

24.7 

9.3S9 

46.54 

4  22.19 

50.15 

5.52 

9  82  16.12 

15 

9  40  23.44 

24.10 

13  56  44.2 

40.9 

9.368 

47.11 

4  10.74 

50.82 

5.44 

9  36  12.67 

16 

9  44     8.03 

8.65 

18  37  46.9 

43.8 

9.347 

47.66 

3  58.78 

50.50 

5.36 

9  40     9.22 

17 

9  47  52.11 

52.70 

13  18  36.5 

33.5 

9  326 

48.21 

3  46.30 

50.68 

5.30 

9  44     5.78 

18 

9  51  35.70 

36.25 

12  59  13.2 

10.3 

9.306 

48.73 

3  33.33 

50.87 

5.23 

9  48     234 

19 

9  55  18.80 

19.81 

12  39  37.4 

34.7 

9.286 

49.24 

3  19.88 

51.06 

5.16 

9  51  58.89 

20 

9  59     1.43 

1.91 

12  19  49.7 

47.2 

9.266 

49.74 

3     5.95 

51.26 

5.09 

9  55  55.45 

21 

10    2  43.58 

44.02 

11  59  50.3 

47.9 

9.246 

50.22 

2  51.55 

51.46 

5.02 

10  59  52.00 

22 

10     6  25.26 

25.66 

11  39  39.3 

37.1 

9.228 

50.69 

2  36.67 

51.66 

4.95 

10     3  48.56 

23 

10  10     6.49 

6.86 

11   19  17.2 

15.2 

9.209 

51.14 

2  21.35 

51.87 

4.89 

10     7  45.11 

24 

10  13  47.29 

47.62 

10  58  44.5 

42.7 

9.191 

51.58 

2     5.60 

52.10 

4.83 

10  11  41.67 

25 

10  17  27  65 

27  93 

10  87  61.4 

59.9 

9.173 

52.00 

1  49.41 

52.32 

4.77 

10  15  38.22 

26 

10  21     7.59 

7.82 

10  17     8.3 

7.0 

9.156 

52.42 

1  32.79 

52.54 

4.71 

10  19  34.78 

27 

10  24  47.14 

47.33 

9  66     5.5 

4.4 

9.140 

52.81 

1   15.79 

52.76 

4.65 

10  23  3133 

28 

10  28  26.29 

26.44 

9  34  53.2 

52.4 

9.124 

53.19 

0  58.40 

52.98 

4.60 

10  27  27.88 

29 

10  32     5.07 

5.19 

9  13  32.1 

81.5 

9.109 

53.57 

0  40.62 

58.21 

4.55 

10  31  24.44 

30 

10  35  43.50 

43.56 

8  52     1.9 

1.6 

9.094 

53.93 

0  22.51 

53.44 

4.50 

10  35  20.99 

31 

10  39  21.59    21.60 

-4-  8  30  23.4 

23.4 

9.080  54.27 

+  0     4.04 

15  53.67 

1     4.45 

10  89  17.55 

Nora. —For  Mean  Interval  of  Semldlameter  passing  the  Meridian,  subtract  Os.18  from  the  Sidereal  In  terra! . 
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AT 

WASHINGTON 

MEAN  AND 

APPARENT  NOON. 

APPARBNT 

APPARENT 

HOURLY 

RIGHT  ASCENSION. 

DECLINATION. 

MOTION. 

Equation 

of  Time 

for 

Apparent 
Noon. 

Semi- 

Sidereal 

Bate. 

diameter 

Time  of 
Semid. 
passing 
Merid. 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h.    m.    a. 

8. 

O         I       II 

ii 

a. 

ii 

m.    •• 

/     ii 

m.  •• 

h.    m.    s. 

Sept.  1 

10  42  59.36 

59.32 

+  8     8  37.0 

37.2 

9.067 

54.60 

—  0  14.74 

15  33.91 

1     440 

10  43  14.10 

2 

10  46  36-84 

36.76 

7  46  42.7 

43.2 

9.055 

54.92 

0  33.82 

54.15 

4.36 

10  47  10.66 

3 

10  50  14.04 

13.91 

7  24  40.8 

41.6 

9.044 

55.22 

0  53.16 

54.39 

4.32 

10  51     7.21 

4 

10  53  50.98 

50.79 

7     2  31.7 

32.8 

9.034 

55.52 

1  12.77 

54.63 

4.28 

10  55     3.77 

5 

10  57  27.70 

2747 

6  40  15.7 

172 

9.025 

55.81 

1  32.60 

54.87 

4.25 

10  59    0.32 

6 

11     1     4.20 

3.92 

6  17  58.1 

54.9 

9.016 

56.08 

1  52.65 

55.11 

4.22 

11     2  56.87 

7 

11     4  40.50 

40.16 

5  55  24.0 

26.1 

9.009 

56.33 

2  12.90 

55.35 

4.19 

11     6  5343 

8 

11     8  16.64 

16.25 

5  32  49.0 

51.4 

9.003 

56  58 

2  33.31 

55.59 

4.16 

11   10  49.98 

9 

11  11  52.63 

52.19 

5  10     8.3 

11. 1 

8.997 

56.81 

2  53.87 

55.84 

4.15 

11  14  46.54 

10 

11   15  28.49 

28.00 

4  47  22.2 

25.3 

8.992 

57.03 

3  14.56 

56.09 

4.13 

11  18  42.09 

11 

11   19     4.24 

3.70 

4  24  31.0 

34.4 

8.988 

57.23 

3  35.35 

56.34 

4.11 

11  22  39.64 

12 

11  22  39.90 

39.31 

4     1  35.0 

38.8 

8.985 

5743 

3  56.24 

56.59 

4.09 

1 1  26  36.20 

13 

11  26  15.48 

14.83 

3  38  34.6 

38.7 

8.982 

57.60 

4  17.21 

56.84 

4.08 

11  30  32.75 

14 

11  29  51.01 

50.31 

3  15  30.1 

34.6 

8.980 

57.76 

4  38.24 

67.09 

4.07 

11  34  29.31 

15 

11  33  26.52 

25.77 

2  52  21.8 

26.6 

8.979 

57.91 

4  59.27 

57.35 

4.06 

11  38  25.86 

16 

11  37     2.00 

1.20 

2  29  10.1 

15.3 

8.979 

58.05 

5  20.34 

57.62 

4.06 

11  42  22.41 

17 

11  40  37.49 

36.64 

2     5  55.5 

61.0 

8.979 

58.16 

5  41.40 

57.86 

406 

11  46  18.97 

18 

11  44  12.99 

12.08 

1  42  38.0 

43.9 

8.980 

58.27 

6     2.45 

58.14 

4.06 

11  50  15.52 

19 

11  47  48.51 

47.55 

1   19  18.6 

24.8 

8.981 

58.36 

6  23.47 

5841 

4.06 

11  54  12.07 

20 

11  51  24.09 

23.08 

0  55  56.9 

63.5 

8.982 

58.42 

6  4445 

58.71 

4.07 

11  58     8.63 

21 

11  54  59.74 

58.68 

0  32  33.9 

40.8 

8.986 

58.48 

7     5.34 

58.98 

4.08 

12     2    518 

22 

11  58  35.47 

34.36 

+  0    9     9.8 

17.1 

8.990 

58.52 

7  26.17 

59.25 

4.09 

12     6     1.74 

23 

12    2  1131 

10.14 

—  0  14  15.4 

7.8 

8.995 

58.55 

7  46.88 

59.50 

4.11 

12     9  58.29 

24 

12     5  47.27 

46.05 

0  37  40.9 

32.9 

9.000 

58.56 

8     7.46 

15  59.78 

4.13 

12  13  54.84 

25 

12     9  23.37 

22.10 

1     0  66.6 

58.3 

9.007 

58.56 

8  27.91 

16    0.06 

4.17 

12  17  51.40 

26 

12  12  59.62 

58.30 

1  24  31.9 

23.3 

9.014 

58.55 

8  48.21 

0.34 

4.20 

12  21  47.95 

27 

12  16  36.04 

34.67 

1  47  56.8 

47.9 

9.021 

58.52 

9     8.33 

0.62 

4.23 

12  25  44.50 

28 

12  20  12.67 

11.24 

2  11  20.7 

11.5 

9.029 

58.47 

9  28.26 

0.90 

4.27 

12  29  41.06 

29 

12  23  49.53 

48.05 

2  34  43.3 

33.7 

9.039 

58.40 

9  47.95 

1.18 

4.31 

12  33  87.61 

30 

12  27  26.63 

25.10 

2  57  64.3 

54.4 

9.050 

58.33 

10     741 

146 

4.35 

12  37  34.17 

Oct.    1 

12  31     4.00 

2.43 

3  21  28.4 

13.2 

9.062 

58.25 

10  26.58 

1.74 

4.39 

12  41  30.72 

2 

12  34  41.66 

40.03 

3  44  40.2 

29  8 

9.075 

58.15 

10  45.47 

2.02 

443 

12  45  27.27 

3 

12  38  19.64 

17.96 

4     7  54.4 

43.7 

9.088 

5803 

11     4.05 

2.29 

448 

12  49  23.83 

4 

12  41  57.96 

56.23 

4  30  65.7 

54.7 

9.103 

57.90 

11  22.28 

2.56 

4.53 

12  53  20.38 

5 

12  45  36.64 

34.86 

4  54  13.8 

2.6 

9.119 

57.76 

11  40.15 

2.84 

4.58 

12  57  16.93 

6 

12  49  15.70 

18.67 

5  17  18.3 

6.8 

9.136 

57.60 

11  57.65 

3.12 

4.64 

13     1  1349 

7 

12  52  55.17 

53.30 

5  40  18.9 

7.2 

9.153 

57.43 

12  14.73 

340 

4.70 

13     5  10.04 

8 

12  56  35.07 

33.16 

6     3  15.3 

3.4 

9.171 

57.25 

12  31.39 

3.68 

4.76 

13     9     6.60 

9 

13    0  15.43 

13.47 

6  25  66.9 

54.7 

9.190 

57.04 

12  47.58 

3.96 

4.83 

13  13     3.15 

10 

13    3  56.26 

54.26 

6  48  53.5 

41.1 

9.211 

56.83 

13    3.30 

4.24 

4.90 

13  16  59.70 

11 

13     7  37.59 

35.55 

7  11  34.9 

22.3 

9.232 

56.60 

13  18.53 

4.51 

4.97 

13  20  56  26 

12 

13  11  19.43 

17.34 

7  38  70.5 

57.8 

9.254 

56.35 

13  33.24 

4.78 

5.04 

13  24  52.81 

13 

13  14  61.80 

59.67 

7  56  40.0 

27.1 

9.276 

56.09 

13  47.44 

5.05 

5.13 

13  28  49.37 

14 

13  18  44.71 

42.54 

8  18  62.9 

49.9 

9.299 

5581 

14     1.08 

5.32 

5.21 

13  82  45.92 

15 

13  22  28.19 

25.98 

8  41  18.9 

5.7 

9.323 

55.51 

14  14.15 

5.59 

5.29 

13  36  42.48 

16 

13  26  12.25 

10.00 

9    8  27.6 

14.3 

9.347 

55.20 

14  26.65 

5.86 

5.37 

13  40  39.03 

17 

13  29.56.90 

54.61 

9  25  28.5 

15.1 

9.872 

54.87 

14  38.56 

6.12 

546 

13  44  35.58 

18 

13  33  42.15 

39.83 

9  47  21.3 

7.8 

9.398 

54.51 

14  49.87 

6.39 

5.55 

13  48  82.14 

19 

13  37  28.03 

25.68 

10     8  654 

51.9 

9.424 

54.15 

15     0.55 

6.66 

5.64 

13  52  28.69 

20 

13  41  14.54 

12.16 

10  30  40.5 

26.9 

9.450 

53.76 

15  10.60 

6.93 

5.73 

13  56  25  25 

21 

13  45     1.69 

59.28 

10  51  66.2 

52.6 

9.477 

53.36 

15  20.01 

7.20 

5.83 

14    0  21.80 

22 

13  48  49.50 

47.06 

11   13  22.1 

84 

9.505 

52.94 

15  28.76 

7.46 

5.93 

14    4  18.36 

23 

13  52  37.97 

35.50 

11  34  27.7 

14.0 

9.533 

52.50 

15  36.86 

7.73 

6.03 

14     8  14.91 

24 

13  56  27.13 

24.63 

11  55  22.5 

8.8 

9.562 

52.05 

15  44.26 

8.00 

6.13 

14  12  1147 

25 

14     0  16.98 

14.45 

12  15  66.5 

52.9 

9.591 

51.59 

15  50.97 

8.27 

6.23 

14  16     8.02 

26 

14     4     7.54 

4  99 

12  36  38.9 

25.3 

9.621 

51.10 

15  56.98 

8.58 

6.33 

14  20    4.58 

27 

14     7  58.82 

56.24 

12  56  59.5 

46.0 

9.651 

50.60 

16     2.26 

8.79 

6.44 

14  24     1.13 

28 

14  11  50.83 

48.23 

13  16  67.7 

54  3 

9.682 

50.07 

16     6.82 

9.05 

6.55 

14  27  57.69 

29 

14  15  43.59 

40.97 

13  36  63.5 

50.1 

9.713 

49.54 

16  10.61 

9.31 

6.66 

14  31  54.24 

30 

14  19  37.11 

3447 

13  56  46.2 

33.0 

9.745 

49.00 

16  13.67 

9.57 

6.77 

14  35  50.80 

31 

14  23  3140 

28.75 

14  16  15.5 

24 

9.778 

48.44 

16  15.94 

9.83 

6.88 

14  39  47.36 

32 

14  27  26.48 

2330 

—14  35  30.9 

17.9 

9.811 

47.85 

—16  1743 

16  10.07 

1     7.00 

14  43  43.91 

Nora.  —For  Mean  Interval  of  SemidianwtOT  pasting  the  Meridian,  subtract  Os.18  from  the  Sidereal  Interval. 


300       SOLAR    EPHEMERIS,    1857. 


AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON. 

APPARENT 

APPARENT 

HOURLY 

RIGHT  ASCENSION. 

DECLINATION. 

MOTION. 

Equation 

or  Time 

for 

Apparent 
Noon. 

Semi- 

Sidereal 

Date. 

diameter 
at 

Noon. 

Time  of 
Semid. 
passing 
Merid. 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h.    m.    s. 

8. 

O        1      n 

ii 

8. 

ii 

m.    s. 

i     ii 

m.  s. 

h.    m.    s. 

Not.  1 

14  27  26.48 

23.80 

—14  35  30.9 

17.9 

9.811 

47.85 

—16  17.43 

16  10.07 

1     7.00 

14  43  43.91 

2 

14  31  22.37 

19.68 

14  54  32.4 

19.6 

9.848 

47.25 

16  18.11 

10.31 

7.11 

14  47  40.47 

3 

14  35  19.07 

16.37 

15  13  19.2 

6.5 

9.880 

46.64 

16  17.97 

10.55 

7.23 

14  51  37.02 

4 

14  39  16.59 

13.89 

15  31  51.2 

38.7 

9.915 

46.01 

16  17.01 

10.79 

7.35 

14  55  33.58 

5 

14  43  14.94 

12.23 

15  49  67.7 

55.4 

9.949 

45.37 

16  15.23 

11.03 

7.47 

14  59  30.13 

6 

14  47  14.15 

11.43 

16     7  68.7 

56.6 

9.984 

44.70 

16  12.59 

11.27 

7.59 

15     3  26.69  1 

7 

14  51   14.20 

11.49 

16  25  53.6 

41.8 

10.020 

44.02 

16     9.10 

11.50 

7.70 

15     7  23.25  1 

8 

14  55  15.11 

12.41 

16  43  21.9 

10.3 

10.056 

43.33 

16    4.75 

11.72 

7.82 

15  11  19.80  | 

9 

14  59  16.88 

14.18 

17     0  33.2 

21.9 

10.092 

42.61 

15  59.55 

11.94 

7.94 

15  15  16.36  ' 

10 

15     3  19.53 

16.84 

17  17  27.3 

16.2 

10.129 

41.88 

15  53.47 

12.16 

8.06 

15  19  12.92 

11 

15     7  23.04 

20.36 

17  33  63.7 

52.9 

10.165 

41.14 

15  46.52 

12.38 

8.18 

15  23     9.47 

12 

15  11  27.42 

24.75 

17  50  21.9 

11.4 

10.201 

40.37 

15  38.70 

12.58 

8.29 

15  27     6.02 

13 

15  15  32.66 

30.01 

18     6  21.5 

11.3 

10.237 

39.59 

15  30.01 

12.79 

8.41 

15  31     2.59 

14 

15  19  38.78 

36.16 

18  21  62.0 

52.1 

10.273 

38.79 

15  20.47 

13.00 

8.53 

15  34  59.14 

15 

15  23  45.74 

43.13 

18  37  23.2 

13.6 

10.308 

37.97 

15  10.08 

13.21 

8.65 

15  38  55.70 

16 

15  27  53.54 

50.95 

18  52  24.6 

15.4 

10.343 

37.14 

14  58.84 

13.41 

8.77 

15  42  52.26 

17 

15  31  62.19 

59.62 

19     6  65.8 

56.9 

10.378 

36.26 

14  46.75 

13.61 

8  89 

15  46  48.81 

18 

15  36  11.66 

9.12 

19  21  26.3 

17.7 

10.412 

35.41 

14  33.85 

13.81 

9.01 

15  50  45.37 

19 

15  40  21.95 

19.45 

19  35  25.7 

17.5 

10.446 

34.53 

14  20.13 

14.01 

9.12 

15  54  41.93 

20 

15  44  33.05 

30.58 

19  48  63.9 

56.0 

10.479 

33.63 

14     5.59 

14.21 

9.23 

15  58  38.49 

21 

15  48  4494 

42.50 

20     2  20.3 

12.8 

10.512 

32.72 

13  50.26 

14.41 

9.34 

16     2  35  04 

22 

15  52  57.61 

55.22 

20  15  14.5 

7.3 

10.544 

31.79 

13  34.15 

1460 

9.45 

16     6  31.60  1 

23 

15  57  11.05 

8.70 

20  27  46.1 

39.3 

10.576 

30.84 

13  17.27 

14.79 

9.56 

16  10  28.16  1 

24 

16     1  25.24 

22.94 

20  39  55.2 

48.8 

10.607 

29.89 

12  59.64 

14.97 

9.67 

16  14  24.72  | 

25 

16     5  40.17 

37.92 

20  51  41.0 

34.9 

10.637 

28.92 

12  41.27 

15.15 

9.78 

16  18  21.27 

26 

16     9  55.83 

53.63 

21     2  63.3 

57.6 

10.667 

27.94 

12  22.17 

15.33 

9.88 

16  22  17.83 

27 

16  14  12.20 

10.06 

21  13  61.8 

56.4 

10.697 

26.94 

12     2.36 

15.50 

9.98 

16  26  14.39 

28 

16  18  29.26 

27.17 

21  24  86.3 

31.3 

10.726 

25.93 

11  41.86 

15.66 

10.08 

16  30  10.95 

29 

16  22  47.00 

44.97 

21  34  46.5 

41.8 

10.754 

24.92 

11  20.68 

15.82 

10.17 

16  34     7.51 

30 

16  27     5.40 

3.43 

21  44  32.0 

27.7 

10.781 

23.89 

10  58.83 

15.98 

10.26 

16  38    4.06 

Dec.  1 

16  31  24.45 

22.54 

21  53  52.5 

485 

10.808 

22.84 

10  36.34 

16.14 

10.35 

16  42     0.62 

2 

16  35  44.15 

42.30 

22     2  47.8 

44.1 

10.834 

21.77 

10  13.20 

16.28 

10.43 

16  45  57.18 

3 

16  40     4.44 

2.67 

22  11   17.6 

14.2 

10.859 

20.70 

9  49.46 

16.42 

10.51 

16  49  53.74 

4 

16  44  25.33 

2363 

22  19  21.8 

18.7 

10.883 

19.63 

9  25.12 

1655 

10.59 

16  53  50.30 

5 

16  48  46.80 

45.17 

22  26  60.0 

57.2 

10.907 

18.55 

9     0.21 

16.68 

10.67 

16  57  46.86 

6 

16  53     8.82 

7.26 

22  34  11.9 

9.4 

10.930 

17.45 

8  34.74 

16.80 

10.73 

17     I  43.42 

7 

16  57  31.37 

29.89 

22  40  57.4 

55.2 

10.951 

16.35 

8     8.74 

16.90 

10.79 

17     5  39.97 

8 

17     1  54.43 

53.03 

22  47  16.3 

14.4 

10.971 

15.23 

7  42.24 

17.00 

10.85 

17     9  36.54 

9 

17     6  17.95 

16.63 

22  53     8.3 

6.6 

10.990 

14.11 

7  15.27 

17.12 

10.91 

17  13  33.09 

10 

17  10  41.92 

40.68 

22  58  33.2 

31.7 

11.009 

12.97 

6  47.85 

17.22 

10.97 

17  17  29.65 

11 

17  15     6.31 

5.15 

23     3  30.8 

29.6 

11.025 

11.83 

6  20.01 

17.32 

11.03 

17  21  26.21 

12 

17  19  31.08 

30.00 

23     7  60.8 

59.8 

11.040 

10.69 

6  51.79 

17.41 

11.05 

17  25  22.77 

13 

17  23  56.20 

55.21 

23  12    3.4 

2.6 

11.054 

9.54 

5  23.23 

17.50 

11.11 

17  29  19.33 

14 

17  28  21.63 

20.73 

23  15  38.1 

37.4 

11.066 

837 

4  54.35 

17.59 

11.15 

17  33  15.89 

15 

17  82  47.34 

46.53 

23  18  45.1 

44.6 

11.077 

7.20 

4  25.19 

17.68 

11.19 

17  37  12.45 

16 

17  37  13.29 

12.57 

28  21  24.0 

23.6 

11.087 

6.03 

3  55.78 

17.76 

11.22 

17  41     9.00 

17 

17  41  39.44 

38.82 

23  23  34.6 

34.3 

11.094 

4.86 

3  26.18 

17.83 

11.23 

17  45     5.56 

18 

17  46     5.75 

5.22 

23  25  17.3 

17.1 

11.100 

3.69 

2  56.42 

17.90 

11.25 

17  49     2.12 

19 

17  50  32.19 

31.75 

23  26  31.6 

31.5 

11.104 

2.51 

2  26.53 

17.97 

11.27 

17  52  58.68 

20 

17  54  58.73 

58.38 

23  27  17.6 

17.6 

11.108 

1.33 

1  56.54 

18.04 

11.29 

17  56  55  24 

21 

17  59  25.31 

25.05 

23  27  35.3 

35.3 

11.110 

0.15 

1  26.51 

18.11 

11.30 

18    0  51.80 

22 

18    3  51.89 

51.72 

23  27  24.7 

24.7 

11.109 

1.03 

0  56.48 

18.16 

11.30 

18     4  4836  1 

23 

18     8  18.46 

18.39 

23  26  45.9 

45.9 

11.106 

2.21 

—  0  26.46 

18.21 

11.30 

18     8  44.92 

24 

18  12  44.97 

44.99 

23  25  38.7 

38.7 

11.102 

3.39 

-4-  0     3.50 

18.26 

11.29 

18  12  41.48 

25 

18  17  11.39 

11.50 

23  24    3.1 

3.1 

11.097 

4.56 

0  33.37 

18.30 

11.28 

18  16  38.04 

26 

18  21  37.68 

37.88 

23  21  59.6 

59.5 

11.091 

5.73 

1     3.12 

18.33 

11.27 

18  20  34.59 

27 

18  26     3.81 

4  09 

23  19  27.9 

27.7 

11.084 

6.90 

1  32.70 

18.34 

11.24 

18  24  31.15 

28 

18  30  29.76 

30.13 

23   16  28.1 

27.8 

11.077 

8.06 

2     2.10 

18.36 

11.20 

18  28  27.71 

29 

18  34  55.49 

55.95 

23  12  60.3 

59.9 

11.067 

9.23 

2  31.28 

18.38 

11.17 

18  32  24.27 

30 

18  39  20.98 

21.53 

23     9     4.7 

4.2 

11.056 

10.39 

3     0.22 

18.40 

11.14 

18  86  20.83 

31 

18  43  46.20 

46.85 

23     4  41.4 

40.7 

11.044 

11.54 

3  28.89 

18.40 

11.11 

18  40  17.39 

1          82 

18  48  11.11 

11.85 

—22  59  50.5 

49.7 

11.031 

12.69 

4-  3  57.25 

16  18.40 

1  11.07 

18  44  13.95 

Now. — For  Mean  Interval  of  Semidiameter  passing  the  Meridian,  subtract  Os.18  from  the  Sidereal  Interral. 


MOON   CULMINATIONS,    1857.    301 


WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 
Semi- 

diameter 

Logarithm 
Variation  of 

Mean 

Solar 

Sidereal 
Date. 

Limb 
and 

Apparent 
Right  Ascension 

Moon's 
Right  Ascen- 

Declination. 

Moon's 
Declination 

Date. 

Transit. 

in  Time. 

sion  for 

passing 

the 
Meridian. 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d. 

h.    m.    s. 

s. 

O        f       II 

Jan.     1 

0 

I.U. 

23  27  47.84 

2.10575 

66.58 

—  5  12  50.8 

+3.00539 

1 

1 

I.L 

23  53  15.88 

2.10449 

66.45 

—  1  48  23.4 

+3.01275 

2 

2 

Lu. 

0  18  44.09 

2.10622 

66.59 

-4-  1  38  15.5 

+3.01465 

2 

2 

I.L. 

0  44  23.46 

2.11106 

66.98 

+  54  31.4 

+3.01115 

3 

3 

Lu. 

1   10  25.06 

2.11883 

67.60 

+  8  27  44.1 

+3.00165 

3 

3 

lL 

1  36  59.72 

2.12930 

68.45 

+11  45     5.8 

+2.98561 

4 

4 

Lu. 

2     4  17.59 

2.14208 

69.46 

+14  53  38.5 

+2.96161 

4 

4 

I.L. 

2  32  27.42 

2.15646 

70.64 

+17  50  12.6 

+2.92809 

5 

5 

Lu. 

8     1  35.76 

2.17164 

71.89 

+20  81  28.7 

+2.88224 

5 

5 

I.L 

4 

3  31  45.83 

2.18645 

73.16 

+22  54     2.8 

+2.81981 

6 

6 

Lu. 

4     2  56.47 

2.19986 

74.30 

+24  54  32.5 

+2.73392 

6 

6 

I.L 

4  35     1.04 

2.21069 

75.24 

+26  29  52.0 

+2.61183 

7 

7 

Lu. 

5     7  47.13 

2.21793 

75.87 

+27  37  26.1 

+2.42357 

7 

7 

I.L. 

5  40  57.03 

2.22074 

76.10 

+28  15  28.5 

+2.05956 

8 

8 

Lu. 

6  14     9.35 

2.21861 

75.89 

+28  23  14.0 

—1.56348 

8 

8 

Ll 

6  47     1.61 

2.21163 

75.25 

+28     I     5.4 

—2.26364 

9 

9 

Lu. 

7  19  13.01 

2.20017 

74.21 

+27  10  31.3 

—2.50556 

10 

9 

ILL. 

7  52  52.44 

2.18509 

72.91 

+25  53  54.6 

—2.64670 

10 

10 

II.  u. 

8  22  53  83 

2.16744 

71.40 

+24  14  14.3 

—2.74076 

11 

10 

ILL. 

8  51  40.00 

2.14823 

69.80 

+22  14  48.1 

—2.80672 

11 

11 

ILu. 

9  19  10.31 

2.12856 

68.22 

+19  58  58.7 

—2.85400 

12 

11 

ILL. 

9  45  28.09 

2.10931 

66.71 

+17  29  57.4 

—2.88812 

12 

12 

ILu. 

10  10  39.47 

2.09132 

65.32 

+14  50  40.7 

—2.91243 

13 

12 

ILL. 

10  34  52.40 

2.07518 

64.09 

+12    3  46.3 

—2.92921 

13 

13 

ILu. 

10  58  15.89 

2.06134 

63.08 

+  9  11  31.7 

—2.94007 

14 

13 

ILL. 

11  20  59.41 

2.05011 

62.28 

+  6  15  55.7 

—2.94611 

14 

14 

ILu. 

11  48  12.57 

2.04179 

61.70 

+  3  18  41.7 

—2.94822 

15 

15 

ILL. 

12     5     4.92 

2.03647 

61.33 

+  0  21  20.2 

—2.94680 

15 

15 

II.  u. 

12  26  45.90 

2.03423 

61.19 

—  2  34  48.0 

—2.94221 

16 

16 

II.  L. 

12  48  24.77 

2.03503 

61.27 

—  5  28  28.6 

—2.93455 

16 

16 

ILu. 

13  10  10.62 

2.03882 

61.57 

—  8  18  29.9 

—2.92371 

17 

17 

ILL. 

13  32  12.31 

2.04544 

62.06 

—11     3  39.8 

—2.90934 

17 

17 

ILu. 

13  54  38.50 

2.05473 

62.72 

—13  42  42.7 

—2.89087 

18 

18 

ILL. 

14  17  37.57 

2.06633 

63.58 

—16  14  18.7 

—2.86747 

18 

18 

ILu. 

14  41   17.38 

2.07990 

6461 

—18  36  57.5 

—2.83771 

19 

19 

n.  l. 

15     5  44.95 

2.09496 

65.75 

—20  48  59.0 

—2.79975 

19 

19 

ILu. 

15  31     6.12 

2.11096 

67.00 

—22  48  32.1 

—2.75066 

20 

20 

ILL. 

15  57  24.98 

2.12717 

68.27 

—24  33  34.7 

—2.68601 

20 

*    20 

ILu. 

16  24  43.17 

2.14286 

69.50 

—26     1  54.8 

—2.59791 

21 

21 

ILL. 

16  52  59.39 

2.15728 

70.65 

—27  11  17.4 

—2.47070 

21 

21 

ILu. 

17  22     8.76 

2.16959 

71.66 

—27  59  29.9 

—2.26600 

22 

22 

ILL. 

17  52     2.67 

2.17906 

72.45 

—28  24  31.7 

—1.80754 

22 

22 

ILu. 

18  22  29.11 

2.18515 

72.98 

—28  24  45.8 

+1.79927 

23 

23 

ILL. 

18  53  13.58 

2.18761 

73.18 

—27  59     7.5 

+2.28735 

23 

23 

ILu. 

19  24     0.52 

2.18639 

73.05 

—27     7  13.7 

+2.51148 

24 

24 

II.  L. 

19  54  35.01 

2.18179 

72.63 

—25  49  26.4 

+2.65523 

25 

24 

ILu. 

20  24  44.30 

2.17444 

71.99 

—24     6  52.1 

+2.75762 

25 

25 

Ll. 

20  51  56.60 

2.16513 

71.19 

—22     1  15.6 

+2.83391 

26 

25 

Lu. 

21  20  52.81 

2.15470 

70.32 

—19  34  53.6 

+2.89170 

26 

26 

Ll 

21  49     7.13 

2.14404 

6945 

—16  50  25.0 

+2.93596 
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WASHINGTON  MEEIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 
Semi- 
diameter 
passing 

the 
Meridian. 

Logarithm 
Variation  of 

Mean 

Solar 

Sidereal 
Date. 

Limb 
and 

Apparent 
Bight  Ascension 

Moon's 

Right  Ascen- 

Declination. 

Moon's 
Declination 

Date. 

Transit. 

in  Time. 

sion  for 

for 

1  hoar  of 

1  hour  of 

Longitude. 

Longitude        1 

I 

d. 

h.    m.    s. 

8. 

O        /       n 

i 

Jan.  27 

26 

I.U. 

22  16  41.14 

2.13402 

68.65 

—13  50  41.8 

+2.96928  ' 

27 

27 

I.L. 

22  43  39.44 

2.12532 

67.97 

—-10  38  44.0 

+2.99366  ' 

28 

27 

I.U. 

23  10    8.75 

2.11856 

67.44 

—  7  17  32.9 

+3.01026  < 

28 

28 

I.L. 

23  36  17.40 

2.11421 

67.13 

—  3  50    8.8 

+3.02020  , 

29 

29 

I.U. 

0     2  14.85 

2.11261 

67.04 

—  0  19  30.0 

+3.02391   , 

29 

29 

I.L. 

0  28  11.26 

2.11388 

67.17 

4-3  11  28.4 

+3.02160  1 

30 

30 

I.U. 

0  54  17.03 

2.11803 

67.54 

+  6  89  53.9 

+3.01326  | 

30 

30 

I.L. 

1  20  42.52 

2.12496 

68.12 

+10     2  53.2 

+2.99848 

81 

31 

Lu. 

1  47  87.70 

2.13427 

68.88 

+13  17  32.5 

+2.97658 

31 

31 

IL 

2  15  11.52 

2.14551 

69.81 

+16  20  55.4 

+2.94630 

Feb.     1 

32 

Lu. 

2  43  31.29 

2.15806 

70.88 

+19  10     2.8 

+2.90580 

1 

32 

I.L. 

3  12  42.11 

2.17108 

71.97 

+21  41  55.6 

+2.85217 

2 

33 

I.U. 

3  42  45.59 

2.18361 

73.05 

+23  53  37.0 

+2.78053 

2 

33 

I.L. 

4  13  39.35 

2.19463 

74.01 

+25  42  20.2 

+2.68287 

3 

84 

Lu. 

4  45  16.24 

2.20317 

74.75 

+27     5  38.5 

+2.54332 

3 

34 

I.L. 

5  17  24.25 

2.20836 

75.19 

+28     1  36.8 

+2.32056 

4 

35 

Lu. 

5  49  47.88 

2.20957 

75.26 

+28  29     3.6 

+  1.81291 

4 

35 

I.L. 

6  22     7.00 

2.20648 

74.96 

+28  27  39.2 

—1.89542 

5 

36 

Lu. 

6  54     4.15 

2.19915 

74.26 

+27  57  58.8 

—233646 

5 

36 

Ll 

7  25  21.51 

2.18811 

73.26 

+27     1  30.8 

—2.58908 

6 

37 

Lu. 

7  55  45.33 

2.17397 

72.00 

+25  40  24.6 

—2.66539 

6 

87 

Ll 

8  25     6.33 

2.15758 

70.59 

+23  57  21.4 

—2.75228 

7 

38 

Lu. 

8  53  19  80 

2.13997 

69.11 

+21  55  17.8 

—2.81471 

8 

38 

I.L. 

9  20  25.28 

2.12202 

67.65 

+19  87  15.4 

—2.86040  , 

8 

39 

II.  u. 

9  48  38.15 

2.10459 

66.27 

+17     6  11.1 

—2.89387  j 

9 

39 

ILL. 

10  13  36.09 

2.08828 

65.01 

+14  24  503 

—2.91808  | 

9 

40 

ILu. 

10  37  41.49 

2.07361 

63.90 

+11  35  45.9 

—2.93490 

10 

40 

ILL. 

11     I     2.28 

2.06108 

62.96 

+  8  41   15.1 

—2.94576 

10 

41 

ILu. 

11  23  47.02 

2.05100 

62.23 

+  5  48  20.0 

—2.95173 

11 

41 

ILL. 

11  46     4.42 

2.04356 

61.71 

+  2  43  50.5 

—2.95357 

11 

42 

ILu. 

12    8    3.24 

2.03890 

6141 

—  0  15  35.6 

—2.95158 

12 

43 

ILL. 

12  29  52.12 

2.03703 

61.31 

—  3  13  28.3 

—2.94606 

12 

43 

II.  u. 

12  51  89.62 

2.03794 

61.41 

—  6     8  25.1 

—2.93712 

13 

44 

ILL. 

IS  13  34.08 

2.04159 

61.70 

—  8.  59     7.1 

—2.92464 

13 

44 

ILu. 

13  35  43.76 

2.04786 

6219 

—11  44  16.5 

—2.90832 

14 

45 

ILL. 

13  58  16.66 

2.05660 

62.85 

—14  22  34.5 

—2.88767 

14 

45 

ILu. 

14  21  20.49 

2.06748 

63.69 

—16  52  39.1 

—2.86177 

15 

46 

ILL. 

14  45     2.38 

2.08012 

64.68 

—19  13     1.9 

—232930 

15 

46 

ILu. 

15     9  28.77 

2.09412 

65.78 

—21  22     7.6 

—2.78852 

16 

47 

ILL. 

15  34  44.95 

2.10900 

66.96 

—23  18  12.2 

—2.73632 

16 

47 

ILu. 

16    0  54.58 

2.12415 

68.17 

—24  59  23.8 

—2.66792 

17 

48 

ILL. 

16  27  59.27 

2.13884 

6936 

—26  23  43.5 

—2.57530  ! 

17 

48 

ILu. 

16  65  57.92 

2.15238 

70.48 

—27  29     9.4 

—2.44185  1 

18 

49 

ILL. 

17  24  46.37 

2.16411 

7146 

—28  13  41.8 

—2.22350  | 

18 

49 

ILu. 

17  54  17.29 

2.17339 

72.23 

—28  35  29.7 

—1.69373 

19 

50 

ILL. 

18  24  2036 

2.17972 

72.75 

—28  33     1.9 

+1.87564 

19 

50 

ILu. 

18  54  43.17 

2.18284 

72.99 

—28     5  12.8 

+230856  1 

20 

51 

II.  L. 

19  25  12.20 

2.18270 

72.94 

—27  11  31.8 

+2.52270  i 

20 

51 

ILu. 

19  55  34.28 

2.17958 

72.65 

—25  52     5.8 

+2  66332  | 

21 

52 

ILL. 

20  25  38.10 

2.17400 

72.16 

—24     7  42.9 

+2.76500  ' 
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WASHINGTON  MERIDIAN 

x 

Logarithm 
Variation  of 

Sidereal 
Time 

of 
Semi- 
diameter 
pasting 

the 
Meridian. 

Logarithm 
Variation  of 

Mean 

8olar 

Bldmd 

Limb* 

and 

Transit. 

Apparent 

Right  Ascension 

in  Time. 

Moon's 
Right  Ascen- 
sion for 

Declination. 

Moon's 

Declination 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

<L 

h.    m.    s. 

B. 

O        I        fl 

Feb.  21 

52 

II.  U. 

20  55  14.88 

2.16664 

71.50 

—21  59  47.4 

+2.84217 

22 

53 

ILL. 

21  24  19.30 

2.15821 

70.73 

—19  30  17.2 

+2.90173 

22 

53 

n.u. 

21  52  49.52 

2.14959 

69.97 

—16  41  373 

+2.94778 

23 

54 

ILL. 

22  20  46.84 

2.14148 

69.29 

—13  36  84.2 

+2.98281 

24 

54 

Lu. 

22  45  57.85 

2.13462 

68.73 

—10  18     9.9 

+3.00869 

24 

55 

I.L 

23  18     4.50 

2.12959 

6833 

—  6  49  36.7 

+3.02638 

25 

55 

Lu. 

23  39  56.04 

2.12675 

68.10 

—  3  14  14.8 

+3.03671 

25 

56 

I.L 

0    6  41.25 

2.12642 

68.10 

+  0  24  82.2 

+3.04009 

26 

57 

Lu. 

0  33  29.75 

2.12872 

6832 

+  43  18.1 

+3.03663 

26 

57 

Ll 

1     0  31.35 

2.13363 

68.75 

■4-  7  38  36.1 

+3.02617 

27 

58 

Lu. 

1  27  55.51 

2.14088 

6938 

+11     7    0.6 

+3.00822 

27 

58 

Ll. 

1  55  51.06 

2.15008 

70.18 

+14  25    7.2 

+2.98191 

28 

59 

Lu. 

2  24  25.35 

2.16068 

71.10 

+17  29  35.5 

+2.94586 

28 

59 

Ll. 

2  53  43.74 

2.17196 

72.09 

+20  17  10.4 

+2.89785 

Mar.    1 

60 

Lu. 

3  23  48.52 

2.18318 

73.08 

+22  44  46.3 

+2.83455 

1 

60 

Ll 

3  54  8840 

2.19326 

73.99 

+24  49  34.0 

+2.75028 

2 

61 

Lu. 

4  26     7.78 

2.20121 

74.73 

+26  29    6.7 

+2.68458 

2 

61 

Ll. 

4  58     6  54 

2.20629 

75.17 

+27  41  30.5 

+2.46494 

3 

62 

Lu. 

5  80  20  75 

2.20785 

7530 

+28  25  32.5 

+2.17085 

3 

62 

Ll 

6     2  33.71 

2.20542 

75.08 

+28  40  48.2 

+0.67210 

4 

63 

Lu. 

6  34  27.77 

2.19904 

74.50 

+28  27  42.7 

—2.12937 

4 

63 

I.  L. 

7     5  46.71 

2.18907 

73.60 

+27  47  29.6 

—2.42488 

5 

64 

Lu. 

7  86  16  80 

2.17603 

72.42 

+26  42     2.2 

—2.58692 

5 

64 

Ll 

8     5  48.34 

2.16074 

71.07 

+25  13  42.7 

—2.69399 

6 

65 

Lu. 

8  34  15.73 

2.14398 

69.65 

+23  25  10.7 

—2.76997 

6 

65 

Ll 

9     I  87.51 

2.12672 

68.18 

+21  19  12.0 

—2.82530 

7 

66 

Lu. 

9  27  55.40 

2.10965 

66.77 

+18  58  32.9 

—2.86646 

7 

66 

Ll 

9  53  13.74 

2.09346 

65.46 

+16  25  51.1 

—2.89730 

8 

67 

Lu. 

10  17  38.54 

2.07871 

6430 

+13  43  33.8 

—2.91991 

8 

67 

Ll 

10  40  16.99 

2.06580 

6331 

+10  53  57.9 

—2.93591 

9 

68 

Lu. 

11     4  16.96 

2.05507 

62.50 

+  7  59     8.4 

—2.94640 

10 

68 

II.  L 

11  28  50.32 

2.04669 

61.88 

+  50  59.9 

—2.95231 

10 

69 

II.  u. 

11  50  56.88 

2.04088 

61.46 

+  2     1  18.2 

—2.95410 

11 

70 

ILL 

12  12  49.79 

2.03771 

61.23 

—  0  58  19.4 

—2.95202 

11 

70 

II.  u. 

12  34  37.16 

2.03711 

61.20 

—  3  56  20.7 

—2.94630 

12 

71 

ILL 

12  56  26.78 

2.03914 

6136 

—  6  51  17.4 

—2.93682 

12 

71 

II.  u. 

13  18  26.33 

2.04364 

61.72 

—  9  41  44.2 

—2.92350 

13 

72 

ILL 

13  40  43.23 

2.05046 

62.25 

—12  26  16.4 

—2.90601 

13 

72 

II.  u. 

14    3  24.61 

2.05937 

62.94 

—15     3  27.7 

—2.88366 

14 

73 

ILL 

14  26  37.15 

2.07007 

63.77 

—17  31  493 

—2.85558 

14 

73 

II.  u. 

14  50  26.90 

2.08221 

64.74 

—19  49  493 

—2.82053 

15 

74 

ILL. 

15  14  59.08 

2.09538 

65.80 

—21  55  50.2 

—2.77627 

15 

74 

II.  u. 

15  40  17.57 

2.10904 

66.92 

—23  48  10.6 

—2.71983 

16 

75 

ILL 

16     6  24.82 

2.12264 

68.06 

—25  25    4.1 

—2.64621 

16 

75 

II.  u. 

16  33  20.99 

2.13564 

69.11 

—26  44  42.1 

—2.54654 

17 

76 

ILL 

17     1     4.07 

2.14743 

70.11 

—27  45  173 

—2.40226 

17 

76 

II.  u. 

17  29  29.43 

2.15740 

70.95 

—28  25     8.1 

—2.16017 

18 

77 

ILL 

17  58  29.84 

2.16507 

71.62 

—28  42  44.0 

—147857 

18 

77 

II.  u. 

18  27  55.85 

2.17008 

72.05 

—28  36  51.7 

+1.95279 

19 

78 

ILL 

18  57  36.73 

2.17231 

72.23 

—28     6  41.4 

+232715 
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WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 
Semi- 
diameter 
passing 

the 
Meridian. 

Logarithm 
Variation  of 

Mean 

Sidereal 
Dale. 

Limb 

Apparent 

Moon's 

Moon's 

Solar 

and 

Right  Ascension 

Right  Ascen- 

Declination. 

Declination 

Date. 

Transit. 

in  Time. 

sion  for    - 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d. 

h.    m.    8. 

s. 

O       l       n 

Mar.  19 

78 

II.  U. 

19  27  21.20 

2.17187 

72.19 

—27  11  50.9 

+2.52621 

20 

79 

II.  L. 

19  56  58.74 

2.16906 

71.92 

—25  52  27.9 

+2.66030 

20 

79 

II.  U. 

20  26  20.59 

2.16426 

71.50 

—24     9     9.9 

+2.75929 

21 

80 

II.  L. 

20  55  20.30 

2.15821 

70.95 

—22     3     4.6 

+2.83563 

21 

80 

II.  u. 

21  23  54.39 

2.15149 

70.36 

—19  35  45.4 

+2.89570 

22 

81 

ILL. 

21  52     2.21 

2.14492 

69.76 

—16  49     9.4 

+2.94320 

22 

81 

II.  U. 

22  19  45.91 

2.13912 

69.24 

—13  45  85.2 

+2.98046 

23 

82 

ILL. 

22  47     9.93 

2.13469 

68.85 

—10  27  38.7 

+3.00894 

23 

82 

II.  U. 

23  14  20.69 

2.13213 

68.62 

—  6  58  15.0 

+3.02959 

24 

83 

ILL. 

23  41  26.09 

2.13184 

68.57 

—  3  20  33.2 

+3.04285 

24 

84 

II.  U. 

0     8  35.07 

2.13405 

68.73 

4-  0  22     1.3 

+3.04887 

25 

84 

Ll 

0  33  38.95 

2.13878 

69.12 

+  45  50.9 

+3.04759 

26 

85 

Lu. 

1     1  2267 

2.14594 

69.72 

-f-  7  47     7.1 

+3.03874 

26 

85 

Ll. 

1  29  38.14 

2.15531 

70.51 

4-11  21  52.4 

+3.02152 

27 

86 

Lu. 

1  58  33.70 

2.16628 

71.47 

+14  46     4.8 

+2.99471 

27 

86 

Ll 

2  28  15.74 

2.17823 

72.53 

+17  55  42.9 

+2.95670 

28 

87 

Lu. 

2  58  47.93 

2.19028 

73.61 

+20  46  50.8 

+2.90493 

28 

87 

Ll 

3  30  10.22 

2.20137 

74.64 

+23  15  50.7 

+2.83512 

29 

88 

Lu. 

4     2  17.73 

2.21056 

75.52 

+25  19  29.4 

+2.74044 

29 

88 

Ll 

4  35     0.72 

2.21683 

76.13 

+26  55  11.9 

+2.60778 

30 

89 

Lu. 

5     8     4.60 

2.21937 

76.39 

+28     1  13.5 

+2.40483 

30 

89 

Ll. 

5  41  11.36 

2.21772 

76.25 

+28  36  46.6 

+2.00689 

31 

90 

Lu. 

6  14     135 

2.21171 

75.76 

+28  42     6.2 

—1.67394 

31 

90 

Ll 

6  46  15.88 

2.20167 

74.83 

+28  18  22.8 

—2.27439 

April  1 

91 

Lu. 

7  17  89.00 

2.18817 

73.65 

+27  27  35.5 

—2.50202 

1 

91 

I.  L 

7  47  59.14 

2.17199 

72.22 

+26  12  16.6 

—2.63689 

2 

92 

Lu. 

8  17     9.57 

2.15421 

70.70 

+24  35  17.7 

—2.72770 

2 

92 

Ll. 

8  45     8.09 

2.13564 

69.12 

+22  39  35.8 

—2.79260 

3 

93 

Lu. 

9  11  56.36 

2.11714 

67.58 

+20  28    3.7 

—2.84048 

3 

93 

Ll 

9  37  38.90 

2.09951 

66.14 

+18     3  24.2 

—2.87616 

4 

94 

Lu. 

10     2  22.23 

2.08340 

64.84 

+15  28     6.9 

—2.90260 

4 

94 

Ll 

10  26  14.02 

2.069-15 

63.71 

+12  44  27.4 

—2.92200 

5 

95 

Lu. 

10  49  22.70 

2.05706 

62.77 

+  9  54  28.5 

—2.93581 

5 

95 

Ll 

11  11  56.84 

2.04743 

62.03 

+  7     0     1.0 

—2.94488 

6 

96 

Lu. 

11  34     5.02 

2.04044 

61.50 

+  42  47.0 

—2.94968 

6 

96 

Ll 

11  55  55.76 

2.03619 

61.16 

+  1     4  22.0 

—2.95061 

7 

97 

Lu. 

12  17  37.27 

2.03463 

61.02 

—  1  53  44.0 

—2.94802 

7 

98 

Ll 

12  39  17.58 

2.03567 

61.07 

—  4  50     3.6 

—2.94191 

8 

98 

Lu. 

13     I     4.39 

2.03918 

61.32 

—  7  43  10.7 

—2.93202 

9 

99 

ILL 

13  25     8.63 

2.04501 

61.74 

—10  31  38.3 

—2.91808 

9 

99 

II.  u. 

13  47  31.59 

2.05300 

62.33 

—13  13  58.0 

—2.89971 

10 

100 

ILL 

14  10  22.46 

2.06285 

63.06 

—15  48  38.6 

—2.87599 

10 

100 

II.  u. 

14  33  47.19 

2.07412 

63.94 

—18  14     5.0 

—2.84590 

11 

101 

ILL 

14  57  50.87 

2.08650 

64.90 

—20  28  38.1 

—2.80801 

11 

101 

II.  u. 

15  22  37.44 

2.09951 

65.94 

—22  30  35.1 

—2.76020 

12 

102 

ILL 

15  48     9.42 

2.11254 

67.04 

—24  18,  10.6 

—2.69819 

12 

102 

II.  u. 

16  14  27.33 

2.12509 

68.07 

—25  49  38.1 

—2.61690 

13 

103 

II.  L 

16  41  29.66 

2.13653 

69.05 

—27     3  13.7 

—2.50583 

13 

103 

II.  u. 

17     9  12.49 

2.14638 

69.90 

—27  57  19.5 

—2.34084 

14 

104 

ILL. 

17  37  29.52 

2.15415 

70.59 

—28  30  28.8 

—2.04571 

MOON   CULMINATIONS,    1857.     305 


WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 
Semi- 

il  1  mm  Afanp 

Logarithm 
Variation  of 

Mean 

Solar 

Sidereal 
Date. 

Limb 
and 

Apparent 
Bight  Ascension 

Moon's 
Right  Ascen- 

Declination. 

Moon's 
Declination 

Date. 

Transit. 

in  Time. 

*   sion  for 

UIAIUUWM 

passing 

the 
Meridian. 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d. 

h.    m.    8. 

s. 

O        |         II 

April  14 

104 

II.  U. 

18     6  12.37 

2.15951 

71.08 

—28  41  31.2 

+0.30103 

15 

105 

ILL. 

18  35  11.19 

2.16221 

71.34 

—28  29  36.7 

+2.07262 

15 

105 

II.  U. 

19     4  15.59 

2.16230 

71.37 

—27  54  18.1 

+2.37162 

16 

106 

ILL. 

19  33  15.48 

2.16005 

71.18 

—26  55  35.6 

+2.54593 

16 

106 

II.  U. 

20    2     2.26 

2.15582 

70.82 

—25  33  58.6 

+2.66727 

17 

107 

h.l. 

20  30  29.29 

2.15017 

70.36 

—23  49  59.6 

+2.75831 

17 

107 

II.  U. 

20  58  32.57 

2.14376 

69.82 

—21  45     1.6 

+2.82987 

18 

108 

ILL. 

21  26  10.79 

2.18726 

69.26 

—19  20  24.7 

+2.88621 

18 

108 

II.  U. 

21  53  25.32 

2.13136 

68.75 

—16  37  49.9 

+2.93192 

19 

109 

ILL. 

22  20  19.85 

2.12668 

68.33 

—13  39  10.6 

+2.96853 

19 

109 

II.  U. 

22  47     0.17 

2.12375 

68.06 

—10  26  35.6 

+2.99734 

20 

110 

ILL. 

23  13  33.70 

2.12300 

67.97 

—  7     2  27.0 

+3.01924 

20 

110 

II.  U. 

23  40     9.09 

2.12480 

68.08 

—  3  29  23.2 

+3.03455 

21 

111 

ILL. 

0     6  56.13 

2.12934 

68.42 

+  09  38.2 

+3.04328 

21 

112 

II.  U. 

0  34     5.05 

2.13659 

68.97 

+  3  51  21.0 

+3.04509 

22 

112 

II.  L. 

1     1  46.43 

2.14641 

69.75 

+  7  32     7.5 

+3.03941 

22 

113 

II.  u. 

1  30  10.42 

2.15845 

70.75 

+11     8    0.7 

+8.02535 

23 

113 

ILL. 

1  59  26  08 

2.17225 

71.91 

+14  34  46.3 

+3.00152 

24, 

114 

Lu. 

2  27  14.06 

2.18684 

78.19 

+17  47  56.0 

+2.96581 

24 

114 

I.L. 

2  58  28.22 

2.20137 

74.51 

+20  42  59.4 

+2.91519 

25 

115 

Lu. 

3  30  44.10 

2.21466 

75.72 

+23  15  34.9 

+2.84510 

25 

115 

I.L. 

4    3  55.29 

2.22544 

76.73 

+25  21  45.2 

+2.74741 

26 

116 

Lu. 

4  37  48  96 

2.23256 

77.41 

+26  58  18.4 

+2.60713 

26 

116 

I.L. 

5  12     6.44 

2.23512 

77.70 

+28     3     3.7 

+2.38417 

27 

117 

Lu. 

5  46  24.90 

2.23259 

77.54 

+28  35     6.5 

+1.89542 

27 

117 

I.L. 

6  20  20.23 

2.22495 

76\86 

+28  34  51.4 

—1.90863 

28 

118 

Lu. 

6  53  30.09 

2.21264 

75.76 

+28    3  56.1 

—2.85679 

28 

118 

I.L. 

7  25  36.39 

2  J  9662 

74.33 

+27     4  55.0 

—2.55642 

29 

119 

Lu. 

7  56  27.14 

2.17782 

72.71 

+25  40  59.4 

—2.67779 

29 

119 

I.L. 

8  25  56.38 

2.15749 

70.99 

+23  55  36.2 

—2.75959 

30 

120 

Lu. 

8  54     3.73 

2.13672 

69.25 

+21  52  10.5 

—2.81787 

30 

120 

u 

9  20  52.80 

2.11664 

67.59 

+19  33  55.3 

—2.85944 

May     1 

121 

Lu. 

9  46  30.10 

2.09823 

66.24 

+17     3  46.4 

—2.88994 

1 

121 

I.L. 

10  11     4.41 

2.08091 

64.89 

+14  24  17.6 

—2.91215 

2 

122 

Lu. 

10  34  44.95 

2.06599 

63.73 

+11  37  44.6 

—2.92793 

2 

122 

Ll. 

10  57  41.44 

2.05362 

62.78 

+  8  46     4.8 

—2.93857 

3 

123 

Lu. 

11  20    8.63 

2.04407 

62.05 

+  5  51     2.5 

—2.94493 

3 

123 

Ll. 

11  42    0.98 

2.03747 

61.54 

+  2  54  11.1 

—2.94765 

4 

124 

Lu. 

12    3  42.76 

2.03375 

61.24 

—  0    3     8.8 

—2.94690 

4 

125 

Ll. 

12  25  17.79 

2.03290 

61.15 

—  2  59  20.8 

—2.94286 

5 

125 

Lu. 

12  46  54.56 

2.03487 

61.26 

—  5  53  20.0 

—2.93550 

5 

126 

Ll. 

13     8  41.15 

2.03945 

61.58 

—  8  43  41.0 

—2.92448 

6 

126 

Lu. 

13  30  45.28 

2.04646 

62.07 

—11  29     1.0 

—2.90946 

6 

127 

Ll. 

13  53  14.18 

2.05549 

62.72 

—14     7  52.9 

—2.88962 

7 

127 

Lu. 

14  16  14.42 

2.06633 

68.52 

—16  38  44.6 

—2.86426 

7 

128 

L  L. 

14  39  51.87 

2.07849 

64.43 

—18  59  58.3 

—2.83203 

8 

128 

II.  u. 

15     6  22.04 

2.09212 

65.43 

—21     9  50.1 

—2.79092 

9 

129 

ILL. 

15  31  28.61 

2.10544 

66.48 

—23     6  82.1 

—2.73837 

9 

129 

II.  u. 

15  57  21.83 

2.11850 

67.53 

—24  48  13.3 

—2.67001 

10 

130 

ILL. 

16  24    0.85 

2.13062 

68.53 

—26  13    4.1 

—2.57886 
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WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 

8eml- 

diameter 

passing 

the 
Meridian. 

Logarithm 

Variation  of 

Mean 
Solar 

Sidereal 
Date. 

Limb 
and 

Apparent 
Right  Ascension 

Moon's 
Right  Ascen- 

Declination. 

Moon's 
Declination 

Date. 

Transit. 

In  Time. 

aion  for 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d. 

h.    m.    a. 

8. 

O        I        »f 

May  10 

130 

n.u. 

16  51  22.33 

2.14120 

69.43 

—27  19  19.5 

—2.45040 

11 

131 

ILL. 

17  19  20.36 

2.14968 

70.17 

—28     5  25.6 

—2.25003 

11 

131 

ILu. 

17  47  46.68 

2.15564 

70.70 

—28  30    4.6 

—1.83171 

12 

132 

ILL. 

18  16  31.21 

2.15887 

71.01 

—28  32  20.3 

+1.65972 

12 

132 

ILu. 

18  45  22.91 

2.15927 

71.09 

—28  11  42.2 

+2.2U599 

13 

133 

ILL. 

19  14  10.80 

2.15697 

70.94 

—27  28    6.9 

+2.43907 

13 

133 

ILu. 

19  42  44.99 

2.15244 

70.59 

—26  21  58.1 

+2.58651 

14 

134 

ILL. 

20  10  57.62 

2.14610 

70.09 

—24  54    3.2 

+2.69216 

14 

134 

II.  u. 

20  38  43.41 

2.13865 

69.50 

—23     5  29.7 

+2.77244 

15 

135 

ILL. 

21     5  59.83 

2.13078 

68.87 

—20  57  40.3 

+2.83552 

15 

135 

II.  u. 

21  82  47.22 

2.12320 

68.26 

—18  82    9.2 

+2.88591 

16 

136 

ILL. 

21  59     8.44 

2.11664 

67.72 

—15  50  38.6 

+2.92662 

16 

136 

ILu. 

22  25     8.51 

2.11163 

67.31 

—12  54  57.6 

+2.95937 

17 

137 

ILL. 

22  50  54.37 

2.10873 

67.07 

—  9  47     1.8 

+2.98543 

17 

137 

ILu. 

23  16  34.36 

2.10840 

67.02 

—  6  28  55.0 

+3.00538 

18 

138 

ILL. 

23  42  18.04 

2.11089 

67.19 

—  3     2  51.1 

+8.01963 

18 

139 

ILtr. 

0     8  15.87 

2.11631 

67.60 

+  0  28  42.3 

+3.02820 

19 

139 

ILL. 

0  34  38  98 

2.12480 

67.25 

4-  4    3     0.1 

+3.03069 

19 

140 

ILu. 

1     1  88.71 

2.13615 

69.14 

+  7  36  56.3 

+3.02658 

20 

140 

ILL. 

1  29  26.32 

2.15002 

70.25 

+11     7     1.8 

+3.01475 

20 

141 

ILu. 

1  58  12.26 

2.16587 

71.56 

+14  29  23.3 

+2.99365 

21 

141 

ILL. 

2  28     5.10 

2.18290 

73.01 

+17  89  45.0 

+2.96108 

21 

142 

ILu. 

2  59  1032 

2.20006 

74.51 

+20  33  35.0 

+2.91386 

22 

142 

ILL. 

8  31  28.63 

2.21609 

75.95 

+23     6  16.0 

+2.84692 

22 

143 

Lu. 

4    2  20.24 

2.22917 

77.20 

+25  13  23.2 

+2.75196 

23 

143 

Ll. 

4  36  89.33 

2.23905 

78.13 

+26  51     6.5 

+2.61258 

24 

144 

Lu. 

5  11  84.27 

2.24400 

78.61 

+27  56  34.3 

+2.38657 

24 

144 

Ll. 

5  46  39.75 

2.24334 

78.55 

+28  28  16.3 

+1.86615 

25 

145 

Lu. 

6  21  27.90 

2.23686 

77.95 

+28  26  12.4 

—1.96754 

25 

145 

Ll 

6  55  32.32 

2.22505 

76.88 

+27  51  53.1 

—2.89477 

26 

146 

Lu. 

7  28  31.27 

2.20876 

75  43 

+26  48    0.0 

—2.58849 

26 

146 

Ll. 

8     0  10.08 

2.18929 

73.72 

+25  18    3.8 

—2.70621 

27 

147 

Lu. 

8  30  21.09 

2.16788 

71.88 

+23  25  57.4 

—2.78491 

27 

147 

Ll. 

8  59     3.22 

2.14579 

70.03 

+21   15  33.6 

—2.83980 

28 

148 

Lu. 

9  26  20.43 

2.12408 

68.26 

+18  50  31.2 

—2.87864 

28 

148 

Ll. 

9  52  20.00 

2.10374 

66.64 

+16  14     5.7 

—2.90614 

29 

149 

Lu. 

10  17  11.28 

2.08533 

65.22 

+13  29     7.9 

—2.92531 

29 

149 

Ll. 

10  41     4.65 

2.06941 

64.02 

+10  38    3.0 

—2.93807 

30 

150 

Lu. 

11     4  10.86 

2.05633 

63.03 

+  7  42  55.1 

—2.94584 

30 

150 

Ll. 

11  26  40.49 

2.04622 

62.27 

+  4  45  30.4 

—2.94948 

31 

151 

Lu. 

11  48  43.84 

2.03926 

61.75 

+  1  47  21.0 

—2.94951 

31 

152 

I.  L. 

12  10  30.88 

2.03547 

61.46 

—  1  10    9.9 

—2.94635 

June    1 

152 

Lu. 

12  32  11.10 

2.03471 

61.39 

—  4    5  45.9 

—2.94007 

1 

153 

Ll. 

12  53  53.58 

2.03695 

61.52 

—  6  58  12.8 

—2.93058 

2 

153 

Lu. 

13  15  47.00 

2.04195 

61.85 

—  9  46  15.8 

—2.91755 

2 

154 

Ll. 

13  87  59.50 

2.04945 

62.37 

—12  28  37.5 

—2.90053 

3 

154 

Lu. 

14    0  38.80 

2.05915 

63.07 

—15    3  55.4 

—2.87875 

3 

155 

Ll. 

14  23  51.80 

2.07067 

63.91 

—17  30  89.9 

—2.85107 

4 

155 

Lu. 

14  47  44.58 

2.08350 

64.86 

—19  47  14.5 

—2.81601 

4 

156 

Ll. 

15  12  21.92 

2.09715 

65.89 

—21  51  55.3 

—2.77126 
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WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 
Semi- 
diameter 
passing 

the 
Meridian. 

Logarithm 
Variation  of 

Mean 
Solar 
Sate. 

Sidereal 
Date. 

Limb 

and 

Transit. 

Apparent 

Bight  Ascension 

in  Time. 

Moon's 
Right  Ascen- 
sion for 

Declination. 

Moon's 

Declination 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

cL 

h.    m.    s. 

8. 

O        f         II 

June    5 

156 

Lu. 

15  37  46.90 

2.11096 

66.96 

—23  42  52.2 

—2.71870 

5 

157 

I.L. 

16     4    0.57 

2.12431 

68.02 

—25  18  11.3 

—2.63784 

6 

157 

Lu. 

16  31     1.41 

2.13653 

69.00 

—26  35  59.4 

—2.53425 

6 

158 

I.L. 

16  58  45.09 

2.14687 

69.84 

—27  34  29.5 

—2.38296 

7 

158 

n.u. 

17  29  25.38 

2.15515 

70.51 

—28  12     7.3 

—2.12631 

8 

159 

ILL. 

17  58  11.63 

2.16014 

70.95 

—28  27  88.8 

—1.31910 

8 

159 

II.  u. 

18  27  11.68 

2.16209 

71.13 

—28  20  15.2 

+1.97798 

9 

160 

ILL. 

18  56  13.34 

2.16098 

71.06 

—27  49  38.4 

+2.32417 

9 

160 

II.  u. 

19  25     4.72 

2.15703 

70.76 

—26  56     1.2 

+2.51145 

10 

161 

ILL. 

19  53  35.59 

2.15070 

70.27 

—25  40     6.5 

+2.63707 

10 

161 

Hu. 

20  21  38.22 

2.14267 

69.64 

—24    3     2.7 

+2.72907 

11 

162 

II.  L. 

20  49     7.70 

2.13360 

68.92 

—22     6  17.7 

+2.79946 

11 

162 

ILu. 

21  16     2.38 

2.12428 

68.19 

—19  51  33.8 

+2.85464 

12 

163 

II.  L. 

21  42  23.39 

2.11541 

67.50 

—17  20  41.4 

+2.89847 

12 

163 

ILu. 

22     8  14.39 

2.10772 

66.91 

—14  35  36.3 

+2.93333 

IS 

164 

ILL. 

22  33  41.16 

2.10182 

66.46 

—11  38  16.6 

+2.96095 

IS 

164 

ILu. 

22  58  51.18 

2.09819 

66.18 

—  8  30  42.4 

+2.98231 

14 

165 

ILL. 

23  23  53  23 

2.09729 

66.11 

—  5  14  56.6 

+2.99817 

14 

165 

ILu. 

23  48  57.15 

2.09934 

66.27 

—  1  53     7.2 

+3.00883 

15 

166 

ILL. 

0  14  13.67 

2.10452 

66.67 

+  I  32  29.9 

+3.01437 

15 

167 

ILu. 

0  39  54.00 

2.11287 

67.32 

4-  4  59  28.1 

+3.01445 

16 

167 

ILL. 

1     6     9.74 

2.12421 

68.21 

+  8  25     4.8 

+3.00849 

16 

168 

ILu. 

1  33  1243 

2.13827 

69.33 

+11  46  19.1 

+2.99553 

17 

168 

ILL. 

2     1  12.98 

2.15455 

70.65 

+14  59  47.9 

+2.97399 

17 

169 

ILu. 

2  30  20.80 

2.17225 

72.13 

+18     1  46.7 

+2.94170 

18 

169 

II.  L. 

3     0  42.62 

2.19033 

73.69 

+20  48  10.9 

+2.89541 

18 

170 

ILu. 

3  32  20.96 

2.20774 

75.22 

+23  14  44.1 

+2.82986 

19 

170 

ILL. 

4     5  12.52 

2.22300 

76.59 

+25  17  10.9 

+2.73653 

19 

171 

ILu. 

4  39     6.89 

2.23477 

77.66 

+26  51  37.7 

+2.59832 

20 

171 

ILL. 

5  13  46.14 

2.24180 

78.31 

+27  54  56.6 

+2.37074 

20 

172 

ILu. 

5  48  46.02 

2.24324 

78.45 

+28  25     8.7 

+1.82412 

21 

172 

I.L. 

6  21     2.65 

2.23910 

78.05 

+28  21  43.8 

—2.00067 

22 

178 

Lu. 

6  55  22.41 

2.22925 

77.13 

+27  45  39.0 

—2.41244 

22 

173 

lL. 

7  28  44.53 

2.21463 

75.79 

+26  39  17.7 

—2.60449 

23 

174 

Lu. 

8    0  51.53 

2.19623 

74.16 

+25     5  59.2 

—2.72225 

23 

174 

I.L. 

8  31  33.41 

2.17554 

72.37 

+23     9  87.1 

—2.80120 

24 

175 

Lu. 

9    0  47.01 

2.15378 

70.55 

+20  54  14.4 

—2.85601 

24 

175 

I.L. 

9  28  34.83 

2.13213 

68.79 

+18  23  44.9 

—2.89444 

25 

176 

Lu. 

9  55    3.28 

2.11160 

67.16 

+15  41  41.6 

—2.92102 

25 

176 

I.L. 

10  20  21.25 

2.09286 

65.71 

+12  51  12.3 

—2.98898 

26 

177 

Lu. 

10  44  38.95 

2.07658 

64.47 

+  9  54  58.5 

—2.95020 

26 

177 

Ll. 

11     8     7.19 

2.06296 

63.46 

+  6  55  16.8 

—2.95604 

27 

178 

Lu. 

11  30  56.71 

2.05239 

62.70 

+  3  54     3.8 

—2.95761 

27 

178 

I.  L. 

11  53  18.12 

2.04493 

62.18 

+  0  52  58.3 

—2.95550 

28 

179 

Lu. 

12  15  21.66 

2.04068 

61.88 

—  2     6  32.0 

—2.95007 

28 

180 

I.  L. 

12  37  17.12 

2.03957 

61.80 

—  5     3     9.1 

—2.94141 

29 

180 

Lu. 

12  59  13.87 

2.04155 

61.94 

—  7  55  38.7 

—2.92952 

29 

181 

Ll. 

13  21  20.81 

2.04634 

62.28 

—10  42  48.2 

—2.91401 

30 

181 

Lu. 

13  43  46.73 

2.05369 

62.82 

—13  23  28.3 

—2.89449 

30 

182 

Ll. 

14     6  39.31 

2.06333 

63.52 

—15  56     5.0 

—2.87004 
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WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 
Semi- 
diameter 
passing 

the 
Meridian. 

Logarithm 
Variation  of 

Mean 
Solar 
Date. 

Sidereal 
Date. 

Lfanb 

and 

Transit. 

Apparent 

Right  Ascension 

in  Time. 

Moon's 
Right  Ascen- 
sion for 

Decimation. 

Moon's 

Declination 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d. 

h.    m.    s. 

8. 

O        |         II 

July    1 

182 

I.U. 

14  30     5.93 

2.07489 

64.37 

—18  19  28.5 

—2.83959 

1 

183 

Il 

14  54  12.88 

2.08778 

65.34 

—20  32     1.4 

—2.80150 

2 

183 

I.u. 

15  19     5.19 

2.10155 

66.38 

—22  32     2.7 

—2.75275 

2 

184 

I.L. 

15  44  46.09 

2.11549 

67.45 

—24  17  44.9 

—2.69000 

3 

184 

I.U. 

16  11   16.85 

2.12893 

68.53 

—25  47  15.1 

—2.60585 

3 

185 

Ll. 

16  38  35.34 

2.14129 

69.51 

—26  58  41.8 

—2.48945 

4 

185 

I.U. 

17     6  37.47 

2.15170 

70.83 

—27  50  15.8 

—2.31278 

4 

186 

It 

17  35  15.49 

2.15958 

70.95 

—28  20  24.4 

—1.97845 

5 

186 

Lu. 

18     4  19.21 

2.16453 

71.85 

—28  27  51.6 

+1.32186 

5 

187 

«       I.  L. 

18  33  36.36 

2.16623 

71.48 

—28  11  51.9 

+2.14571 

6 

187 

Lu. 

19     2  54.11 

2.16491 

71.34 

—27  32     9.6 

+2.41073 

7 

188 

ILL. 

19  34  21.91 

2.16019 

70.97 

—26  29     4.2 

+2.57099 

7 

188 

II.  u. 

20    3     4.13 

2.15336 

70,41 

—25    3  29.1 

+2.68334 

8 

189 

ILL. 

20  31  15.51 

2.14458 

69.71 

—23  16  41.2 

+2.76633 

8 

189 

ILu. 

20  58  51.19 

2.13488 

68.92 

—21  10  27.6 

+2.83059 

9 

190 

n.  l. 

21  25  49.37 

2.12476 

68.12 

—18  46  42.8 

+2.88035 

9 

190 

II.  u. 

21  52  12.05 

2.11518 

67.40 

—16     7  36.1 

+2.91935 

10 

191 

ILL. 

22  18     2.31 

2.10704 

66.77 

—13  15  19.3 

+2.94972 

10 

191 

ILu. 

22  43  26.56 

2.10071 

66.28 

—10  12     7.1 

+2.97292 

11 

192 

ILL. 

23     8  32.15 

2.09664 

65.98 

—  7     0  15.3 

+2.98994 

11 

192 

II.  u. 

23  88  28.01 

2.09520 

65.88 

—  3  41  58.1 

+3.00151 

12 

193 

ILL. 

23  58  23.83 

2.09671 

66.01 

—  0  19  35.1 

+3.00786 

12 

194 

ILu. 

0  23  3006 

2.10119 

66.38 

4-3    4  34.7 

+3.00904 

13 

194 

ILL. 

0  48  57.65 

2.10888 

67.00 

+  6  28     2.7 

+3.00479 

13 

195 

ILu. 

1  14  57.62 

2.11946 

67.85 

+  9  48  12.0 

+2.99465 

14 

195 

ILL. 

1  41  41.22 

2.13249 

68.92 

+13     2  13.2 

+2.97672 

14 

196 

ILu. 

2     9  17.95 

2.14787 

70.17 

+16    6  59.5 

+2.95204 

15 

196 

ILL. 

2  87  57.22 

2.16459 

71.56 

+18  59  12.6 

+2.91630 

15 

197 

ILu. 

3     7  45.34 

2.18167 

73.04 

+21  35  16.8 

+2.86568 

16 

197 

ILL. 

3  38  44.51 

2.19829 

74.47 

+23  51  29.5 

+2.79602 

16 

198 

ILu. 

4  10  52.24 

2.21292 

75.76 

+25  44     7.3 

+2.69767 

17 

198 

ILL. 

4  43  59.46 

2.22448 

76.78 

+27     9  47.2 

+2.55153 

17 

199 

ILu. 

5  17  50.64 

2.23182 

77.44 

+28     5  40.7 

+2.30370 

18 

199 

ILL. 

5  52     4.41 

2.23400 

77.64 

+28  29  57.4 

+1.60874 

18 

200 

II.  u. 

6  26  15.89 

2.23084 

77.31 

+28  22    0.8 

—2.07669 

19 

200 

ILL. 

6  59  59.96 

2.22249 

76.53 

+27  42  33.6 

—243554 

19 

201 

ILu. 

7  82  54.31 

2.20944 

75.33 

+26  33  81.4 

—2.61700 

20 

201 

ILL. 

8     4  42.29 

2.19307 

73.86 

+24  57  49.9 

—2.73223 

21 

202 

Lu. 

8  32  48.88 

2.17454 

72.20 

+22  59    0.9 

—2.81018 

21 

202 

Ll. 

9     2     2.38 

2.15460 

70.51 

+20  40  53.0 

—2.86488 

22 

203 

Lu. 

9  29  55.99 

2.13431 

68.83 

+18     7  18.0 

—2.90368 

22 

203 

Ll. 

9  56  34.77 

2.11498 

67.31 

+15  21  36.2 

—2.93049 

23 

204 

Lu. 

10  22     6.26 

2.09717 

65.95 

+12  27  14.4 

—2.94875 

23 

204 

Ll. 

10  46  39.63 

2.08146 

64.75 

+  9  26  59.5 

—2.95994 

24 

205 

Lu. 

11  10  25.08 

2.06838 

63.78 

+  6  23  18.9 

—2.96535 

24 

205 

Ll. 

11  33  32.50 

2.05816 

63.03 

+  3  18  20.2 

—2.96611 

25 

206 

Lu. 

11  56  12.09 

2.05085 

62.53 

+  0  13  54.3 

-2.96285 

25 

207 

Ll. 

12  18  33.66 

2.04660 

62.26 

—  2  48  22.5 

—2.95596 

26 

207 

Lu. 

12  40  46.76 

2.04536 

62.19 

—  5  47     3.8 

—2.94560 

26 

208 

Ll. 

13     3     0.60 

2.04706 

62.34 

—  8  40  50.7 

—2.93141 

MOON   CULMINATIONS,    1857.     309 


WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 

Semi' 

diameter 

passing 

the 
Meridian. 

Logarithm 
Variation  of 

Mean 
Solar 

8idereai 

Limb 
and 

Apparent 
Right  Attention 

Moon'i 
Bight  Ascen- 

Declination. 

Moon's 
Declination 

Date. 

Transit. 

in  Time, 

sion  for 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d. 

h.    m.    s. 

•. 

O        I        II 

JalT  27 

208 

Lu. 

13  25  23.87 

2.05143 

62.70 

—11  28  25.9 

—2.91404 

27 

209 

I.  L. 

13  48     5.01 

2.05839 

63.23 

—14     8  33.0 

—2.89221 

28 

209 

Lu. 

14  11  11.75 

2.06752 

63.92 

—16  39  57.6 

—2.86498 

28 

210 

I.L. 

14  34  51.27 

2.07862 

64.76 

—19     1  12.1 

—2.83144 

29 

210 

Lu. 

14  59     9.80 

2.09100 

65.72 

—21  10  50.1 

—2.79012 

29 

211 

lL 

15  24  12.24 

2.10428 

66.76 

—23     7  16.7 

—2.73756 

80 

211 

Lu. 

15  50     1.96 

2.11780 

67.80 

—24  48  48.0 

—2.66989 

30 

212 

Ll 

16  16  39.89 

2.13082 

68.82 

—26  13  40.1 

—2.57966 

81 

212 

Lu. 

16  44     4.85 

2.14279 

69.78 

—27  20    4.4 

—2.45257 

31 

213 

Ll. 

17  12  12.24 

2.15295 

70.61 

—28    6  18.5 

—2.25197 

Aug.    1 

213 

Lu. 

17  40  55.04 

2.16070 

71.23 

—28  30  52.0 

—1.82847 

1 

214 

Ll. 

18  10    3.50 

2.16570 

71.62 

—28  32  30.8 

4-1.70491 

2 

214 

Lu. 

18  39  25.98 

2.16765 

71.74 

—28  10  29.3 

4-2.22957 

2 

215 

Ll. 

19     8  50.14 

2.16655 

71.58 

—27  24  28.7 

4-2.46195 

3 

215 

Lu. 

19  38    3.94 

2.16265 

71.21 

—26  14  48.2 

4-2.60867 

3 

216 

Ll. 

20    6  57.19 

2.15635 

70.67 

—24  42  13.9 

4-2.71445 

4 

216 

Lu. 

20  35  21.95 

2.14838 

70.00 

—22  48     6.7 

4-2.79335 

5 

217 

Ll. 

21     3  1337 

2.13940 

69.23 

—20  34  10.5 

4-2.85449 

5 

217 

•      II.  u. 

21  32  46.55 

2.12964 

68.48 

—18     2  264 

4-2.90286 

6 

218 

ILL. 

21  59  27.31 

2.12081 

67.77 

—15  15  11.8 

4-2.94005 

6 

218 

II.  u. 

22  25  37.78 

2.11317 

67.17 

—12  14  50.1 

+2.96863 

7 

219 

ILL. 

22  51  23.73 

2.10712 

66.71 

—  9    3  58.7 

+2.98990 

7 

219 

II.  u. 

23  16  5233 

2.10346 

66.42 

—  5  44  54.8 

+3.00471 

8 

220 

ILL. 

23  42  12.32 

2.10233 

66.37 

—  2  20  28.8 

+3.01339 

8 

221 

ILu. 

0     7  32.94 

2.10386 

66.53 

4-  1     6  45.8 

4-3.01663 

9 

221 

ILL. 

0  33    4.19 

2.10831 

66.89 

4-  4  34    9.1 

4-3.01400 

9 

222 

ILu. 

0  58  56.35 

2.11567 

67.49 

+  7  58  56.8 

+3.00549 

10 

222 

ILL. 

1  25  19.79 

2.12555 

68.33 

-HI  18  17.2 

+2.99050 

10 

223 

ILu. 

1  52  24.24 

2.18780 

69.35 

+14  29  14.1 

+2.96779 

11 

223 

II.  L. 

2  20  18.58 

2.15174 

70.53 

4-17  28  40.6 

+2.93608 

11 

224 

ILu. 

2  49     9.98 

2.16674 

71.82 

4-20  13  23.4 

+2.89261 

12 

224 

ILL. 

3  19     2.69 

2.18163 

7313 

4-22  40    5.0 

+2.83440 

12 

225 

ILu. 

3  49  57.02 

2.19597 

7438 

4-24  45  24.8 

+2.75434 

13 

225 

ILL. 

4  21  48.76 

2.20808 

75.45 

4-26  26  19.5 

+2.64191 

13 

226 

ILu. 

4  54  28.13 

2.21716 

76.27 

4-27  40    0.4 

+2.47228 

14 

226 

ILL. 

6  27  39.63 

2.22214 

76.71 

4-28  24  293 

+2.16695 

14 

227 

ILu. 

6     1     3.88 

2.22258 

76.71 

4-28  38  24.2 

—0.89702 

15 

227 

H.l. 

6  34  19.20 

2.21818 

7630 

4-28  21  44.5 

—2.20237 

15 

228 

ILu. 

7     7    4.35 

2.20942 

7546 

4-27  35  20.7 

—2.48236 

16 

228 

ILL. 

7  39     1.20 

2.19670 

7430 

4-26  21  11.7 

—2.64003 

16 

229 

ILu. 

8     9  56.21 

2.18108 

72.88 

4-24  41  523 

—2.74401 

17 

229 

ILL. 

8  39  41.49 

2.16362 

7138 

4-22  40  87.9 

—2.81660 

17 

230 

ILu. 

9     8  13.90 

2.14516 

69.81 

4-20  20  47.7 

—2.86891 

18 

230 

ILL. 

9  35  35.14 

2.12681 

68.28 

4-17  45  503 

—2.90704 

19 

231 

Lu. 

9  59  36.17 

2.10971 

6638 

4-14  58  593 

—2.93367 

19 

231 

Ll. 

10  24  53.90 

2.09408 

65.61 

4-12    8  173 

—2.95225 

20 

232 

Lu. 

10  49  20.00 

2.08024 

64.54 

4-9     1  303 

—2.96377 

20 

232 

Ll. 

11  13    3.39 

2.06859 

63.70 

4-  5  56     53 

—2.96954 

21 

233 

Lu. 

11  86  13.44 

2.05950 

63.07 

4-  2  49  13.7 

—2.97058 

21 

233 

Ll. 

11  58  59.19 

2.05330 

62.62 

—  0  17     73 

—2.96725 
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WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
lime 

of 

8emi- 

diametar 

passing 

the 
Meridian. 

Logarithm 
Variation  of 

Mean 

8olar 
Date. 

Sidereal 
Date. 

Lfaab 

and 

Transit. 

Apparent 

Right  Ascension 

in  Time. 

Moon's 
Right  Ascen- 
sion for 

Deelination. 

Moon's 

Declination 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d. 

h.    m.    s. 

s. 

O        1         M 

Aug.  22 

234 

I.U. 

12  21  29.85 

2.04989 

62.40 

—  3  21  12.6 

—2.96010 

22 

235 

I.L. 

12  43  54.14 

2.04920 

62.38 

—  6  21  27.5 

—2.94887 

23 

235 

I.U. 

13     6  20.55 

2.05120 

62.57 

—  9  16  23.0 

—2.93389 

23 

236 

Ll 

13  28  57.22 

2.05576 

62.94 

—12    4  35.3 

—2.91477 

24 

236 

Lu. 

13  51  51.74 

2.06266 

63.50 

—14  44  43.2 

—2.89098 

24 

237 

Ll 

14  15  11.39 

2.07145 

64.20 

—17  15  22.7 

—2.86160 

25 

237 

Lu. 

14  39     2.43 

2.08174 

65.02 

—19  35     9.5 

—2.82562 

25 

238 

Ll 

15    3  30.37 

2.09346 

65.95 

—21  42  36.8 

—2.78089 

26 

238 

Lu. 

15  28  39.89 

2.10584 

66.95 

—23  36  12.1 

—2.72477 

26 

239 

Ll. 

15  54  3345 

2.11820 

67.94 

—25  14  19.1 

—2.65245 

27 

239 

Lu. 

16  21  11.37 

2.13030 

68.92 

—26  35  21.0 

—2.55606 

27 

240 

Ll. 

16  48  32.23 

2.14123 

69.82 

—27  37  89.0 

—2.41898 

28 

240 

Lu. 

17  16  31.75 

2.15049 

70.57 

—28  19  42.9 

—2.19728 

28 

241 

Ll. 

17  45    3.35 

2.15753 

71.14 

—28  40  13.6 

—1.66787 

29 

241 

Lu. 

18  13  58.12 

2.16211 

71.51 

—28  38    4.2 

+1.84103 

29 

242 

Ll. 

18  43    5.82 

2.16400 

71.63 

—28  12  31.2 

+2.27148 

30 

242 

Lu. 

19  12  15  44 

2.16314 

71.52 

—27  23  19.5 

+2.48491 

30 

243 

Ll. 

19  41  16.76 

2.15984 

71.18 

—26  10  40.6 

+2.62425 

31 

243 

Lu. 

20  10    0.72 

2.15453 

70.70 

—24  35  14.4 

+2.72662 

31 

244 

Ll. 

20  38  20.68 

2.14774 

70.09 

—22  38    9.3 

+2.80418 

Sept    1 

244 

Lu. 

21     6  12.50 

2.14019 

69.45 

—20  20  56.3 

+2.86537 

1 

245 

Ll. 

21  33  35.02 

2.18254 

68.77 

—17  45  26.2 

+2.91369 

2 

245 

Lu. 

22    0  29.44 

2.12535 

68.15 

—14  53  46.2 

+2.95166 

2 

246 

Ll. 

22  26  59.37 

2.11933 

67.66 

—11  48  19.1 

+2.98121 

3 

246 

Lu. 

22  58  10.33 

2.11501 

67.32 

—  8  31  37.0 

+3.00313 

4 

247 

ILL. 

23  21  23.73 

2.11285 

67.16 

—  5     6  21.9 

+8.01823 

•             4 

247 

II.  u. 

23  47  19.22 

2.11304 

67.18 

—  1  35  25.3 

+3.02697 

5 

248 

ILL. 

0  13  20.52 

2.11591 

67.40 

+  I  58  15.2 

+3.02942 

5 

249 

II.  u. 

0  39  37.09 

2.12149 

67.85 

+  5  31  33.8 

+3.02546 

6 

249 

ILL. 

1     6  19.06 

2.12969 

68.54 

+  9     1   18.2 

+3.01467 

6 

250 

n.u. 

1  33  35.84 

2.14003 

69.44 

+12  24     8.6 

+2.99624 

7 

250 

ILL. 

2     1  35.63 

2.15232 

70.50 

+15  36  41.4 

+2.96905 

7 

251 

II.  u. 

2  30  25.84 

2.16566 

71.67 

+18  35  27.8 

+2.93124 

8 

251 

II.  L. 

3     0  11.18 

2.17935 

72.90 

+21  16  59.9 

+2.88014 

8 

252 

II.  u. 

3  30  53.02 

2.19257 

74.08 

+23  37  53.8 

+2.81128 

9 

252 

n.  l. 

4     2  28.43 

2.20407 

75.14 

+26  35     0.9 

+2.71690 

9 

253 

II.  u. 

4  34  49  39 

2.21304 

75.99 

+27     5  34.8 

+2.58272 

10 

253 

ILL. 

5     7  42.98 

2.21851 

76.52 

+28     7  29.1 

+2.37138 

10 

254 

II.  u. 

5  40  51.91 

2.21963 

76.62 

+28  89  24.2 

+1.92312 

11 

254 

ILL. 

6  13  56.44 

2.21649 

76.31 

+28  40  58.6 

—1.82877 

11 

255 

n.u. 

6  46  36.62 

2.20893 

75.62 

+28  12  50  4 

-2.32813 

12 

255 

ILL. 

7  18  34.51 

2.19767 

74.59 

+27  16  31.8 

—2.54197 

12 

256 

n.u. 

7  49  36.27 

2.18338 

73.29 

+25  54  20.2 

^2.67300 

13 

256 

ILL. 

8  19  32.76 

2.16690 

71.82 

+24     9     4.4 

—2.76268 

13 

257 

II.  u. 

8  48  19.66 

2.14919 

70.29 

+22    3  46.7 

—2.82662 

14 

257 

ILL. 

9  15  57.43 

2.13130 

68.77 

+19  41  85.4 

—2.87392 

14 

258 

n.u. 

9  42  29.40 

2.11414 

67.35 

+17     5  32.6 

—2.90834 

15 

258 

ILL. 

10    8     1.40 

2.09823 

66.05 

+14  18  34.1 

—2.93326 

15 

259 

n.u. 

10  32  40.96 

2.08411 

64.91 

+11  23  20.6 

—2.95069 

16 

259 

ILL. 

10  56  36.46 

2.07195 

63.97 

+  8  22  18.8 

—2.96181 
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WASHINGTON  MERIDIAN 

Logarithm 
Vacation  of 

Sidereal 
Time 

of 
Semi- 
diameter 
passing 

the 
Meridian. 

Logarithm 
Variation  of 

Mean 

Solar 

Sidereal 
Sate. 

Limb 
and 

Apparent 
Right  Ascension 

Moon's 
Right  Ascen- 

Declination. 

Moon's 
Declination 

Bate. 

Transit. 

In  Time. 

sion  for 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d 

h.    mi.    8. 

s. 

o      i      n 

Sept.  16 

260 

II.  U. 

11   19  56.55 

2.06225 

63.24 

+  5  17  43.6 

—2.96761 

17 

260 

ILL. 

11  42  49.97 

2.05538 

62.71 

+  2  11  40.0 

—2.96751 

18 

261 

I.U. 

12    3  20.72 

2.05107 

62.38 

—  0  54    0.9 

—2.96577 

18 

262 

lL 

12  25  46.71 

2.04814 

62.25 

—  8  57  31-3 

—2.95870 

19 

262 

Lu. 

12  48  11.16 

2.04980 

62.32 

—  6  57  13.0 

—2.94766 

19 

263 

I.L 

13  10  41.47 

2.05292 

62.58 

—  9  51  33.8 

—2.93230 

20 

263 

Lu. 

13  33  25.09 

2.05832 

63.01 

—12  39     1.4 

—2.91256 

20 

264 

Ll 

13  56  28.77 

2.06565 

63.60 

—15  18     5.6 

—2.88754 

21 

264 

Lu. 

14  19  58.89 

2.07464 

64.33 

—17  47  16.6 

—2.85650 

21 

265 

Ll 

14  44    0.79 

2.08490 

66.15 

—20     5    3.5 

—2.81817 

22 

265 

Lu. 

15     8  38.79 

2.09604 

66.05 

—22    9  54.6 

—2.77045 

22 

266 

Ll. 

15  33  56.08 

2.10758 

66.99 

—24    0  19.1 

—2.71042 

23 

266 

Lu. 

15  59  53.69 

2.11896 

67.94 

—25  34  45.5 

—2.63317 

23 

267 

Ll. 

16  26  31.34 

2.12959 

68.85 

—26  51  39.2 

—2.52973 

24 

267 

Lu. 

16  53  46.46 

2.13893 

69.63 

—27  49  34.7 

—2.87989 

24 

268 

Ll 

17  21  33.77 

2.14650 

70.27 

—28  27  15.6 

—2.13811 

25 

268 

Lu. 

17  49  46.56 

2.15198 

70.74 

—28  43  35.7 

—1.42984 

25 

269 

Ll. 

18  18  16.39 

2.15522 

71.01 

—28  37  45.1 

+1.93224 

26 

269 

Lu. 

18  46  54.17 

2.15610 

71.07 

—28    9  16.5 

+2.30162 

26 

270 

I.  L. 

19  15  30.43 

2.15464 

70.91 

—27  18    3.0 

+2.49525 

27 

270 

Lu. 

19  43  56.76 

2.15106 

70.57 

—26    4  20.0 

+2.62729 

27 

271 

Ll 

20  12     6.35 

2.14598 

70.11 

—24  28  44.5 

+2.72535 

28 

271 

Lu. 

20  39  54.19 

2.13988 

69.59 

—22  32  15.4 

+2.80114 

28 

272 

Ll 

21     7  18.04 

2.13338 

69.05 

—20  16    8.2 

+2.86172 

29 

272 

Lu. 

21  34  18.09 

2.12713 

68JU 

—17  41  55.2 

+2.91017 

29 

273 

Ll 

22    0  56.42 

2.12189 

68.04 

—14  51  24.1 

+2.94940 

30 

278 

Lu. 

22  27  17.56 

2.11793 

67.68 

—11  46  36.5 

+2.98052 

30 

274 

Ll 

22  53  27.48 

2.11578 

67.46 

—  8  29  46.7 

+3.00439 

Oct      1 

274 

Lu. 

23  19  38.67 

2.11584 

67.44 

—  5     8  23.0 

+3.02180 

1 

275 

ILL 

23  47  59.85 

2.11867 

67.65 

—  1  30    9.8 

+3.03269 

2 

276 

ILu. 

0  14  25.76 

2.12405 

68.08 

+  26  52.0 

+3.03712 

2 

276 

ILL 

0  41  16.08 

2.13197 

68.72 

+  5  44  25.3 

+3.03474 

3 

277 

ILu. 

1     8  40.64 

2.14230 

69.56 

+  9  18  57.8 

+3.02484 

4 

277 

ILL 

1  36  48.91 

2.15458 

70.59 

+12  46  41.7 

+3.00653 

4 

278 

ILu. 

2    5  49.13 

2.16841 

71.79 

+16    3  37.6 

+2.97811 

5 

278 

ILL 

2  85  47.36 

2.18292 

73.08 

+19     5  39.3 

+2.93753 

5 

279 

ILu. 

3    6  46.45 

2.19714 

74.37 

+21  48  40.8 

+2.88143 

6 

279 

ILL 

3  38  44.80 

2.20997 

75.56 

+24     8  48.3 

+2.80432 

6 

280 

ILu. 

4  11  35.63 

2.22082 

76.56 

+26     2  32.0 

+2.69690 

7 

280 

ILL 

4  45     6.19 

2.22715 

77.26 

+27  27     3.9 

+2.58942 

7 

281 

ILu. 

5  18  58.62 

2.22961 

77.51 

+28  20  31.7 

+2.27567 

8 

281 

ILL 

5  52  51.37 

2.22735 

77.32 

+28  42  10.2 

+1.43001 

8 

282 

ILu. 

6  26  2240 

2.22032 

76.71 

+28  32  22.9 

—2.10449 

9 

282 

ILL 

6  59  11.08 

2.20895 

75.70 

+27  52  38.3 

—2.43100 

9 

283 

ILu. 

7  31     0.92 

2.19410 

74.37 

+26  45  19.1 

—2.60282 

10 

288 

ILL 

8     1  40.90 

2.17687 

72.79 

+25  13  22.2 

—2.71286 

10 

284 

ILu. 

8  31     5.89 

2.15806 

71.15 

+23  20    0.0 

—2.78871 

11 

284 

ILL 

8  59  15.17 

2.13884 

69.55 

+21     8  29.6 

—2.84359 

11 

285 

ILu. 

9  26  11.85 

2.12018 

68.01 

+18  42    0.2 

—2.88352 

12 

285 

ILL 

9  52     2.65 

2.10275 

66.57 

+16     3  27.6 

—2.91288 

312     MOON   CULMINATIONS,    1857. 


WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 
Semi- 
diameter 
passing 

the 
Meridian. 

Logarithm 
Variation  of 

Mean 
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Sidereal 
Date. 

Limb 
and 

Apparent 
Bight  Ascension 

Moon's 
Right  Ascen- 

Declination. 

Moon's 
Declination 

Data. 

Transit. 

in  Time. 

sion  for 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d. 

h.    m.    s. 

s. 

O       |       u 

Oct    12 

286 

n.u. 

10  16  55.01 

2.08711 

65.30 

+13  15  31.7 

—2.93898 

13 

286 

II.  L. 

10  40  58.20 

2.07365 

64.23 

+  10  20  36.1 

—2.94858 

13 

287 

II.  U. 

11     4  21.31 

2.06266 

63.36 

+  7  20  52.5 

—2.95780 

14 

287 

ILL. 

11  27  13.62 

2.05438 

62.71 

+  4  18  18.8 

—2.96234 

14 

288 

ILu. 

11  49  44.28 

2.04891 

62.26 

+  1  14  42.7 

—2.96276 

15 

289 

II.  L. 

12  12    2.08 

2.04614 

62.02 

—  1  48  12.3 

—2.95914 

15 

289 

II.  U. 

12  34  1541 

2.04591 

61.99 

—  4  48  50.1 

—2.95168 

16 

290 

ILL. 

12  56  32.25 

2.04825 

62.16 

—  7  45  86.1 

—2.94033 

16 

290 

II.  u. 

13  19    0.13 

2.05804 

62.50 

—10  36  57.7 

—2.92469 

17 

291 

IL 

13  39  39.95 

2.05941 

62.98 

—13  21  23.6 

—2.90423 

18 

291 

Lu. 

14    2  48.89 

2.06781 

63.61 

—15  57  17.9 

—2.87817 

18 

292 

Ll 

14  26  27.26 

2.07766 

64.39 

—18  23    6.6 

—2.84559 

19 

292 

Lu. 

14  50  89.87 

2.08842 

65.25 

—20  37  12.8 

—2.80502 

19 

293 

Ll 

15  15  29.74 

2.09961 

66.14 

—22  37  59.5 

—2.75420 

SO 

293 

Lu. 

15  40  58.67 

2.11076 

67.06 

—24  23  49.7 

—2.68958 

20 

294 

Ll. 

16    7     6.41 

2.12133 

67.94 

—25  53     8.8 

—2.60528 

21 

294 

Lu. 

16  38  50.69 

2.13072 

68.74 

—27     4  29.5 

—2.49032 

21 

295 

Ll. 

17     1     7.08 

2.13846 

69.42 

—27  56  31.6 

—2.32222 

22 

295 

Lu. 

17  28  49.33 

2.14420 

69.98 

—28  28     8.9 

—2.02383 

22 

296 

I.  L. 

17  56  49.39 

2.14737 

70.25 

—28  38  82.4 

+0.32451 

23 

296 

Lu. 

18  24  5835 

2.14682 

70.87 

—28  27  11.1 

+2.04726 

23 

297 

Ll. 

18  53     7.05 

2.14765 

70.80 

—27  53  55.8 

+2.34339 

24 

297 

Lu. 

19  21     6.99 

2.14432 

70.04 

—26  58  58.0 

+2.51624 

24 

298 

Ll. 

19  48  51.07 

2.13944 

69.63 

—25  42  48.3 

+2.63605 

25 

298 

Lu. 

20  16  14.11 

2.13332 

69.13 

—24     6  14.2 

+2.72597 

25 

299 

Ll. 

20  43  13.13 

2.12675 

68.58 

—22  10  17.5 

+2.79666 

26 

299 

Lu. 

21     9  47.63 

2.12008 

68.04 

—19  56  10.6 

+2.85356 

26 

300 

Ll. 

21  85  59.34 

2.11431 

67.54 

—17  25  15.9 

+2.89993 

27 

300 

Lu. 

22     1  51.96 

2.10965 

67.15 

—14  39     3.9 

+2.93779 

27 

301 

Ll. 

22  27  31.05 

2.10677 

66.89 

—11  39  14.5 

+2.96857 

28 

301 

Lu. 

22  53    3.67 

2.10605 

66.80 

—  8  27  86.9 

+2.99314 

28 

302 

Ll. 

23  18  37.91 

2.10786 

66.92 

—  5     6  13.2 

+3.01186 

29 

302 

Lu. 

23  44  23.88 

2.11241 

67.25 

—  1  87  21.0 

+3.02477 

29 

303 

Ll. 

0  10  31.09 

2.11989 

67.81 

+  1  56  21.7 

+3.03178 

30 

304 

Lu. 

0  37  10.53 

2.13007 

68.63 

+  5  81  57.5 

+3.03225 

30 

304 

Ll. 

1     4  33.09 

2.14292 

69.68 

+  9     6     2.6 

+3.02554 

31 

305 

Lu. 

1  82  49.44 

2.15797 

70.92 

+12  34  48.9 

+8.01013 

31 

305 

Ll. 

2     2     8.78 

2.17461 

72.32 

+15  54     2.1 

+2.98439 

Not.    1 

306 

II.  u. 

2  35     6.44 

2.19257 

73.82 

+18  59  11.1 

+2.94579 

2 

306 

ILL. 

3     6  52.98 

2.20933 

75.34 

+21  45  32.0 

+2.89029 

2 

807 

II.  u. 

3  39  61.27 

2.22430 

76.74 

+24     8  26.5 

+2.81191 

8 

307 

II.  L. 

4  13  51.96 

2.23621 

77.85 

+26    3  39.6 

+2.69959 

3 

308 

II.  u. 

4  48  38.38 

2.24383 

78.62 

+27  27  44.7 

+2.52922 

4 

308 

ILL. 

5  23  49J52 

2.24606 

78.90 

+28  18  24.6 

+2.22458 

4 

309 

ILu. 

5  58  58.50 

2.24247 

78.61 

+28  34  51.0 

—0.47150 

5 

309 

ILL. 

6  33  36.14 

2.23338 

77.82 

+28  17  45.6 

—2.22056 

5 

310 

ILu. 

7     7  19.36 

2.21950 

76.59 

+27  29  13.0 

—2.50051 

6 

310 

ILL. 

7  89  49.93 

2.20187 

75.02 

+26  12  17.6 

—2.65256 

6 

311 

ILu. 

8  10  56.80 

2.18164 

73.25 

+24  30  41.2 

—2.75051 

7 

311 

ILL. 

8  40  36.23 

2.16032 

71.39 

+22  28  14.1 

—2.81779 
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WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 
Semi- 

Logarithm 
Variation  of 
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Sidereal 
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Limb 
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Apparent 
Bight  Ascension 

Moon's 
Bight  Ascen- 

Declination. 

Moon's 
Declination 

Date. 

Transit. 

In  Time. 

sion  for 

uiauuvwr 

passing 

the 
Meridian. 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d. 

h.    m.    ■. 

s. 

O       f        « 

Not.    7 

312 

II.  U. 

9     8  49.62 

2.13887 

69.58 

+20     8  44.3 

—2.86590 

8 

312 

ILL. 

9  35  42.91 

2.11836 

67.91 

+17  35  40.2 

—2.89965 

8 

313 

II.  u. 

10     1  24.53 

2.09954 

66.40 

+14  52     7.5 

—2.92393 

9 

313 

ILL. 

10  26     4.44 

2.08297 

65.09 

+12     0  48.7 

—2.94050 

9 

314 

II.  u. 

10  49  53.11 

2.06908 

64.00 

+  9    4     3.9 

—2.95121 

10 

314 

n.  L. 

11  13     1.22 

2.05794 

63.13 

+  63  56.2 

—2.95712 

10 

315 

n.u. 

11  35  39.13 

2.04984 

62.49 

+  3     2  12.8 

—2.95888 

11 

315 

ILL. 

11  57  56.64 

2.04485 

62.07 

+  00  32.9 

—2.95696 

11 

316 

II.  u. 

12  20    3.23 

2.04285 

61.88 

—  2  59  34.9 

—2.95157 

IS 

817 

ILL. 

12  42     7.91 

2.04364 

61.90 

—  5  56  45.4 

—2.94251 

12 

317 

n.u. 

13    4  19.10 

2.04704 

62.12 

—  8  49  32.4 

—2.92953 

IS 

318 

h.l. 

13  26  44.56 

2.05277 

62.51 

—11  36  32.0 

—2.91281 

IS 

318 

n.u. 

13  49  31.38 

2.06066 

63.06 

—14  16  15.8 

—2.89097 

14 

319 

ill. 

14  12  46.07 

2.07019 

63.75 

—16  47  12.8 

—2.86849 

14 

319 

ILu. 

14  36  33.92 

2.08099 

64.55 

—19     7  474 

—2.82872 

15 

320 

n.L. 

15     0  58.98 

2.09258 

65.43 

—21  16  21.1 

—2.78546 

15 

320 

I.U. 

15  23  51.42 

2.10377 

66.35 

—23  11  154 

—2.78035 

16 

321 

IL 

15  49  35.24 

2.11494 

67.23 

—24  50  474 

—2.65947 

17 

321 

I.U. 

16  15  58.18 

2.12535 

68.07 

—26  13  204 

—2.56555 

17 

322 

I.L. 

16  42  56.56 

2.18418 

68.81 

—27  17  25.5 

—2.43477 

18 

322 

I.U. 

17  10  24-36 

2.14095 

69.39 

—28     1  45.9 

—2.23178 

18 

323 

I.L. 

17  SOB  13.42 

2.14532 

69.78 

—28  25  21.8 

—1.81221 

19 

323 

I.U. 

18    6  14.36 

2.14706 

69.97 

—28  27  344 

+1.63368 

19 

324 

I.L. 

18  34  17.04 

2.14622 

69.94 

—28     8     8.0 

+2.17985 

20 

324 

I.u. 

19    2  11.73 

2.14292 

69.68 

—27  27  12.4 

+241084 

20 

325 

I.L. 

19  29  49.78 

2.13751 

6945 

—26  25  17.8 

+245709 

21 

325 

Lu. 

19  57     4.44 

2.13069 

68.73 

—25     3  15.4 

+2.66155 

21 

326 

I.L. 

20  23  51.31 

2.12280 

68.15 

—23  22  10.4 

+2.74114 

22 

326 

Lu. 

20  50    8.61 

2.11464 

67.52 

—21  23  18.4 

+2.80388 

22 

327 

I.L. 

21  15  57.06 

2.10684 

66.91 

—19    8    0.8 

+245432 

23 

327 

Lu. 

21  41  19.57 

2.10003 

66.38 

—16  37  46.4 

+2.89548 

23 

328 

I.L. 

22     6  20.64 

2.09472 

65.98 

—13  54    4.1 

+2.92919 

24 

328 

Lu. 

22  31     6.88 

2.09146 

65.73 

—10  58  26.4 

+2.95673 

24 

329 

I.L. 

22  55  46.22 

2.09072 

65.66 

—  7  52  324 

+2.97885 

25 

329 

Lu. 

23  20  27.73 

2.09272 

65.80 

—  4  38     14 

+2.99592 

25 

330 

I.L. 

23  45  21.24 

2.09781 

66.18 

—  1  16  51.8 

+340820 

26 

331 

Lu. 

0  10  37.67 

2.10599 

66.80 

+  28  50.4 

+3.01521 

26 

331 

I.L. 

0  36  28.50 

2.11724 

67.67 

+  5  36  374 

+3.01681 

27 

332 

Lu. 

1     3     5.75 

2.13146 

68.79 

+  93  38.1 

+3.01188 

27 

332 

I.L. 

1  30  41.18 

2.14826 

70.15 

+12  26  32.8 

+2.99754 

28 

333 

Lu. 

1  59  26.08 

2.16699 

71.71 

+15  41  314 

+2.97691 

28 

333 

IL 

2  29  29.46 

2.18679 

73.40 

+18  44  20.1 

+2.94229 

29 

334 

Lu. 

3    0  57.23 

2.20659 

75.13 

+21  30    9.8 

+2.89125 

29 

334 

I.L. 

3  33  50.06 

2.22482 

76.78 

+23  54     6.2 

+241784 

30 

335 

Lu. 

4    8     1.25 

2.24023 

7840 

+25  51  21.7 

+2.70942 

Dec    1 

335 

n.L. 

4  45  54.30 

2.25139 

7943 

+27  17  43.1 

+2.54374 

1 

336 

ILu. 

5  21  49.99 

245634 

79.74 

+28  10    ZA 

+2.23404 

2 

336 

n.L. 

5  57  54.95 

2.25493 

79.63 

+28  26  47.0 

—0.75719 

2 

337 

ILu. 

6  33  37.44 

2.24726 

78.95 

+28     8    5.4 

—2.25400 

3 

337 

II.  L. 

7    8  28.22 

2.23386 

77.71 

+27  15  54.6 

—243134 

40 


314    MOON   CULMINATIONS,    1857. 


WASHINGTON  MERIDIAN 

Logarithm 
Variation  of 

Sidereal 
Time 

of 
Semi- 
diameter 
passing 

the 
Meridian. 

Logarithm 
Variation  of 

Mean 
Solar 
Date. 

Sidereal 
Date. 

Limb 

and 

Transit 

Apparent 

Right  Ascension 

In  Time. 

Moon's 
Bight  Ascen- 
sion for 

Declination. 

Moon's 

Declination 

for 

1  hour  of 

1  hour  of 

Longitude. 

Longitude. 

d. 

h.    m.    b. 

s. 

O       I        fl 

Dec.    3 

338 

II.  U. 

7  42     4.50 

2.21601 

76.12 

+25  53  24.6 

—2.68248 

4 

338 

ILL. 

8  14  11.83 

2.19501 

74.26 

+24    4  47.1 

—2.77916 

4 

339 

n.u. 

8  44  44.12 

2.17240 

72.30 

+21  54  26.3 

—2.84417 

5 

339 

ILL. 

9  13  42.41 

2.14947 

70.40 

+19  26  45.7 

—2.88920 

5 

340 

ILu. 

9  41   12.63 

2.12743 

68.61 

+16  45  45.6 

—2.92022 

6 

340 

n.  l. 

10    7  24.07 

2.10714 

66.98 

+13  54  58.4 

—2.94109 

6 

341 

ILu. 

10  32  27.65 

2.08924 

65.56 

+10  57  26.0 

—2.95429 

7 

341 

h.l. 

10  56  35.03 

2.07408 

64.39 

+  7  55  42.9 

—2.96158 

7 

342 

ILu. 

11  19  57.70 

2.06210 

63.49 

+  4  51  58.9 

—2.96409 

8 

342 

ILL. 

11  42  47.10 

2.05323 

62.83 

+  1  48     3.3 

—2.96257 

8 

343 

ILu. 

12     5  13.95 

2.04766 

62.40 

—  1  14  28.2 

—2.95751 

9 

344 

n.  l. 

12  27  28.49 

2.04524 

62.20 

—  4  14     9.5 

—2.94893 

9 

344 

ILu. 

12  49  40.26 

2.04579 

62.21 

—  7     9  41.7 

—2.93708 

10 

345 

ill. 

13  11  58.23 

2.04922 

62.42 

—  9  59  48.0 

—2.92158 

10 

345 

ILu. 

13  34  30.83 

2.05519 

62.81 

—12  43  11.1 

—2.90197 

11 

346 

n.  l. 

13  57  25.58 

2.06333 

63.38 

—15  18  303 

—2.87746 

11 

346 

ILu. 

14  20  49.29 

2.07317 

64.10 

—17  44  22.5 

—2.84706 

12 

347 

ILL. 

14  44  47.56 

2.08433 

64.91 

—19  59  17.2 

—2.80927 

12 

347 

ILu. 

15     9  24.67 

2.09621 

65.79 

—22     1  40.4 

—2.76178 

13 

348 

n.  l. 

15  34  43.20 

2.10823 

66.70 

—23  49  53.9 

—2.70140 

13 

348 

ILu. 

16    0  43.57 

2.11969 

67.59 

—25  22  18.3 

—2.62289 

14 

349 

II.  L. 

16  27  23.77 

2.13001 

68.41 

—26  37  16.0 

—231663 

14 

349 

n.u. 

16  54  39.29 

2.13856 

09.10 

—27  33  17.2 

—236229 

15 

350 

ILL. 

17  22  23.15 

2.14483 

69.62 

—28     9     6.4 

—2.10354 

16 

350 

I.U. 

17  48     6.21 

2.14841 

69.93 

—28  23  46.6 

—138638 

16 

351 

I.L. 

18  16  17.54 

2.14931 

70.00 

—28  16  43.7 

+1.95442 

17 

351 

Lu. 

18  44  26.86 

2.14731 

69.84 

—27  47  51-3 

+239791 

17 

352 

I.L. 

19  12  23.56 

2.14282 

69.48 

— 26  57  29.3 

+2.48334 

18 

352 

Lu. 

19  39  58.70 

2.13621 

68.97 

—25  46  22.6 

+2.60821 

18 

353 

I.L. 

20     7     5.42 

2.12792 

68.33 

—24  15  36.7 

+2.69973 

19 

353 

Lu. 

20  33  39.47 

2.11860 

67.62 

—22  26  33.7 

+2.76975 

19 

354 

I.L. 

20  59  39.26 

2.10914 

66.89 

—20  20  45.9 

+2.82482 

20 

354 

Lu. 

21  25     5.90 

2.10006 

66.21 

—17  59  51.6 

+2.86895 

20 

355 

I.L. 

21  50     2.53 

2.09202 

65.61 

—15  25  303 

+2.90446 

21 

355 

Lu. 

22  14  34.33 

2.08565 

65.15 

—12  39  253 

+2.93298 

21 

356 

I.L. 

22  38  48.05 

2.08135 

64.85 

—  9  48  16.5 

+2.95574 

22 

356 

Lu. 

23     2  51.69 

2.07961 

64.75 

—  6  38  45.2 

+2.97341 

22 

357 

I.L. 

23  26  54.36 

2.08081 

64.85 

—  3  27  34.9 

+2.98661 

23 

857 

Lu. 

23  51     6.01 

2.08497 

65.19 

—  0  11  33.8 

+2.99522 

23 

358 

I.L. 

0  15  37.41 

2.09251 

65.78 

+  3     7  20.9 

+2.99925 

24 

359 

Lu. 

0  40  40.00 

2.10326 

66.62 

+  6  27     0.6 

+2.99838 

24 

359 

I.L. 

1     6  25.70 

2.11701 

67.71 

+  9  44  58.9 

+2.99170 

25 

360 

Lu. 

1  33     6.46 

2.13360 

69.04 

+12  58  263 

+2.97804 

25 

360 

I.L. 

2    0  53.86 

2.15232 

70.58 

+16    4    8.6 

+2.95572 

26 

361 

Lu. 

2  29  58.20 

2.17263 

72.27 

+18  58  26.5 

+2.92220 

26 

361 

I.L. 

3    0  26.91 

2.19326 

74.04 

+21  87     7.6 

+2.87332 

27 

362 

Lu. 

3  32  23.00 

2.21302 

75.78 

+23  55  44.6 

+2.80279 

27 

362 

I.L. 

4     5  43.49 

2.23045 

77.88 

+25  49  45.2 

+2.69995 

28 

363 

Lu. 

4  40  17.36 

2.24403 

78.55 

+27  14  48.6 

+2.53950 

28 

363 

U 

5  15  44.97 

2.25244 

79.34 

+28     7  27.2 

+234981 

MOON   CULMINATIONS,    1857.     315 


WASHINGTON  MERIDIAN. 


Mean 
Solar 
Date. 

Sidereal 

Limb 

and 

Transit 

Dec.  29 
29 
SO 
31 
31 

d. 
364 
364 
365 
365 
366 

I.U. 

Ll. 

ILu. 

ILL. 

ILu. 

bUP| 


b.    m.    a. 

5  51  39.22 

6  27  29.07 

7  5  20.21 

7  39  31.27 

8  12  20.99 


Logarithm 
Variation  of 

Moon's 
Eight  Ascen- 
sion for 
1  boar  of 
Longitude. 


2.25477 
2.25071 
2.24055 
2.22531 
2.20626 


Sidereal 
Time 

of 
Semi- 
diameter 


the 
Meridian. 


79.53 
79.11 
78.16 
76.74 
75.02 


Decimation. 


+28  25  23.5 
+28  7  59.0 
+27  16  20.6 
+25  53  4.0 
+24     2    9.7 


Logarithm 
Variation  of 

Moon's 
Declination 

for 
1  hour  of 
Longitude. 


+0.02858 
—2.24071 
—2.53145 
—2.68918 
—2.79024 


»fr  •  ^1J» 


.  X 
.X 


_ 


- 

r.002 

—.010 

.018 

.017 

—.009 

+.002 

» 

.026 

.6 

.030 

.02 

.032 

S.91 

.032 

29.79 

.029 

30.50 

.021 

30.96 

+.009 

4-  23°  16' 

5 

316     MOON-CULMINATING   STARS. 


Sidereal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Dally   1 

Date. 

BJLofStar. 

BJL  of  Star. 

BJLofStar. 

BJLofStar. 

BJLofStar. 

BJLofStar. 

Change  J 

35  Piscium. 

d  Piscium. 

44  Piscium. 

13  Ceti. 

d  Piscium. 

20  Ceti. 

0b.7at. 

C>h.  13«d. 

0h.  18m. 

0h.  2701. 

0b.  41m. 

0ta.  45m. 

d. 

B. 

8. 

8. 

B. 

8. 

B. 

2 

36.53 

14.07 

4.03 

53.05 

15.69 

41.90 

—.012 

29 

36.28 

13.81 

3.79 

52.79 

15.41 

4162 

.009 

57 

36.14 

18.67 

3.63 

52.62 

15.21 

41.42 

—  004 

112 

36.59 

14.09 

4.04 

52.96 

15.49 

41.67 

-h.016 

1S9 

37.27 

14.73 

4.65 

53.55 

16.05 

42.22 

.025  1 

167 

38.11 

15.57 

5.48 

54.37 

16.87 

43.02 

.031 

194 

38.98 

16.46 

6.37 

55.26 

17.77 

43.89 

.030 

221 

39.73 

17.21 

7.12 

56.03 

18.55 

44.69 

.025 

249 

40.26 

17.76 

7.68 

56.62 

19.16 

45.31 

.015 

276 

40.49 

18.01 

7.95 

56.90 

19.49 

45.65 

+.007 

308 

40.49 

18.02 

7.97 

56.95 

19.58 

45.74 

—.001 

330 

40.31 

17.85 

7.81 

56.81 

19.47 

45.64 

.007 

358 

40.04 

17.59 

7.55 

56.55 

19.23 

45.40 

—.010 

Dec. 

—  +  8°0' 

+  7°  24' 

+  1°9' 

—  4°  23' 

+    6°  48' 

—  1°  55' 

Mag 

.=          6 

6.5 

6 

6.5 

4.5 

5.6 

«  PUciam. 

6  Piscium. 

C1  Piscium. 

40  Ceti. 

/*  Piscium. 

tj  Piscium. 

0h-  55m' 

^Qia. 

!b.  6m. 

jtuam. 

jb.  22m* 

jh.  23">- 

B. 

s. 

8. 

B. 

8. 

B. 

3 

81.37 

60.24 

15.64 

39.86 

41.69 

50.11 

—.011 

30 

31.09 

59.95 

15.35 

39.57 

41.39 

49.80 

.010 

58 

30.86 

59.71 

15.10 

39.31 

41.12 

49.51 

—.006 

113 

31.08 

59.90 

15.25 

39.45 

41.20 

49.56 

+.018 

140 

31.64 

60.43 

15.77 

39.96 

41.69 

50.09 

.024 

168 

32.45 

61.25 

16.58 

40.74 

42.46 

50.89 

.030 

195 

33.33 

62.12 

17.46 

41.59 

43.32 

51.77 

.031 

222 

34.12 

62.92 

18.28 

42.43 

44.15 

52.62 

.027 

250 

34.76 

63.57 

18.93 

43.08 

44.84 

53.32 

.019 

277 

35.11 

63.94 

19.32 

43.47 

45.25 

53.76 

.010 

304 

35.23 

64.07 

19.47 

43.61 

45.45 

58.97 

-K002 

331 

35.15 

64.00 

19.41 

43.54 

45.43 

53.95 

—.005 

359 

34.91 

63.77 

19.20 

43.30 

45.23 

53.75 

—.011 

Dec 

=  +  70  V 

4-  4°  54' 

+  6°  49' 

—  3°  2' 

+  5°  24' 

+  14°  36' 

Mag 

.=          4 

6.5 

5.4 

.  6 

5 

4.3 

n  Piscinm. 

r  Piscium. 

0  Piscium. 

1  Arietis. 

$l  Ceti. 

6  Arietis. 

jh.  29m. 

jh.  33m. 

lh*37nu 

jh.  49m. 

2«i.  5m. 

2h.  1Qm. 

8. 

8. 

8. 

B. 

8. 

B. 

4 

31.33 

59.57 

50.87 

32.79 

25.60 

10.85 

—.012 

31 

31.01 

59.27 

50.55 

32.46 

25.33 

10.52 

.011 

58 

80.78 

58.98 

50.26 

32.14 

25.01 

10.17 

.008 

86 

30.61 

58.85 

50.12 

31.96 

24.80 

9.94 

—.001 

141 

31.29 

59.48 

50.75 

32.56 

25.29 

10.43 

+.022 

168 

32.05 

60.21 

51.49 

33.30 

25.98 

11.15 

.029 

196 

32.95 

61.11 

52.37 

34.22 

26.85 

12.06 

.031 

223 

33.78 

61.94 

53.21 

35.08 

27.69 

12.94 

.028 

250 

34.46 

62.62 

53.90 

35.81 

28.43 

13.71 

.022 

278 

34.93 

63.09 

54.39 

86.34 

28.98 

14.30 

.011 

305 

35.14 

63.30 

54.61 

36.61 

29.28 

14.64 

+.005 

332 

35.13 

63.31 

54.63 

36.66 

29.37 

14.75 

—.002 

359 

34.96 

63.13 

54.47 

36.51 

29.25 

14.64 

—.008 

Dec 

—  +  11°  25' 

+  4°  46' 

+  8°  26' 

+  17°  7' 

+  8°  10' 

+  19°  14' 

Mag 

.=          6 

5.4 

4 

6 

4.5 

6.5 

S*Ceti. 

38  Arietis. 

n  Arietis. 

o*  Arietis. 

*  Arietis. 

53  Arietis. 

2h.  20m» 

2h.  37m. 

2b.  ^jm. 

2h.  48ib. 

2h-51B»' 

2b.  59m. 

8. 

B. 

8. 

8. 

8. 

B. 

5 

33.92 

10.73 

19.44 

22.60 

2.93 

23.85 

—.010 

32 

33.60 

10.42 

19.13 

22.29 

2.61 

23.08 

.013 

59 

33.25 

10.05 

18.75 

21.90 

2.21 

22.69. 

.012 

87 

33.03 

9.79 

18.47 

21.61 

1.91 

22.38 

—.005 

142 

33.46 

10.15 

18.82 

21.92 

2.22 

22.63 

+.017 

169 

34.15 

10.82 

19  50 

22.59 

2.89 

23.28 

.028 

197 

35.00 

11.66 

20.35 

23.43 

3.74 

24.10 

.031 

224 

35.85 

12.50 

21.23 

24.32 

4.65 

24.99 

.031 

251 

36.59 

13.29 

22.02 

25.12 

5.47 

25.81 

.026 

278 

37.16 

13.91 

22.67 

25.79 

6.16 

26.50 

.019 

305 

37.50 

14.31 

23.09 

26.23 

6.61 

26.96 

.011 

333 

37.62 

14.48 

23.28 

26.44 

6.83 

27.20 

+.003 

360 

37.52 

14.41 

23.22 

26.39 

6.79 

27.18 

—.006 

Dec 

=  +  7°  49' 

+  11°  50' 

4- 16°  52' 

+  17°  27' 

+  20°  46' 

+  17°  19' 

Mag 

.«          4 

5 

6.5 

6 

4.5 

6 
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Sidereal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Sally 

Sato. 

RJL.afStar. 

B^LofStar. 

KA.  of  Star. 

B^.  of  Star. 

R-A.ofStar. 

RJLofStar. 

Change. 

d  Arietta. 

C  ArietU. 

t1  Arietis. 

9  Tauri. 

17  Tauri. 

ij  Tauri. 

30.301. 

8h.    6«. 

3h.  12m. 

8b.  28m. 

8h.  36m. 

3b.  3gm. 

d. 

a. 

8. 

0. 

0. 

0. 

0. 

5 

27.98 

41.73 

59.15 

34.34 

24.20 

60.11 

—.005 

83 

27.66 

41.41 

58.83 

34.05 

23.90 

59  82 

.014 

60 

27.26 

41.00 

58.42 

33.63 

23.47 

59.39 

.016 

87 

26.94 

40.68 

58.09 

33.26 

23.10 

59.01 

—.009 

115 

26.89 

40.62 

58.01 

33.14 

22.95 

58.86 

4-.002 

170 

27.82 

41.55 

58.91 

83.97 

23.75 

59.65 

.027 

197 

28.65 

.     42.38 

59.78 

34.79 

24.56 

60.45 

.033 

225 

29.58 

43.31 

60.67 

85.78 

25.50 

6139 

.034 

252 

30.41 

44.15 

61.51 

36.60 

26.38 

62.27 

.031 

279 

31.11 

44.86 

62.23 

37.37 

27J7 

63.07 

.025 

306 

31.58 

4534 

62.74 

37.92 

27.75 

63.65 

.016 

333 

31.82 

45.60 

63.01 

38.24 

28.10 

64.01 

4-.006 

361 

31.82 

45.62 

63.03 

88.30 

28.18 

64.10 

—.004 

Dec. 

=  4-  19°  11' 

+  20°  31' 

+  20°  88' 

4-  22°  45' 

4-  23°  40' 

4-  23°  40' 

Mag 

.=          4.5 

4.5 

5 

6 

4 

3 

AlTaurL 

w"  Tauri. 

a1  Tauri. 

vl  Tauri. 

•  Tauri 

a  Tauri 

3h.  56m. 

4h.  gnu 

4h.  u». 

4h.  17m. 

4h.  20m* 

4b.  27«- 

0. 

0. 

0. 

0. 

0. 

0. 

6 

15.53 

54.03 

4236 

46.23 

17.14 

44.11 

—.004 

33 

15.28 

53.79 

42.13 

46.00 

16.93 

43.91 

.012 

61 

14.84 

53.36 

41.71 

45.57 

16.51 

43.49 

.015 

88 

14.44 

52.96 

41.31 

45.14 

16.09 

43.07 

.011 

116 

14.27 

52.76 

41.10 

44.92 

15.87 

42.84 

—.002 

171 

14.98 

53.39 

41.69 

45.52 

16.44 

4336 

4- .022 

198 

15.75 

64.13 

42.41 

46.26 

17.15 

44.05 

.028 

225 

16.64 

55.00 

43.25 

47.13 

18.01 

44.88 

.032 

253 

17.55 

55.91 

44.15 

48.06 

18.91 

45.77 

.031 

280 

18.33 

56.70 

44.93 

48.87 

19.71 

46.57 

.026 

307 

18.97 

57.36 

45.60 

49.57 

2039 

47.25 

.020 

334 

19.36 

57.79 

46.03 

50.03 

20.85 

47.72 

.011 

362 

19.48 

57.95 

46.20 

50.21 

21.04 

47.92 

4-.001 

Dec 

—  4-  21«  41' 

4-  20°  13' 

4- 17°  12' 

4-  22°  29' 

4-  18°  52' 

4-  16°  18' 

Mag 

.=          5.4 

6.5 

4     - 

5.4 

4.3 

1 

t  Tauri. 

1  Tauri. 

4  Auriga). 

c  Tauri. 

11  Ononis. 

n  Tauri. 

4h.  3310. 

4U-  43"311- 

4h.  47m. 

4h.  54m. 

4b.  56m. 

5h.  10m. 

7 

40.96 

1.69 

42.25 

34.13 

25.09 

4238 

—.003 

34 

40.74 

1.50 

42.04 

33.97 

24.92 

42.24 

.011 

61 

40.31 

1.08 

41.56 

33.55 

24.52 

41.83 

.016 

89 

39.88 

0.65 

41.07 

33.10 

24.09 

4138 

.013 

116 

39.63 

0.40 

40.78 

32.82 

23.81 

41.07 

—.006 

171 

40.16 

0.85 

41.26 

33.23 

24.19 

41.40 

4-.019 

199 

40.89 

1.55 

42.02 

33.92 

24.84 

42.04 

.027 

226 

41.74 

2.37 

42.94 

34.74 

25.64 

42.85 

.031 

253 

42.64 

3.25 

42.92 

35.63 

26.49 

43.75 

.034 

280 

43.51 

4.10 

44.88 

36.51 

2734 

44.63 

.030 

307 

44.22 

4.80 

45.69 

37.25 

28.05 

45.41 

.024 

335 

44.73 

5.33 

46.30 

37.82 

28.61 

46.03 

.015 

362 

44.95 

5.57 

46.57 

38.09 

28.87 

4634 

4-.003 

Dec. 

=  4-  22°  41' 

4-  18°  36' 

4-  32°  56' 

+  21°  23' 

4-  15°  12' 

4-  21°  57' 

Mag 

.=          4.5 

5.6 

3 

5 

5 

6 

p  Tauri. 

0  Tauri. 

C  Tauri. 

129  Tauri 

136  Tauri. 

1  Geminorum. 

5b.  17m. 

5h.  19«- 

5b.  29m. 

50.  33m. 

5h-44m- 

5*-  55m- 

0. 

0. 

0. 

0. 

0. 

0. 

7 

16.54 

3.98 

7.25 

33.32 

21.74 

26.98 

4-.002 

35 

16.40 

3.85 

7.15 

33.24 

21.67 

26.93 

-s010 

62 

15.99 

3.46 

6.77 

32.88 

21.29 

26.58 

.018 

89 

15.50 

3.00 

6.31 

32.48 

20.80 

26.11 

.017 

117 

15.16 

2.67 

5.97 

32.09 

20.42 

25.73 

—.009 

144 

15.14 

2.66 

5.92 

32.02 

2034 

25.63 

+.002 

199 

16.14 

3.59 

6.81 

32.83 

21.19 

2639 

.026 

227 

17.01 

4.42 

7.61 

33.59 

22.00 

27.16 

.030 

254 

17.98 

5.30 

8.48 

34.42 

22.91 

28.02 

.032 

280 

18.96 

6.17 

9.35 

35.27 

23.88 

28.91 

.032 

308 

19.71 

6.98 

10.18 

36.08 

24.78 

29.79 

.029 

335 

20.36 

7.61 

10.81 

36.72 

25.43 

30.50 

.021 

363 

20.72 

7.94 

11.20 

37.10 

25.87 

30.96 

4-.009 

Dec 

«  4-  28°  29r 

-+-21°  49' 

+  21°  3' 

4-  15°  46' 

4-  27°  34' 

4-  23°  16' 

Mag 

.=          2 

6 

3.4 

6 

5 

5 
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Sidereal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Daily 

Date. 

R.A.ofStar. 

B.A.  of  Star. 

ILA.ofStar. 

B~a*of8tar. 

RJLofStar. 

RA.  of  Star. 

Change. 

17  Geminorum. 

»  Auriga?. 

p.  Geminorum. 

v  Geminorum. 

49  Auriga. 

«  Geminorum. 

gh.  gu. 

6h-    610* 

6h.  14m. 

gh.  20™* 

gh.  26°*- 

gh.  35a. 

d. 

8. 

0. 

0. 

0. 

0. 

0. 

8 

16.04 

1734 

19.87 

29.62 

13.07 

9.41 

+.006 

35 

16.03 

17.32 

19.90 

29.64 

13.09 

947 

—.006 

63 

15.68 

16.96 

19.54 

2932 

12.78 

9.16 

.014 

90 

15.21 

16.46 

19.08 

28.87 

12.30 

8.70 

.016 

117 

14.84 

16.06 

18.70 

28.48 

11.89 

8.29 

—.011 

145 

14.72 

15.92 

18.56 

2833 

11.71 

8.10 

+.001 

200 

15.44 

16.69 

19.24 

28.97 

1236 

8.69 

.018 

227 

16.16 

17.45 

29.94 

29.65 

13.07 

936 

.028 

254 

17.00 

1834 

20.77 

30.46 

13.92 

10.18 

JOSS 

281 

17.92 

19.32 

21.70 

3137 

14.89 

11.12 

.034 

308 

18.78 

20.24 

22.57 

32.24 

15.81 

12.03 

.032 

336 

19.54 

21.04 

2334 

33.00 

16.64 

12.86 

.024 

363 

20.00 

21.52 

2332 

33.50 

17.18 

1342 

+s010 

Dec  —  +  22°  33' 

+  29°  33' 

+  220  35/ 

+  20°  18' 

+  28°  8' 

+  25°  16' 

Mag.  =         3.4 

5.4 

3 

54 

6.5 

3.4 

w  Geminorum. 

t  Geminorum. 

t  Geminorum. 

<5  Geminorum. 

1  Geminorum. 

a*  Geminor. 

6h.  53m. 

6*-  to™- 

•jh.  2m* 

7h.  Um. 

7b.  igin. 

7h.  25»- 

s. 

0. 

0. 

0. 

0. 

0. 

9 

43.35 

38.96 

3.60 

36.28 

52.05 

29.88 

+.009 

36 

43.44 

39.05 

8.71 

36.41 

52.20 

30.06 

—.003 

63 

43.17 

38.78 

3.45 

36.19 

51.98 

29.85 

.013 

91 

42.70 

3832 

2.95 

85.73 

51.50 

29.36 

.016 

118 

42.29 

37.94 

2.51 

3533 

51.07 

28.94 

.011 

146 

42.08 

39.74 

2.27 

35.08 

50.80 

28.61 

—.002 

173 

42.18 

37.82 

235 

35.14 

50.85 

28.63 

+.009 

228 

43.22 

38.82 

3.40 

36.07 

51.79 

29.56 

.026 

255 

44.01 

39.59 

4.21 

36.82 

52.57 

3035 

.031 

282 

44.94 

40.48 

5.18 

37.72 

5330 

3131 

.033 

309 

45.85 

4138 

6.15 

38.62 

54.46 

3230 

.032 

336 

46.68 

42.19 

7.04 

39.47 

5535 

33.25 

.026 

364 

47.30 

42.79 

7.71 

40.12 

56.05 

33.99 

+.015 

Dec  =  +  24°  25' 

+  20°  47' 

+  80°  29' 

+  22°  15' 

+  28°  5' 

+  32°  12' 

Mag.  =         6 

4 

5.4 

.3.4 

4 

2.1 

p  Geminorum. 

if  Geminorum. 

6  Cancri. 

12  Cancri. 

£'  Cancri 

X  Cancri. 

7I1.  36m. 

7  b.  44  m. 

7h*  54m* 

gh.  0m. 

gh.  4m. 

gh.  121** 

B. 

s. 

0. 

0. 

0. 

0. 

10 

35.18 

46.00 

45.23 

44.12 

1.86 

3.10 

+.015 

37 

35.38 

46.21 

45.47 

4437 

2.11 

338 

+.002 

64 

35.19 

46.04 

45.33 

44.25 

2.00 

3.29 

—.009 

92 

34.75 

45.62 

44.91 

43.88 

1.63 

2.91 

.015 

119 

34.29 

45.18 

44.47 

48.48 

1.22 

2.49 

.013 

146 

34.02 

44.89 

44.17 

43.20 

0.94 

2.18 

—.006 

174 

34.02 

44.87 

44.12 

43.15 

0.88 

2.10 

+.003 

229 

34.87 

45.67 

44.87 

43.79 

132 

2.73 

.021 

256 

35.62 

46.39 

45.57 

44.41 

2.15 

336 

.027 

283 

36.53 

47.29 

4646 

45.22 

2.97 

4.21 

.032 

310 

37.50 

48.24 

47.42 

46.11 

3.87 

5.14 

.033 

337 

38.43 

49.16 

4837 

46.96 

4.75 

6.07 

.030 

365 

39.16 

49.91 

49.15 

47.69 

5.50 

6.87 

+.023 

Dec  =  +  28°  22' 

+  27°  8' 

+  28°  12' 

+  14°  4' 

+  18°  5' 

+  24°  28' 

Mag.  =          1.2 

5 

5 

6 

5.4 

6 

/  Cancri. 

y  Cancri. 

(5  Cancri. 

q*  Cancri. 

a  Cancri. 

x  Cancri. 

oh.  Q3(b* 

gh.  35m. 

gh.  3gm. 

gh.  47m. 

gh.  5o». 

oh.0m. 

0. 

0. 

0. 

0. 

8. 

8. 

10 

27.68 

1.76 

34.63 

6.78 

41.17 

135 

+.020 

38 

27.99 

2.11 

34.98 

7.18 

4143 

1.64 

+.006 

65 

27.91 

2.06 

34.93 

7.16 

41.42 

1.66 

—.007 

92 

27.58 

1.75 

34.62 

6.85 

41.15 

1.40 

.013 

120 

27.16 

132 

34.21 

6.40 

40.76 

1.02 

.013 

147 

26.87 

1.01 

33.90 

6.06 

4046 

0.71 

—.008 

175 

26.78 

0.90 

33.79 

5.91 

4032 

036 

.000 

202 

26.92 

1.03 

33.92 

6.01 

40.40 

0.62 

+.009 

257 

27.93 

1.98 

34.84 

6.95 

41.22 

139 

.022 

284 

28.73 

2.78 

35.62 

7.76 

41.95 

2.10 

.030 

311 

29.63 

3.70 

36.51 

8.70 

4231 

2.94 

.033 

338 

30.54 

4.62 

37.43 

9.69 

43.71 

3.83 

.031 

365 

31.29 

5.42 

38.21 

10.55 

4449 

4.64 

+.021 

Dec  —  +  18°  35' 

-4-  21°  59' 

+  18°  41' 

+  28°  28' 

+  12°  25' 

+  11°  15' 

Mag.  =          6 

4.5 

4 

6 

4 

5 

1 
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Sidereal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Daily 

Date. 

RJLof8mr. 

&A.  or  Star. 

RJLofStar. 

B^.  of  Star. 

RJLofStar. 

R.A.  of  Star. 

Change. 

E  Cancri. 

83  Cancri. 

X  Leonis. 

£  Leonis. 

0  Leonis. 

0  Leonis. 

gh.  jm. 

9h.    Um. 

9h.  23m. 

gh.  24n>* 

gh.  33m. 

gh.  37m. 

d. 

0. 

a. 

0. 

0. 

0. 

0. 

11 

9.35 

1.03 

34.75 

1535 

3233 

45.08 

+.018 

38 

9.74 

1.43 

35.20 

15.77 

32.78 

45.57 

+.009 

66 

9.75 

1.47 

35.28 

15.84 

32.87 

45.69 

—.003 

93 

9.47 

1.22 

35.04 

15.62 

32.68 

45.48 

.011 

121 

9.07 

0.84 

34.66 

15.27 

32.32 

45.12 

.013 

148 

8.74 

0.52 

3432 

14.96 

32.02 

44.76 

.009 

175 

8.59 

0.36 

34.13 

14.78 

31.84 

44.55 

—.003 

203 

8.66 

0.41 

34.15 

14.80 

31.84 

44.54 

+.004 

230 

8.96 

0.68 

3437 

15.01 

32.02 

44.72 

.012 

257 

9.47 

1.14 

34.83 

15.43 

32.41 

45.14 

.021 

284 

10.25 

1.87 

35.56 

16.12 

33.08 

45.84 

.028 

811 

11.11 

2.70 

3639 

16.92 

33.86 

46.67 

.033 

\       339 

12.10 

3.67 

37.40 

17.86 

3430 

47.68 

+.036 

Dec. 

—  +  22°  37' 

+  18°  19' 

-4-  23°  36' 

+  11°  56' 

+  iq°  83' 

+  24°  26' 

Mag 

.=          5 

6 

5.4 

6 

43 

3 

v  Leonis. 

q  Leonis. 

a  Leonis. 

y1  Leonis. 

45  Leonis. 

q  Leonis. 

9h-  SO"8' 

gh.  59m. 

10h.  0m. 

10h.  12m. 

10h.  20"- 

10h.  2511. 

s. 

sv 

0. 

s. 

0. 

s. 

12 

32.77 

33.08 

4630 

6.22 

6.62 

17.82 

+.025 

39 

33.26 

33.60 

46.82 

6.79 

7.19 

1839 

+.012 

67 

33.39 

83.77 

46.98 

6.99 

7.40 

18.63 

.000 

94 

33.22 

33.61 

46.84 

6.87 

7.30 

18.53    ' 

—.008 

121 

32.90 

3330 

46.54 

6.56 

7.03 

18.27 

.011 

149 

32.57 

32.97 

46.22 

6.23 

6.72 

17.96 

.010 

176 

32.38 

32.76 

46.00 

5.99 

6.49 

17.74 

—.005 

204 

32.33 

32.69 

45.93 

5.89 

638 

17.62 

+.001 

231 

32.51 

32.84 

46.08 

6.01 

6.48 

17.70 

.009 

258 

32.86 

33.18 

46.41 

632 

6.75 

17.95 

.017 

285 

33.47 

33.78 

46.99 

6.90 

7.29 

18.48 

.025 

312 

34.27 

34.58 

47.78 

7.69 

8.04 

19.22 

.032 

340 

35.23 

35.55 

48.73 

8.67 

8.98 

20.15 

+.037 

Dec. 

«  +  13°    8' 

+  17°  27' 

+  12°  40' 

+  20°  34' 

+  10°  29' 

+  10°  3' 

Mag 

.=          5 

3.4 

1.2 

2 

6 

4 

37  Sextantis. 

/  Leonis. 

c  Leonis. 

/  Leonis. 

n  Leonis. 

a  Leonis. 

10b.  Sgai. 

10h.41n». 

10h.  53m. 

10b.  57m. 

Hb.  8m. 

nh.  13ai. 

B. 

s. 

0. 

8. 

0. 

0. 

13 

39.72 

45.11 

20.83 

39.16 

23.68 

46.42 

+.024 

40 

40.30 

45.70 

21.44 

39.78 

2434 

47.07 

.017 

68 

40.55 

45.96 

21.73 

40.09 

24.68 

47.42 

+.005 

95 

40.49 

45.90 

21.70 

40.07 

24.69 

47.45 

—.004 

122 

40.25 

45.67 

21.49 

39.87 

24.50 

47.28 

.009 

150 

39.96 

4538 

21.22 

39.59 

24.23 

47.02 

.009 

177 

39.73 

45.14* 

20.98 

3935 

23.97 

46.78 

.007 

205 

39.61 

45.01 

20.83 

39.19 

23.79 

46.59 

—.003 

232 

39.63 

45.03 

20.82 

39.18 

23.75 

4634 

+.003 

259 

39.86 

45.25 

21.01 

39.36 

23.95 

46.77 

.011 

286 

40.36 

45.75 

21.47 

39.80 

2432 

47.08 

.021 

313 

41.09 

46.48 

22.17 

40.50 

25.01 

47.74 

.029 

341 

42.02 

47.42 

23.10 

41.42 

25.94 

48.64 

+.035 

Dec 

=  +  7°  8' 

+  11°  18' 

+  6°  52' 

-+-8°  V 

+  14°  5' 

+  6°  49' 

Mag 

.=          6 

5 

5 

5 

6 

4 

i  Leonis. 

t  Leonis. 

v  Virginis. 

I*  Virginis. 

n  Virginis. 

0  Virginis. 

uh.  16ib. 

H^jOB. 

nh.  38ui. 

!  ifa.  43W. 

Uh.  53a. 

nh.  57m. 

14 

28.67 

85,70 

31.34 

15.45 

3336 

56.14 

+.028 

41 

2934 

3638 

32.03 

16.15 

84.09 

56.88 

.020 

69 

29.68 

36.73 

32.44 

16.56 

34.53 

57.33 

+.009 

96 

29.71 

36.76 

82.52 

16.66 

34.65 

57.47 

—.001 

123 

29.52 

36.59 

32.40 

16.55 

34.56 

5738 

.007 

151 

29.26 

36.35 

32.16 

16.32 

3434 

57.17 

.009 

178 

29.01 

36.11 

31.91 

16.08 

34.10 

•    56.92 

.008 

206 

28.83 

35  93 

81.70 

15.86 

33.86 

56.69 

—.006 

233 

28.78 

35.86 

31.60 

15.75 

33.74 

56.55 

,000 

260 

28.92 

35.99 

31.68 

15.82 

33.77 

56.57 

+.008 

287 

29.33 

3638 

32.02 

16.15 

34.08 

56.86 

.017 

314 

29.99 

37.03 

32.64 

16.75 

34.66 

57.44 

.026 

341 

30.86 

37.88 

33.47 

16.58 

35.48 

58.25 

+.033 

Dec 

«  4-  11°  19' 

+  8°  39' 

+  7°  20' 

4-  2°  34' 

+  7°  25' 

+  9°  82' 

|         Mag 

'.=          4 

5 

4.5 

3.4 

4.5 

4 
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Sidereal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Daily 

Date. 

RJLofStar. 

B.A.  of  Star. 

RJLofStar. 

RJLof8tar. 

RJLofStar. 

RJLofStar. 

Change. 

Fiazzi  xii.  6. 

13  Virginia. 

17  Virginia. 

c  Virginia. 

q  Virginia. 

Y  Virginia. 

12«-  4n»* 

12b.    nm. 

12a.  12u>. 

12h.  13tn. 

12h.  26»- 

12h.  ^Ul. 

d. 

a. 

B. 

8. 

8. 

8. 

8. 

15 

21.82 

20.95 

35.87 

5.86 

24.45 

2535 

+.029 

42 

22.56 

21.73 

36.61 

6.61 

25.22 

26.13 

.022 

70 

23.01 

22.20 

37.09 

7.09 

25.73 

26.66 

.012 

97 

23.15 

22.36 

37.25 

7.26 

25.93 

26.89 

+.002 

124 

23.09 

22.31 

37.20 

7.21 

25.92 

26.89 

—.004 

152 

22.89 

22.13 

37.03 

7.03 

25.77 

26.76 

.008  1 

179 

22.64 

21.89 

36.78 

6.78 

25.52 

26.50 

.009 

206 

22.41 

21.65 

36.55 

6.55 

25.28 

26.27 

.007 

234 

22.26 

21.49 

3638 

638 

25.08 

26.06 

—.003 

261 

22.28 

21.49 

3638 

637 

25.03 

26.00 

+.005 

288 

22.56 

21.74 

36.63 

6.63 

25.25 

26.20 

.015 

815 

23.13 

22.30 

37.19 

7.18 

25.79 

26.70 

.025 

342 

23.95 

23.11 

38.00 

7.99 

26.59 

27.48 

+.033 

Dec 

=  4-4°  51' 

+  o°n 

+  0O  8' 

+  4°  7' 

—  8°  39' 

—  0°40' 

Mag 

.=          6.7 

6 

3.4 

5 

6 

3.2 

38  Virginia. 

xp  Virginis. 

d  Virginis. 

B  Virginia. 

a  Virginia. 

C  Virginia. 

I2h.  45m. 

12h.  46«. 

I2h-  48ni- 

13h.  2n. 

13h.  17». 

IS**  27«n« 

16 

52.33 

55.49 

24.43 

33.16 

39.92 

24.74 

+.033 

43 

sail 

56.28 

25.22 

33.97 

40.75 

25.57 

.026 

71 

53.66 

56.83 

25.78 

34.59 

41.41 

26.24 

.016 

98 

53.91 

57.09 

26.03 

34.86 

41.72 

26.57 

+.006 

125 

53.94 

57.12 

26.06 

34.93 

41.84 

26.71 

—.001 

153 

53.81 

56.99 

25.93 

34.83 

41.77 

26.65 

.005 

180 

53.59 

56.77 

25.71 

34.63 

41.58 

26.47 

.008 

207 

53.34 

56.52 

25.45 

3438 

4132 

26.22 

.009 

235 

53.11 

56.28 

25.22 

34.11 

41.03 

25.92 

—.007 

262 

53.03 

56.19 

25.13 

33.99 

40.88 

25.75 

.000 

289 

53.21 

56.37 

2530 

3413 

40.97 

25.81 

+.011 

316 

53.70 

56.86 

25.78 

3439 

4139 

26.19 

.022 

343 

54.47 

57.64 

26.54 

3535 

42.13 

26.88 

+.032 

Dec. 

=  _  20  47' 

—  8°  46' 

+  4°  10' 

—  4°  46' 

—  10°  25' 

4-0°  8' 

Mag 

.=          6 

5 

3 

4.5 

1 

3.4 

m  Virginia. 

86  Virginia. 

89  Virginia. 

94  Virginia. 

x  Virginia. 

X  Virginia. 

13h.  34ib. 

13h*  3801- 

13h.  42». 

13h-  58™- 

14h.  5m. 

14h.  n«. 

17 

6.66 

19.40 

6.37 

43.62 

16.23 

22.44 

+.032 

44 

7.50 

20.26 

7.25 

44.49 

17.09 

2333 

.028 

72 

8.15 

20.92 

7.94 

45.20 

17.81 

24.07 

.020 

99 

8.53 

21.32 

835 

45.64 

18.27 

24.55 

mi 

126 

8.68 

21.48 

8.53 

45.85 

18.50 

24.80 

+.004 

154 

8.64 

21.46 

8.52 

45.88 

18.54 

24.86 

—.003 

181 

8.47 

21.28 

834 

45.73 

'  18.41 

24.74 

.008 

209 

8.19 

21.00 

8.05 

45.46 

18.14 

24.46 

.010 

236 

7.91 

20.71 

7.74 

45.15 

17.82 

24.14 

.009 

263 

7.72 

20.53 

7.53 

44.92 

17.58 

23.89 

—.004 

290 

7.78 

20.56 

7.57 

44.91 

17.55 

23.84 

+.006 

317 

8.17 

20.94 

7.95 

45.23 

17.86 

24.14 

.019 

344 

8.88 

21.65 

8.67 

45.89 

17.50 

24.78 

+.029 

Dec 

=  —  7°  59' 

—  11°  42' 

—  17o  25' 

—  8°  12' 

—  9°  36' 

—  12°  42' 

Mag 

.=          6 

6 

5 

6 

4.5 

5.4 

p  Virginia. 

5  Libra). 

H  Libra). 

a  Libra). 

5*  Libra). 

20  Libra). 

14h.  35m. 

14h.  88m. 

14b.  41m. 

14h.  42m. 

14h.  49m. 

14hl  55m- 

8. 

a. 

8. 

8. 

8. 

8. 

18 

31.46 

4.63 

28.81 

58.08 

0.50 

42.01 

+.032 

45 

32.33 

5.53 

29.71 

58.98 

139 

42.97 

.031 

73 

33.07 

6.31 

30.50 

59.77 

2.18 

43.83 

.025 

100 

33.60 

6.86 

31.08 

6032 

2.74 

44.45 

.016 

127 

33.90 

7.18 

3138 

60.66 

3.09 

44.85 

+.008 

155 

34.01 

7.81 

31.51 

60.78 

3.23 

45.04 

.000 

182 

33.89 

7.20 

31.40 

60.68 

3.15 

44.95 

—.006 

210 

33.65 

6.96 

31.17 

60.43 

2.91 

44.70 

.010 

237 

33.32 

6.61 

30.84 

60.08 

237 

4432 

.012 

264 

33.02 

6.30 

30.51 

59.75 

2.25 

43.95 

—.008 

291 

32.93 

6.21 

30.41 

59.64 

2.13 

43.81 

+.002 

318 

33.16 

6.44 

30.64 

59.86 

233 

44.02 

.015 

345 

33.74 

7.05 

31.23 

60.45 

2.89 

44.62 

+.023 

Dec 

=  —  5°  2* 

—  14°  51' 

—  18°  33' 

—  150  27' 

—  10°  50' 

—  24°  48' 

Mag 

.=          4 

6 

6 

23 

6 

3.4 
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Sidereal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Daily 

Data. 

ILA.ofStar. 

B.A.  of  Star. 

R^.  of  Star. 

ILA.ofStar. 

B.A.  of8tar. 

KA.  of  Star. 

Change. 

i1  Librae. 

C1  Libra*. 

y  Libra). 

x  Libra). 

y\  Libra), 

X  Libra). 

15h.  4oi. 

l5h.20«»- 

15h.  27*. 

15h»  33111" 

15h-  SB"- 

15h.  45m. 

d. 

8. 

8. 

8. 

8. 

8. 

8. 

19 

4.15 

11.33 

3141 

42.19 

145 

1.74 

-K087 

46 

5.08 

12.25 

32.22 

43.12 

2.26 

2.66 

.032 

74 

5.92 

13.09 

33.07 

44.00 

3.12 

3.57 

.025 

101 

6.51 

13.71 

33.69 

44.66 

8.77 

4.25 

.020 

128 

6.93 

14.17 

34.16 

45.16 

4.26 

4.77 

.013 

156 

7.12 

14.39 

34.40 

45.43 

4.53 

5.07 

+.004 

183 

7.07 

14.38 

34.41 

45.44 

4.55 

5.11 

—.004 

211 

6.82 

14.15 

34.19 

45.23 

444 

4.91 

.012 

238 

645 

13.78 

33.83 

44.86 

3.98 

4.55 

.014 

265 

6.10 

13.42 

33.45 

44.46 

3.60 

4.14 

.010 

292 

5.95 

13.24 

33.26 

44.25 

348 

3.91 

—.001 

319 

6.10 

13.39 

33.38 

4447 

349 

3.99 

+.011 

346 

6.61 

13.89 

33.87 

44.86 

3.96 

4.44 

+.023 

Dec. 

=  —  19°  15' 

—  16°  18' 

—  14©  19' 

—  19°  13' 

—  15°  14' 

—  19°  44' 

Mag 

.  =          5.4 

4 

4.5 

5 

6 

6 

d  Scorpii. 

d  Scorpii. 

pl  Scorpii. 

0  Scorpii. 

a  Scorpii 

r  Scorpii. 

15h-  48m- 

15h.  51m. 

15h.  57m. 

16h.  12m. 

16h.  20». 

16h-  26uu 

8. 

8. 

8. 

8. 

8. 

8. 

20 

2.96 

5241 

6.94 

2940 

37.84 

68.25 

+.034 

47 

3.95 

53.25 

7.86 

30.25 

38.79 

59.25 

.034 

75 

4.90 

54.16 

8.76 

31.19 

39.75 

60.22 

.031 

102 

5.66 

54.89 

9.49 

31.97 

4045 

61.04 

.025 

129 

6.20 

55.41 

10.01 

32.57 

41.17 

61.69 

.018 

157 

6.52 

55.73 

1043 

32.95 

41.59 

62.13 

+.009 

184 

6.56 

55.82 

10.40 

33.06 

41.71 

62.27 

—.001 

211 

6.25 

55.59 

10.22 

32.90 

41.58 

62.13 

.010 

238 

5.95 

55.22 

9.85 

32.52 

41.19 

61.76 

.015 

265 

5.51 

54.80 

944 

32.07 

40.73 

61.29 

.012 

292 

5.24 

54.54 

9.18 

31.76 

40.41 

60.95 

—.005 

320 

5.34 

54.62 

9.24 

81.79 

40.41 

60.93 

+.006 

347 

5.84 

55.09 

9.68 

32.21 

40.81 

6142 

+.017 

Dec 

=  —  28°  48' 

—  22°  18' 

—  19°  24' 

—  25°  15' 

—  26°  6' 

—  270  55' 

Mag 

.=          5.4 

24 

2 

3.4 

1.2 

3.4 

24  Scorpu. 

20  Ophiuchi. 

1?  Ophiuchi. 

A  Ophiuchi. 

£  Ophiuchi. 

6  Ophiuchi. 

16h'  33111* 

16h.  41m. 

17a.  2»* 

17k  &"*- 

17b.  12*. 

17h.  13m. 

8. 

8. 

8. 

8. 

8. 

8. 

21 

17.56 

54.75 

9.86 

32.60 

25.17 

12.76 

+.028 

48 

18.45 

55.60 

10.75 

33.52 

26.04 

13.65 

.032 

75 

19.33 

56.47 

11.58 

34.45 

26.94 

14.58 

.031 

103 

20.12 

57.23 

12.41 

8545 

2741 

1547 

.028 

130 

20.78 

57.83 

18.07 

36.08 

28.52 

16.22 

.021 

157 

21.13 

58.24 

13.53 

36.60 

29.03 

16.73 

.013 

185 

21.28 

58.40 

13.76 

36.84 

29.28 

17.00 

+.004 

212 

21.15 

58.28 

13.69 

36.78 

29.23 

16.95 

—.007 

239 

20.81 

57.95 

1347 

36.45 

28.92 

16.63 

.014 

266 

20.37 

57.54 

12.93 

35.97 

28.47 

16.16 

.015 

293 

20.06 

57.20 

12.58 

35.58 

28.09 

15.77 

—.009 

321 

20.03 

57.15 

12.48 

35.48 

28.07 

15.65 

+.003 

348 

20.39 

57.46 

12.75 

85.76 

28.23 

15.71 

+.015 

Dec. 

=  —  17°  28' 

—  10°  32' 

—  15°  33' 

—  26°  28' 

—  20*  57' 

—  24°  51' 

Mag 

.=          5 

5 

24 

5 

5 

3.4 

b  Ophiuchi. 

c1  Ophiuchi. 

0  Serpentis. 

4  Sagittarii. 

9  Sagittarii. 

Y  Sagittarii. 

17h.  17«n. 

17h.  22°>» 

17h.  33m. 

17u.  51m. 

17h.  55m. 

17h.  56a». 

8. 

8. 

8. 

8. 

8. 

8. 

21 

37.13 

40.46    - 

21.59 

2.45 

5.08 

3645 

+.029 

49 

37.97 

41.30 

2247 

347 

5.92 

37.24 

.034 

76 

38.86 

42.19 

23.21 

445 

6.83 

38.19 

.036 

104 

39.77 

43.11 

24.07 

546 

7.76 

39.17 

.034 

131 

40.57 

43.90 

24.81 

6.24 

8.57 

40.03 

.029 

158 

41.19 

44.52 

25.40 

6.93 

9.22 

40.70 

.020 

186 

41.56 

44.90 

25.74 

744 

9.58 

41.10 

+.008 

213 

41.59 

44.93 

25.77 

7.37 

9.63 

41.14 

—.005 

240 

41.34 

44.68 

25.53 

7.09 

947 

40.87 

.007 

267 

40.89 

44.23 

25.10 

6.59 

8.91 

4048 

.018 

294 

40.48 

43.81 

24.70 

6.11 

8.48 

39.93 

.015 

322 

40.27 

43.61 

24.50 

5.88 

8.27 

89.70 

—.002 

349 

40.44 

43.77 

24.64 

6.03 

8.41 

39.85 

+.010 

Dec. 

=  —  24°  2' 

—  28°  51' 

—  12°  48' 

—  23°  48' 

—  24°  22' 

—  30°  25' 

Mag 

.=*          5 

5 

5.4 

5 

5.4 

3.4 

41 
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Sidereal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Dally    1 

Date. 

BJLofStar. 

RJLofStar. 

R.A.  ofStar. 

EJLofftter. 

R«a,ofStar. 

B.A.of8tar. 

Chance. 

p1  Sagittarii. 

d  Sagittarii. 

X  Sagittarii. 

Bradley  2333. 

9  Sagittarii. 

29  Sagittarii 

18h.  5«*. 

18h.Hm. 

18°-  19m- 

l8b.  29m. 

IS*  36B- 

18h.  41m. 

d. 

■. 

8. 

0. 

0. 

0. 

0. 

22 

11.58 

49.10 

7.51 

47.59 

42.05 

9.58 

+.023 

49 

12.33 

49.93 

830 

4835 

4231 

10.29 

.030  | 

77 

13.26 

50.91 

9.23 

49.25 

43.74 

11.16 

.033  ; 

104 

14.14 

51.85 

10.15 

50.15 

44.67 

12.05 

.032  : 

132 

14.96 

52.75 

11.02 

51.03 

45.58 

12.92 

.029  ' 

159 

15.58 

53.44 

11.70 

51.72 

4630 

18.62 

.021    . 

186 

15.95 

53.85 

12.11 

52.16 

46.77 

14.07 

+.010 

214 

16.00 

53.92 

12.20 

52.28 

46.91 

14£2 

—.002 

241 

15.75 

53.70 

11.97 

52.07 

46.70 

14.03 

.012 

268 

15.30 

53.18 

11.51 

51.63 

46.26 

1&61 

.016 

295 

14.88 

52.72 

11.07 

51.18 

4530 

13.17 

J013 

322 

14.68 

52.48 

10.83 

50.93 

45.52 

12.90 

—.003 

350 

14.81 

52.61 

10.93 

50.99 

45.58 

12.95 

+.008 

Dec. 

=  —  21°  6' 

—  29°  53' 

—  25°  30' 

—  23°  37' 

—  27°  8' 

—  20°  29' 

Mag 

.=          4 

3.4 

3 

6 

43 

6 

v1  Sagittarii. 

o  Sagittarii. 

C  Sagittarii. 

r  Sagittarii. 

18e  57». 

jf1  Sagittarii. 

A*  Sagittarii. 

18b.  45in. 

18h.  46n». 

18h.  53m. 

,9h.  16m. 

19h.  27m. 

0. 

0. 

0. 

0. 

0. 

0. 

23 

30.76 

22.55 

29.17 

59.17 

32.67 

58.61 

+.021 

50 

31.47 

23.24 

29.90 

59.88 

3331 

59.21 

.029 

78 

3232 

24.11 

30.80 

60.75 

34.13 

60.01 

.033 

105 

33.25 

25.07 

31.79 

61.71 

35.07 

60.94 

.034 

132 

34.12 

25.96 

32.71 

62.63 

36.00 

61.86 

.031 

160 

34.87 

26.73 

33.53 

63.44 

3630 

62.72 

.024 

187 

85.33 

27.21 

34.04 

63.96 

37.35 

63.29 

+.012 

214 

35.47 

27.36 

34.20 

64.12 

37.57 

63.54 

.000 

241 

35.28 

27.17 

34.02 

63.96 

37.45 

63.44 

— J011 

268 

34.86 

26.73 

33.58 

63.53 

37.05 

63.06 

.017 

296 

34.40 

26.26 

33.09 

63.05 

36.60 

62.58 

.014 

323 

34.14 

25.99 

32.80 

62.75 

36.27 

6231 

—.005 

350 

34.18 

26.03 

82.81 

62.77 

36.24 

62.26 

+.005 

Dec 

«  —  22°  55' 

—  26°  28' 

—  80°  5' 

—  27°  52' 

—  24°  47' 

—  25°  12' 

Mag 

.«          5 

23 

3.4 

4.3 

6 

5.4 

e*  Sagittarii 

/  Sagittarii. 

b  Sagittarii. 

A  Sagittarii. 

c  Sagittarii. 
19s-  58»- 

Piauixix366. 

19h.  34m. 

19h.  37m. 

19h.  48*. 

19b-  50"1- 

19h'  55«»' 

8. 

0. 

0. 

0. 

0. 

a 

23 

18.97 

59.85 

8.72 

12.80 

50.27 

14.08 

+.016 

51 

19.59 

60.46 

9.33 

13.40 

50.87 

14.70 

.025 

78 

20.34 

61.22 

10.12 

14.17 

51.65 

15.51 

.031 

106 

21.22 

62.11 

11.05 

15.10 

52.58 

16.48 

.034 

133 

22.08 

63.00 

11.99 

16.03 

53.53 

17.47 

.032 

160 

22.86 

63.79 

12.85 

16.88 

5439 

1837 

.027 

188 

23.43 

64.42 

13.51 

17.54 

55.07 

19.07 

.016 

215 

23.68 

64.65 

13.81 

17.85 

55.34 

1935 

+.005 

242 

23.59 

64.58 

13.75 

17.80 

55.35 

1937 

—.007 

269 

23.24 

64.23 

13.45 

17.52 

55.10 

19.08 

.017 

29ft 

22.81 

63.79 

12.94 

16.99 

54.54 

18.52 

.015 

324 

22.50 

63.45 

12.56 

16.62 

54.15 

18.11 

— j009 

351 

22.42 

63.37 

12.46 

16.51 

54.04 

17.98 

.000  , 

Dec. 

=  —  16°  27' 

—  20°  6' 

—  27°  33' 

—  26°  35' 

—  28°  6' 

—  82°  27' 

1 

Mag 

.=          5 

5 

5 

5 

5 

5 

1 

a*  Capricorni. 

7i  Capricorni. 

?  Capricorni. 
20h-20m- 

v  Capricorni. 

y/  Capricorni. 

a  Capricorni. 

i 

20h*  10m' 

20u«  19"- 

30b.  31m. 

2QO.  37m. 

20k  43m- 

1 

0. 

0. 

0. 

0. 

0. 

0. 

1 

24 

5.88 

6.73 

40.76 

53.09 

.     36.13 

15.62 

+.009 

52 

638 

7.22 

41.25 

53.55 

36.60 

16.07 

.020  < 

79 

7.06 

7.90 

41.92 

54.20 

87.27 

16.73 

.027  . 

106 

7.87 

8.72 

42.74 

55.00 

38.10 

17.57 

.032  , 

134 

8.76 

9  65 

43.66 

55.92 

89.07 

1835 

.032  , 

161 

9.57 

10.48 

44.50 

56.78 

39.97 

19.46 

.027  ' 

188 

10.18 

11.14 

45.16 

67.45 

40.70 

20.21 

.019 

216 

10.52 

11.51 

45.53 

57.87 

41.13 

20.68 

+.007 

243 

10.50 

11.52 

45.54 

57.90 

41.19 

20.73 

—.005  , 

270 

10.22 

11.25 

45.28 

57.66 

40.96 

2032 

.013  . 

297 

9.80 

10.82 

44.85 

57.24 

40.51 

20.07 

.015  1 

325 

9.45 

10.46 

44.48 

56.87 

40.11 

19.66 

—.010  ' 

352 

932 

1031 

4431 

56.70 

39.92 

19.45 

.000  1 

Dec 

=  —  12°  59' 

—  18°  41' 

—  18°  17' 

—  18°  88' 

—  25°  47' 

—  27°  27' 

1 

Mag 

\  =       3.4 

5 

5 

6.5 

4.5 

4.5 

; 
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Sidereal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Daily 

Date. 

ILA.of8tax. 

B.A.  of  Star. 

ILA.  of  Star. 

R^.  of  Star. 

ILA.  of  Star. 

R.A.  of8tar. 

Change. 

v  AqnariL 

4  Capricorni. 

C  CapricornL 

«  CapricornL 

Y  CapricornL 
21h.  S2U. 

d  Capricorni. 

2l»».  i«* 

3lb.  14ni. 

21b.  lgm. 

2i  h.  29m. 

21h*  39m' 

d. 

a. 

a. 

■. 

8. 

B. 

8. 

25 

46.84 

15.62 

28.69 

3.03 

8.78 

7.51 

+.005 

52 

47.18 

15.95 

29.01 

3.32 

9.00 

7.78 

.015 

80 

47.77 

16.53 

29.58 

3.85 

9.52 

8.28 

.023 

107 

48.51 

17.26 

30.34 

4.57 

10.23 

8.97 

.029 

135 

49.40 

18.16 

31.27 

5.48 

11.12 

9.84 

.032 

162 

50.25 

19.04 

32.18 

6.38 

12.01 

10.74 

.030 

189 

50.96 

19.79 

32.93 

7.17 

12.79 

11.53 

.023 

217 

51.41 

20.28 

33.49 

7.71 

1333 

12.08 

+.012 

244 

51.51 

20.42 

33.64 

7.89 

13.51 

12.28 

.000 

271 

51.30 

20.24 

33.47 

7.74 

13.87 

12.16 

—.009 

298 

50.94 

19.89 

33.10 

7.40 

13.05 

11.87 

.013 

326 

50.58 

19.51 

32.71 

7.02 

12.67 

11.47 

.011 

353 

50.38 

19.29 

82.47 

6.77 

12.43 

11.23 

—.008 

Dec. 

—  —  11°  57' 

—  17°  26' 

—  23°  2' 

—  20°  6' 

—  17°  18' 

—  16°  46' 

Mag 

.«         4.5 

4.5 

4 

5.4 

4.3 

3 

ft  CapricornL 

c  Aquarii. 

6  Aquarii. 

0  Aquarii. 

53s  AquariL 

a  AquariL 

21h-  45*- 

21h-  5801- 

22*.  9m. 

22h.  12m. 

22h.  18oi. 

22h"  23m* 

a. 

a. 

a. 

a. 

8. 

B. 

26 

28.71 

41.54 

16.06 

39.35 

47.43 

3.57 

+.008 

53 

28.94 

41.78 

16.25 

89.50 

47.57 

3.70 

.010 

81 

29.42 

42.18 

16.65 

39.89 

47.96 

4.06 

.016 

108 

30.11 

42.84 

17.28 

40.51 

48.58 

4.66 

.026 

136 

30.98 

43.70 

18.11 

41.34 

49.43 

5.48 

.031 

163 

31.86 

44.59 

18.98 

42.21 

5033 

636 

.030 

190 

32.64 

45.39 

19.78 

43.01 

51.16 

7.18 

.025 

218 

33.19 

45.97 

20.37 

43.61 

51.80 

7.82 

.016 

245 

33.39      ' 

46.23 

20.62 

43.88 

52.09 

8.11 

+.004 

272 

33.28 

46.13 

20.57 

43.85 

52.09 

8.09 

—.005 

299 

31.97 

45.84 

2031 

43.58 

51.81 

7.86 

.011 

827 

31.62 

45.49 

19.97 

43.25 

51.46 

7.52 

.011 

354 

31.37 

45.23 

19.72 

42.98 

51.18 

7.25 

—.005 

Dec 

=  —  14°  13' 

—  14°  34' 

—  8°  30' 

—  8°  32' 

— 17°  28' 

—  11°  25' 

Mag 

.-          5 

4 

4.5 

5.6 

6 

5.4 

x  Aquarii. 

t*  Aquarii. 

d  AquariL 

<p  Aquarii. 

y1  AquariL 

tp*  Aquarii. 

22h-  30,n* 

22*1*  42m* 

22h.  47i». 

23b.  gm. 

23h-  8m- 

23b.  nm. 

B. 

a. 

a. 

■. 

8. 

B. 

27 

19.94 

0.16 

2.49 

54.13 

22.88 

30.42 

—.003 

54 

20.04 

0.24 

2.56 

54.15 

22.89 

30.42 

+.005 

82 

2039 

0.57 

2.89 

54.39 

23.13 

30.66 

.013 

109 

20.97 

1.14 

3.44 

54.89 

23.63 

31.15 

.023 

137 

21.78 

1.95 

4.24 

55.65 

2439 

31.91 

.030 

164 

22.65 

2.84 

5.14 

56.53 

25.26 

82.77 

.031 

191 

23.46 

3.68 

5.91 

57.36 

26.11 

33.63 

.029 

219 

24.08 

4.34 

6.67 

58.14 

26.81 

3434 

.020 

246 

24.37 

4.68 

7.03 

58.45 

27.21 

34.75 

+.007 

273 

24.37 

4.71 

7.07 

58.54 

27.32 

34.85 

—.001 

300 

24.14 

4.48 

6.86 

58.39 

27.16 

34.71 

.008 

327 

23.83 

4.19 

6.55 

58.12 

26.89 

34.44 

.010 

354 

23.55 

3.89 

6.25 

57.84 

26.60 

34.15 

—.008 

Dec. 

=  —  4°  58' 

—  14°  21' 

—  16°  35' 

—  6°  49' 

—  9°  52' 

—  10°  23' 

Mag 

.=          5 

4 

3 

4.5 

5.4 

5 

x  Fisciom. 

X  Piscium. 

20  Piscium. 

27  Piscium. 

30  Piscium. 

83  Piscium. 

23h-  19,n- 

23b.  34m* 

23h-  4001' 

23I1.  511m 

28h-54m' 

23h-  5%m' 

8. 

a. 

a. 

B. 

a. 

B. 

1 

35.51 

44.44 

34.86 

20.63 

37.14 

0.54 

—.010 

28 

35.33 

44.23 

34.65 

20.41 

86.92 

031 

—.005 

55 

35.31 

44.18 

34.58 

20.32 

36.82 

0.20 

+.002 

no 

36.01 

44.79 

35.17 

20.84 

3733 

0.68 

.021 

138 

36.75 

45.51 

35.87 

21.53 

38.01 

1.87 

.028 

165 

37.61 

4636 

86.71 

22.36 

38.84 

2.20 

.031 

192 

38.45 

47.21 

37.57 

23.23 

39.71 

3.07 

.029 

220 

39.15 

47.94 

38.33 

23.99 

40.48 

3.84 

.022 

247 

39  55 

48.38 

38.77 

24.47 

44.97 

4.32 

.011 

274 

39.67 

48.54 

38.95 

24.68 

41.19 

436 

+.002 

301 

39.54 

48.45 

38.87 

24.63 

41.16 

433 

—.005 

328 

39.24 

48.22 

38.65 

24.43 

40.96 

434 

.009 

356 

39.01 

47.98 

38.37 

24.15 

40.69 

4.07 

— .010 

Dec 

.  =  +  0°  28' 

+  1°0' 

—    8°  33' 

—  4°  21' 

—  6°  49' 

—  6°  32' 

Mag 

\  «          5.4 

5 

6 

5.6 

5 

5 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

JANUARY. 

FEBRUARY. 

Date. 

Semi- 

Horizontal 

Hourly 

Meridian 

Hourly 

Semi- 

Horizontal 

Hourly 

Meridian 

Hourly 

diameter. 

Parallax. 

DHL 

Transit. 

Diff, 

diameter. 

Parallax. 

Diff, 

Transit. 

Dfff. 

d. 

I      a 

1         M 

n 

h.    m. 

m. 

1        K 

i      « 

M 

h.    m. 

m. 

1.0 

16     1.5 

58  42.4 

+0.74 

U.    4  43.0 

1.95 

16     9.0 

59     9.7 

—0.53 

V.   5  56.3 

2.22 

1.5 

16     3.9 

58  50.9 

0.67 

L.  17     6.4 

1.95 

16     7.1 

59     2.9 

0.61 

L.  18  23.5 

230 

2.0 

16     6.0 

58  58.6 

0.60 

U.    5  29.6 

1.96 

16     5.0 

58  55.1 

0.68 

U.   6  51.5 

237 

2.5 

16     7.9 

59     5.4 

0.53 

L.  17  53.5 

1.99 

16    2.7 

58  46.5 

0.75 

L.  19  20.5 

2.43 

3.0 

16     9.5 

59  11.3 

0.45 

U.    6  17.5 

2.02 

16    0.2 

58  37.2 

0.81 

U.    7  50.0 

2.48 

3.5 

16  10.8 

59  16.2 

0.36 

L.  18  42.0 

2.07 

15  57.4 

58  27.1 

0.87 

L.  20  20.0 

2.51 

4.0 

16  11.8 

59  19.9 

0.25 

U.    7     7.8 

2.14 

15  54.4 

58  16.3 

0.93 

U.    8  50.3 

2.52 

4.5 

16  12.4 

59  22.3 

+0.13 

L.  19  33.4 

2.22 

15  51.3 

58    4.8 

0.99 

L.  21  20.6 

2.51 

5.0 

16  12.6 

59  23.2 

0.00 

U.    8    0.5 

2.30 

15  48.0 

57  52.6 

1.05 

U.    9  50.5 

2.47 

5.5 

16  12.4 

59  22.4 

—0.14 

L.  20  28.7 

2.38 

15  44.5 

57  39.6 

1.11 

L.  22  19.7 

2.40 

6.0 

16  11.7 

59  19.8 

0.30 

U.    8  57.8 

2.46 

15  40.8 

57  25.9 

1.16 

U.  10  48.1 

232 

6.5 

16  10.5 

59  15.3 

0.47 

L.21  27.9 

2.52 

15  36.9 

57  11.6 

1.21 

L.  23  15.4 

2.22 

7.0 

16     8.7 

59     8.7 

0.64 

U.    9  58.6 

2.56 

15  32.8 

56  56.8 

1.25 

U.ll  41.5 

2.13 

7.5 

16     6.3 

59    0.0 

0.82 

L.  22  29.7 

2.59 

15  28.6 

56  41.5 

1.28 

8.0 

16    3.4 

58  49.1 

0.99 

U.  11     0.9 

2.59 

15  24.4 

56  25.9 

1.30 

L.    0    6.5 

2.04 

8.5 

15  59.9 

58  36.2 

1.15 

L.  23  31.7 

2.54 

15  20.1 

56  10.2 

1.30 

U.  12  30.5 

1.96 

9.0 

15  55.9 

58  21.4 

1.30 

15  15.8 

55  54.6 

1.29 

L.    0  53.4 

1.88 

9.5 

15  51.4 

58    4.9 

1.44 

U.12     2.0 

2.47 

15  11.6 

55  39.2 

1.26 

U.  13  15.5 

1.82 

10.0 

15  46.5 

57  46.9 

1.55 

L.    0  30.9 

2.38 

15     7.6 

55  24.3 

1.21 

L.    1  36.9 

1.76 

10.5 

15  41.3 

57  27.7 

1.63 

U.  12  58.9 

2.28 

15     3.8 

55  10.2 

1.13 

U.13  57.6 

1.71 

11.0 

15  35.8 

57     7.8 

1.68 

L.    1  25.7 

2.18 

15     0.2 

54  57.1 

1.04 

L.    2  17.8 

1.67 

11.5 

15  30.2 

56  47.4 

1.70 

U.  13  51.2 

2.08 

14  57.0 

54  45.2 

0.93 

U.  14  37.8 

1.66 

12.0 

15  24.6 

56  27.0 

1.68 

L.    2  15.4 

1.97 

14  54.1 

54  34.7 

0.80 

L.    2  57.6 

1.65 

12.5 

15  19.2 

56     7.0 

1.63 

U.  14  38.6 

1.89 

14  51.7 

54  26.0 

0.65 

U.15  17.4 

1.65 

13.0 

15  14.0 

55  47.7 

1.56 

L.    3     0.8 

1.82 

14  49.9 

54  19.1 

0.48 

L.    3  37.3 

1.67 

13.5 

15     9.1 

55  29.5 

1.46 

U.  15  22.2 

1.76 

14  48.6 

54  14.3 

0.30 

U.  15  57.4 

1.69 

14.0 

15     4.5 

55  12.7 

1.33 

L.    3  42.9 

1.71 

14  47.9 

54  11.8 

—0.11 

L.    4  17.9 

1.72 

14.5 

15     0.4 

54  57.6 

1.18 

U.  16     3.1 

1.68 

14  47.8 

54  11.6 

+0.09 

U.  16  38.9 

1.77 

15.0 

14  56.8 

54  44.5 

1.00 

L.    4  23.0 

1.65 

14  48.4 

54  14.0 

0.30 

L.    5     0.6 

1.83 

15.5 

14  53.8 

54  33.6 

0.81 

U.  16  42.6 

1.63 

14  49.7 

54  18.9 

0.52 

U.  17  23.0 

1.90 

16.0 

14  51.5 

54  25.0 

0.61 

L.    5     2.3 

1.63 

14  51.7 

54  26.4 

0.73 

L.    5  46.2 

1.97 

16.5 

14  49.9 

54  18.9 

0.40 

U.17  22.0 

1.65 

14  54.5 

54  36.5 

0.95 

U.  18  103 

2.04 

17.0 

14  49.0 

54  15.4 

—0.18 

L.    5  42.0 

1.68 

14  58.0 

54  49.1 

1.16 

L.    6  353 

2.12 

17.5 

14  48.7 

54  14.5 

+0.04 

U.  18     2.4 

1.72 

15     2.2 

55     4.3 

1.36 

U.  19     1.2 

2.19 

18.0 

14  49.1 

54  16.3 

0.26 

L.    6  23.3 

1.77 

15     6.9 

55  21.7 

1.54 

L.    7  28.0 

2.26 

18.5 

14  50.3 

54  20.7 

0.48 

U.  18  44.9 

1.83 

15  12.2 

55  41.3 

1.71 

D.  19  55.4 

231 

19.0 

14  52.2 

54  27.7 

0.69 

L.    7     7.3 

1.91 

15  18.1 

56     2.8 

1.86 

L.    8  23.4 

234 

19.5 

14  54.8 

54  37.2 

0.89 

U.  19  30.6 

1.99 

15  24.4 

56  25.9 

1.98 

U.20  51.7 

236  1 

20.0 

14  58.0 

54  49.0 

1.07 

L.    7  54.9 

2.07 

15  31.0 

56  50.3 

2.07 

L.    9  20.2 

236  I 

20.5 

15     1.8 

55     2.9 

1.24 

U.  20  20.2 

2.14 

15  37.8 

57  15.5 

2.11 

U.21  48.5 

235  | 

21.0 

15     6.1 

55  18.8 

1.39 

L.    8  46.4 

2.21 

15  44.8 

57  41.0 

2.11 

L.  10  16.5 

232  . 

21.5 

15  10.9 

55  36.3 

1.52 

U.21   13.5 

2.28 

15  51.7 

58     6.2 

2.07 

U.  22  44.1 

2.28  i 

22.0 

15  16.0 

55  55.2 

1.62 

L.    9  41.3 

2.34 

15  58.3 

58  30.6 

1.98 

L.  11   11.1 

2.23  | 

22.5 

15  21.4 

56  15.1 

1.68 

U.  22     9.7 

2.37 

16     4.6 

58  53.7 

1.85 

U.23  37.6 

2.18 

23.0 

15  27.0 

56  35.6 

1.72 

L.  10  38.4 

2.39 

16  10.4 

59  14.9 

1.67 

23.5 

15  32.7 

56  56.4 

1.73 

U.28     7.1 

2.38 

16  15  5 

59  33.7 

1.45 

L.12    8.5 

2.14 

24.0 

15  38.3 

57  17.1 

1.70 

L.  11  35.6 

2.36 

16  19.9 

59  49.7 

1.19 

U.   0  29.0 

2.10 

24.5 

15  43.8 

57  37.2 

1.63 

16  23.4 

60     2.4 

0.91 

L.  12  54.0 

2.08 

25.0 

15  49.0 

57  56.3 

1.54 

U.   0    8.7 

2.32 

16  25.9 

60  11.6 

0.62 

U.    1  18.8 

2.06 

25.5 

15  53.9 

58  14.1 

1.42 

L.  12  31.3 

2.27 

16  27.4 

60  17.3 

0.32 

L.  13  43.6 

2.06 

26.0 

15  58.3 

58  30.4 

1.28 

U.   0  58.2 

2.21 

16  27.9 

60  19.4 

-f-0.03 

F.   2     8.3 

2.07 

26.5 

16     2.2 

58  44.8 

1.11 

L.  13  24.3 

2.15 

16  27.5 

60  18.0 

—0.25 

L.14  333 

2.10 

27.0 

16     5.5 

58  57.1 

0.93 

U.    1  49.8 

2.10 

16  26.3 

60  13.3 

0.51 

U.    2  58.7 

2.14 

27.5 

16     8.2 

59     7.2 

0.75 

L.  14  14.7 

2.06 

16  24.3 

60     5.7 

0.74 

L.  15  24.6 

2.18 

28.0 

16  10.4 

59  15.1 

0.57 

U.    2  39.2 

2.02 

16  21.5 

59  55.5 

0.94 

U.   3  51.1 

2.24 

28.5 

16  12.0 

59  20.8 

0.39 

L.  15     3.3 

2.00 

16  18.1 

59  43.1 

1.11 

L.  16  18.4 

231 

29.0 

16  13.0 

59  24.4 

0.22 

U.   3  27.2 

2.00 

16  14.2 

59  28.9 

1.24 

U.   4  46.5 

237 

29.5 

16  13.4 

59  26.0 

4-0.06 

L.  15  51.1 

2.00 

16  10.0 

59  13.4 

1.33 

L.  17  153 

2.42 

30.0 

16  13.3 

59  25.8 

—0.09 

U.   4  15.2 

2.02 

16     5.5 

58  56.9 

1.40 

U.    5  44.7 

2.47 

30.5 

16  12.8 

59  23.9 

0.22 

L.  16  39.6 

2.05 

16    0.9 

58  39.8 

1.44 

L.  18  14.6 

2.50 

31.0 

16  11.9 

59  20.4 

0.34 

U.    5    4.6 

2.10 

15  56.2 

58  22.4 

1.45 

U.    6  44.8 

2.51 

31.5 

16  10.6 

59  15.6 

—0.44 

L.  17  30.0 

2.16 

15  51.4 

58     4.9 

—1.45 

L.  19  15.0 

2.50 

MOON,    185T. 


325 


FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

MARCH. 

APRIL. 

Date. 

Semi- 

Horizontal 

Hourly 

Meridian 

Hourly 

Semi- 

Horizontal 

Hourly 

Meridian 

Hourly 

diameter. 

Parallax. 

Diff. 

Transit. 

Diff. 

diameter. 

Parallax. 

Diff. 

Transit. 

Diff. 

d. 

i      « 

i      ii 

H 

h.    m. 

m. 

i      n 

57*  443 

ii 

h.    m. 

m. 

1.0 

16  14.2 

59  28.9 

—1.24 

U.    4  46.5 

2.36 

15  45.8 

—1.95 

U.    6  37.8 

2.40 

.     1.5 

16  10.0 

59  13.4 

1.83 

L.  17  153 

2.42 

15  39.5 

57  21.5 

138 

L.  19     6.0 

231 

2.0 

16     5.5 

58  56.9 

MO 

U.    5  44.7 

2.47 

15  33.5 

56  593 

1.80 

U.    7  33.1 

2.21 

2.5 

16     0.9 

58  39.8 

1.44 

L.  18  14.6 

2.50 

15  27.8 

56  383 

1.70 

L.  19  59.0 

2.11 

3.0 

15  562 

58  22.4 

1.45 

U.    6  44.8 

2.52 

15  22.4 

56  18.5 

1.58 

U.    8  23.8 

2.02 

3.5 

15  51.4 

58    4.9 

1.45 

L.  19  15.0 

230 

15  173 

56     0.0 

1.46 

L.  20  47.4 

1.93 

4.0 

15  46.6 

57  47.5 

1.44 

U.    7  44.8 

2.47 

15  12.6 

55  42.9 

135 

U.    9  10.1 

1.85 

4.5 

15  41.9 

57  80.3 

1.42 

L.  20  14.1 

2.41 

15     83 

55  27.2 

1.25 

L.  21  31.9 

1.79 

5.0 

15  37.3 

57  18.5 

1.38 

U.    8  42.5 

233 

15    4.4 

55  12.8 

1.14 

U.   9  53.0 

1.74 

5.5 

15  32.9 

56  57.2 

1.34 

L.2I  10.0 

2.24 

15     0.9 

54  59.8 

1.03 

L.  22  13.6 

1.70 

6.0 

15  28.6 

56  41.4 

1.30 

U.    9  363 

2.15 

14  57.8 

54  48.2 

0.92 

U.  10  33.7 

1.67 

6.5 

15  24.4 

56  26.0 

1.26 

L.  22     1.6 

2.06 

14  55.0 

54  37.8 

0.81 

L.  22  53.5 

1.64 

7.0 

15  20.3 

56  11.1 

1.22 

U.  10  25.9 

1.98 

14  52.5 

54  28.7 

0.71 

U.ll  13.1 

1.63 

7.5 

15  16.4 

55  56.7 

1.18 

L.  22  49.1 

1.90 

14  503 

54  20.8 

0.61 

L.  23  32.8 

1.64 

8.0 

15  12.6 

55  42.9 

1.13 

Vu.il  11.5 

133 

14  48.5 

54  14.1 

0.51 

U.ll  52.5 

1.65 

8.5 

15     9.0 

55  29.7 

1.08 

L.  23  33.1 

1.77 

14  47.0 

54    8.6 

0.41 

9.0 

15     5.6 

55  17.1 

1.03 

U.  11  54.0 

1.72 

14  45.8 

54    43 

031 

L.    0  12.5 

1.68 

9.5 

15     2.4 

55     5.1 

0.97 

14  45.0 

54     1.2 

0.20 

U.  12  82.9 

1.72 

10.0 

14  59.4 

54  53.9 

0.90 

L.    0  14.5 

1.69 

14  443 

53  59.4 

—0.09 

L.    0  53.7 

1.76 

10.5 

14  56.6 

54  43.5 

0.83 

U.  12  34.6 

1.67 

14  44.4 

53  59.0 

+0.03 

U.  13  15.1 

1.81 

11.0 

14  54.0 

54  34.1 

0.74 

L.    0  54.4 

1.65 

14  44.7 

54     0.1 

0.15 

L.    1  37.1 

1.86 

11.5 

14  51.7 

54  25.7 

0.65 

U.  13  14.2 

1.65 

14  45.4 

54    2.7 

0.29 

U.  13  59.8 

1.92 

12.0 

14  49.7 

54  18.4 

0.55 

L.    1  34.0 

1.66 

14  46.6 

54     7.0 

0.43 

i*    2  233 

1.98 

12.5 

14  48.1 

54  12.5 

0.43 

U.  13  54.0 

1.67 

14  48.2 

54  13.1 

0.58 

U.  14  47.5 

2.05 

13.0 

14  46.9 

54     8.1 

0.30 

L.    2  14.2 

1.70 

14  503 

54  21.0 

0.74 

L.    3  12.5 

2.11 

13.5 

14  46.1 

54     5.4 

—0.15 

U.  14  34.9 

1.74 

14  53.0 

54  30.8 

0.90 

U.  15  38.2 

2.16 

14.0 

14  45.8 

54     4.5 

0.00 

L.    2  56.1 

1.79 

14  563 

54  42.7 

1.07 

L.    4     4.4 

2.20 

14.5 

14  46.1 

54     5.5 

+0.17 

U.15  17.9 

1.84 

15    0.1 

54  56.7 

1.25 

U.16  31.1 

2.23 

15.0 

14  47.0 

54    8.6 

0.35 

L.    3  40.3 

1.90 

15    4.5 

55  12.7 

1.48 

L.    4  58.0 

2.24 

15.5 

14  48.5 

54  14.0 

0.55 

U.  16     3.5 

1.97 

15    9.5 

55  30.9 

1.60 

U.17  25.0 

2.25 

16.0 

14  50.6 

54  21.7 

0.74 

L.    4  27.6 

2.04 

15  15.0 

55  51.1 

1.77 

L.    5  52.0 

2.24 

16.5 

14  53.3 

54  31.7 

0.93 

U.  16  52.5 

2.11 

15  21.0 

56  133 

1.93 

U.18  18.7 

2.22 

17.0 

14  56.7 

54  44.1 

1.13 

L.    5  18.2 

2.17 

15  27.5 

56  37.4 

2.08 

L.    6  45.1 

2.19 

17.5 

15     0.7 

54  58.9 

1.33 

D.  17  44.5 

2.22 

15  34.5 

57     8.1 

2.20 

U.19  ll.l 

2.15 

18.0 

15     5.4 

55  16.1 

1.53 

L.    6  11.5 

2.26 

15  41.9 

57  80.2 

2.30 

L.    7  86.7 

2.12 

18.5 

15  10.8 

55  35.7 

1.78 

U.  18  38.9 

2.29 

15  49.6 

57  583 

237 

U.  20     2.0 

2.09 

19.0 

15  16.8 

55  57.6 

1.91 

L.    7     6.5 

230 

15  57.4 

58  27.0 

239 

L.    8  26.9 

2.07 

19.5 

15  23.3 

56  21.5 

2.06 

U.  19  34.2 

2.80 

16     5.2 

58  55.7 

236 

U.20  51.5 

2.05 

20.0 

15  30.2 

56  47.1 

2.19 

L.    8     1.8 

2.29 

16  12.8 

59  23.7 

2.27 

L.    9  16.0 

2.04 

20.5 

15  37.5 

57  14.1 

2.29 

U.20  29.1 

2.26 

16  20.0 

59  503 

2.12 

U.21  40.5 

2.05 

21.0 

15  45.1 

57  42.0 

2.35 

L.    8  56.0 

2.23 

16  266 

60  14.8 

1.92 

L.  10     53 

2.08 

21.5 

15  52.9 

58  10.4 

237 

U.21  22.6 

2.20 

16  32.5 

60  363 

1.66 

U.  22  30.4 

2.12 

22.0 

16    0.6 

58  38.8 

2.33 

L.    9  48.7 

2.16 

16  37.5 

60  54.7 

135 

L.  10  56.0 

2.17 

225 

16     8.1 

59     6.5 

2.23 

U.22  14.4 

2.13 

16  41.4 

61     8.8 

0.99 

U.23  22.4 

2.23 

23.0 

16  15.2 

59  32.6 

2.08 

L.  10  39.8 

2.11 

16  44.0 

61  18.4 

0.60 

L.  11  49.6 

230 

23.5 

16  21.7 

59  56.5 

1.87 

U.28     4.9 

2.09 

16  45.3 

61  23.1 

+0.18 

24.0 

16  27.5 

60  17.6 

1.61 

L.11   29.9 

2.08 

16  45.2 

61  22.7 

—0.24 

U.   0  17.7 

239 

24.5 

16  32.3 

60  35.4 

1.31 

U.23  55.0 

2.10 

16  437 

61  173 

0.65 

L.  12  46.9 

2.48 

25.0 

16  36.0 

60  49.2 

0.97 

16  40.9 

.61     7.0 

1.04 

U.    1  17.2 

236 

25.5 

16  38.6 

60  58.7 

0.60 

L.  12  20.4 

2.12 

16  36.9 

60  523 

139 

L.  13  483 

2.62 

26.0 

16  40.0 

61     3.6 

+0.21 

U.   0  46.1 

2.16 

16  31.9 

60  38.8 

1.68 

U.   2  20.1 

2.67 

26.5 

16  40.1 

61     3.9 

—0.17 

L.  13  123 

2.21 

16  26.0 

60  12.0 

l!92 

L.  14  52.4 

2.69 

27.0 

16  88.9 

60  59.6 

0.53 

U.    1  39.2 

2.28 

16  19.4 

59  47.6 

2.11 

U.   3  24.6 

2.67 

27.5 

16  36.6 

60  51.1 

0.87 

L.14     6.9 

234 

16  12.2 

59  21.3 

2.24 

L.  15  56.5 

2.62 

28.0 

16  33.2 

60  38.6 

1.18 

U.    2  35.4 

2.41 

16    4.7 

58  53.8 

231 

U.   4  27.6 

2.55 

28.5 

16  28.9 

60  22.7 

1.44 

L.  15     4.7 

2.47 

15  57.0 

58  25.8 

238 

L.  16  57.6 

2.45 

29.0 

16  23.8 

60    4.0 

1.65 

U.   8  34.8 

2.53 

15  49.4 

57  57.9 

230 

U.   5  26.4 

2.34 

29.5 

16  18.1 

59  43.1 

1.81 

L.  16     5.5 

2.57 

15  42.0 

57  30.5 

2.25 

L.  17  53.8 

2.22 

30.0 

16  11.9 

59  20.5 

1.93 

U.   4  36.5 

2.58 

15  34.8 

57    4.1 

2.15 

U.    6  19.8 

2.12 

30.5 

16     5.5 

58  56.8 

2.00 

L.  17     7.5 

2.57 

15  28.0 

56  39.0 

•    2.02 

L.  18  44.6 

2.04 

31.0 

15  58.9 

58  32.6 

2.02 

U.   5  383 

2.54 

15  21.7 

56  15.6 

1.86 

U.    7     8.4 

1.99 

31.5 

15  52.3 

58     8.4 

—2.00 

L.  18     8.5 

2.48 

15  16.0 

55  54.1 

—1.66 

L.  19  81.5 

1.97 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

MAY. 

JUNE. 

Date. 

Semi- 

Horlstmtal 

Hourly 

Meridian 

Hourly 

Semi- 

Horisontal 

Hourly 

Meridian 

Hourly 

diameter. 

Parallax. 

IMS. 

Transit 

Diff. 

diameter. 

Parallax. 

Diff. 

Transit. 

DHL 

<L 

1         H 

i      u 

a 

h.    m. 

m. 

/      ii 

i      ii 

a 

h.    m. 

m. 

1.0 

15  21.6 

56  15.5 

—1.89 

U.    7     8.1 

1.91 

14  53.5 

54  32.4 

— 4.96 

U.    7  51.4 

1.64 

1.5 

15  15.7 

55  53.8 

1.74 

L.  19  30.6 

1.84 

14  50.7 

54  22.0 

0.77 

L.  20  11.1 

1.65 

2.0 

15  10.2 

55  33.9 

1.58 

U.    7  523 

1.78 

14  48.5 

54  13.9 

0.58 

U.    8  31.0 

1.67 

2.5 

15     53 

55  16.0 

1.41 

L.  20  13.2 

1.72 

14  46.9 

54     8.0 

0.40 

L.  20  51.2 

1.70 

3.0 

15     1.0 

55     0.0 

1.25 

U.    8  33.5 

1.67 

14  45.8 

54     4.2 

0.24 

U.    9  11.8 

1.74 

3.5 

14  57.2 

54  46.0 

1.08 

L.  20  53.5 

1.65 

14  453 

54     23 

—0.08 

L.21  33.0 

1.79 

4.0 

14  53.9 

54  34.0 

0.98 

U.    9  13.1 

1.63 

14  453 

54     2.2 

+0.07 

U.    9  54.9 

1.85 

4.5 

14  51.1 

54  23.8 

0.77 

L.21  32.6 

1.63 

14  45.7 

54     3.9 

0.21 

L.  22  17.5 

1.91 

5.0 

14  48.9 

54  15.5 

0.62 

U.    9  52.2 

1.64 

14  46.6 

54     7.3 

034 

U.  10  40.8 

1.98 

5.5 

14  47.1 

54     9.0 

0.48 

L.  22  12.0 

1.66 

14  48.0 

54  12.1 

0.46 

L.  23     5.0 

2.05 

6.0 

14  45.8 

54    4.0 

035 

U.  10  32.1 

1.69 

14  49.7 

54  183 

0.56 

U.ll  30.1 

2.12 

6.5 

14  44.8 

54     0.6 

0.22 

L.  22  52.5 

1.73 

14  51.6 

54  25.6 

0.65 

L.  23  55.8 

2.17 

7.0 

14  443 

53  58.6 

—0.10 

U.U   13.5 

1.78 

14  5S.9 

54  34.0 

0.74 

U.  12  22.0 

2.21 

7.5 

14  44.2 

53  58.1 

+0.01 

L.  23  35.1 

1.83 

14  56.5 

54  43.4 

0.83 

8.0 

14  44.4 

53  58.9 

0.12 

U.  11  57.4 

1.89 

14  593 

54  53.8 

0.91 

L.    0  48.7 

2.24 

8.5 

14  44.9 

54     1.0 

0.23 

15    2.4 

55     5.2 

0.99 

U.18  15.7 

2.25 

9.0 

14  453 

54    43 

034 

L.    0  20.5 

1.96 

15    5.8 

55  17.6 

1.07 

L.    1  42.7 

2.24 

9.5 

14  47.1 

54     9.0 

0.45 

U.  12  443 

2.02 

15     9.4 

55  30.9 

1.14 

U.  14     9.5 

2.22 

10.0 

14  48.7 

54  15.0 

0.56 

L.    1     8.9 

2.08 

15  13.2 

55  45.0 

1.21 

L.    2  36.0 

2.19 

10.5 

14  50.7 

54  22.4 

0.67 

U.  13  34.2 

2.13 

15  173 

56    0.0 

1.28 

U.  15     2.0 

2.15 

11.0 

14  53.1 

54  31.1 

0.78 

L.    2     0.1 

2.18 

15  21.6 

56  15.8 

1.35 

L.    3  27.5 

.2.10 

11.5 

14  55.9 

54  41.2 

0.90 

U.  14  26.5 

2.22 

15  26.2 

56  32.5 

1.42 

U.  15  52.4 

2.05 

12.0 

14  59.0 

54  52.8 

1.03 

L.    2  53.2 

2.23 

15  31.0 

56  50.0 

1.49 

L.    4  16.7 

2.00 

12.5 

15     2.6 

55     5.9 

1.16 

U.  15  20.0 

2.23 

15  35.9 

57     8.2 

1.55 

U.  16  40.5 

1.97 

13.0 

15     6.6 

55  20.6 

1.29 

L.    3  46.8 

2.22 

15  41.0 

57  27.1 

1.60 

L.    5     3.9 

1.94 

13.5 

15  11.0 

55  36.9 

1.42 

U.16  133 

2.20 

15  46.3 

57  46.5 

1.63 

U.17  27.1 

1.92 

14.0 

15  15.9 

55  54.8 

1.55 

L.    4  39.5 

2.17 

15  51.7 

58     63 

1.66 

L.    5  50.1 

1.92 

14.5 

15  21.2 

56  143 

1.68 

U.17     5.2 

2.13 

15  57.2 

58  26.4 

1.67 

U.18  13.1 

1.93 

15.0 

15  26.9 

56  35.2 

1.80 

L.    5  30.4 

2.08 

16     2.6 

58  463 

1.64 

L.    6  36.4 

1.95 

15.5 

15  33.0 

56  57.6 

1.91 

n.17  55.2 

2.05 

16     7.9 

59     5.8 

1.60 

U.19    0.0 

1.99 

16.0 

15  39.4 

57  21.2 

2.01 

L.    6  19.6 

2.02 

16  13.0 

59  24.6 

1.52 

L.    7  24.2 

2.05 

16.5 

15  46.1 

57  45.8 

2.08 

U.  18  43.6 

1.99 

16  17.8 

59  42.2 

139 

U.  19  49.2 

2.12 

17.0 

15  53.0 

58  11.1 

2.13 

L.    7     7.3 

1.97 

16  22.1 

59  58.0 

1.23 

L.    8  151 

2.20 

17.5 

16    0.0 

58  36.8 

2.15 

U.19  30.9 

1.97 

16  25.9 

60  11.7 

1.03 

U.  20  42.1 

230 

18.0 

16     7.0 

59     2.5 

2.12 

L.    7  54.6 

1.98 

16  28.9 

60  22.8 

0.80 

L.    9  10.4 

2.41 

18.5 

16  13.8 

59  27.5 

2.03 

U.20  18.5 

2.01 

16  31.1 

60  30.8 

0.52 

U.21  40.0 

2.52 

19.0 

16  203 

59  51.2 

1.91 

L.    8  42.8 

2.05 

16  32.3 

60  35.4 

•4-0.23 

L.  10  10.8 

2.61 

19.5 

16  263 

60  13.1 

1.73 

U.  21     7.7 

2.11 

16  32.6 

60  363 

—0.08 

U.  22  42.6 

2.68 

20.0 

16  31.5 

60  32.4 

1.48 

L.    9  33.5 

2.18 

16  31.8 

60  33.4 

0.41 

L.  11  15.2 

2.73 

20.5 

16  35.9 

60  48.5 

1.19 

U.22     0.2 

2.27 

16  29.9 

60  26.4 

0.75 

V.  23  48.1 

2.74 

21.0 

16  39.2 

61     03 

0.86 

L.  10  28.0 

237 

16  26.9 

60  15.5 

1.06 

L.  12  20.9 

2.72 

21.5 

16  41.4 

61     8.9 

0.49 

U.  22  57.0 

2.47 

16  23.0 

60     1.1 

1.34 

22.0 

16  42.4 

61  12.5 

-HMO 

L.  11  273 

2.57 

16  18.2 

59  43.5 

1.59 

U.   0  53.2 

2.65 

22  5 

16  42.1 

61   113 

—030 

U.23  58.6 

2.65 

16  12J6 

59  22.9 

1.81 

L.  13  24.5 

2.56 

23.0 

16  40.5 

61     5.3 

0.69 

L.  12  30.8 

2.72 

16     6.4 

59     0.0 

1.98 

U.    1  54.5 

2.44 

23.5 

16  37.6 

60  54.7 

1.06 

15  59.7 

58  35.4 

2.09 

L.  14  23.1 

232 

24.0 

16  33.5 

60  39.9 

1.41 

U.    1     3.7 

2.76 

15  52.7 

58     9.8 

2.16 

U.    2  50.3 

2.21 

24.5 

16  28.4 

60  21.1 

1.72 

L.  13  36.8 

2.75 

15  45.6 

57  43.6 

2.19 

L.  15  16.1 

2.09 

25.0 

16  22.5 

59  58.9 

•     1.97 

U.   2     9.5 

2.70 

15  38.4 

57  17.2 

2.18 

U.   3  40.5 

1.98 

25.5 

16  15.8 

59  34.2 

2.14 

L.  14  41.5 

2.62 

15  313 

56  513 

2.12 

L.  16     3.7 

1.89 

26.0 

16     8.5 

59     7.6 

2.28 

U.   3  12.4 

2.52 

15  24.5 

56  26.4 

2.01 

U.    4  26.0 

1.62 

26.5 

16     0.8 

5839.7 

2.36 

L.  15  42.0 

2.41 

15  18.2 

56     3.0 

1.88 

L.  16  47.4 

1.75 

27.0 

15  53.0 

58  11.2 

238 

u.   4  10.1 

2.28 

15  123 

55  413 

1.72 

U.   5     8.1 

1.71 

27.5 

15  453 

57  42.7 

236 

L.  16  36.7 

2.16 

15     6.9 

55  21.6 

1.55 

L.  17  28.5 

1.68 

28.0 

15  37.7 

57  14.7 

2.29 

U.    5     1.9 

2.05 

15     2.1 

55    4.1 

136 

U.   5  48.5 

1.66 

28.5 

15  30.4 

56  47.8 

2.18 

L.  17  25.9 

1.95 

14  58.0 

54  48.9 

1.16 

L.18     6.4 

1.66 

29.0 

15  23.4 

56  22.4 

2.04 

U.   5  48.7 

1.86 

14  54.5 

54  36.1 

0.96 

U.    6  283 

1.67 

29.5 

15  17.0 

55  58.8 

1.89 

L.  16  10.5 

1.78 

14  51.7 

54  25.8 

0.75 

L.  18  48.4 

1.68 

30.0 

15  11.1 

55  37.1 

1.72 

U.   6  31.6 

1.72 

14  49.6 

54  18.0 

0.54 

U.    7     8.8 

1.72 

30.5 

15     5.8 

55  17.5 

1.54 

L.  18  52.0 

1.68 

14  48.2 

54  12.8 

0.33 

L.  19  29.7 

1.77 

31.0 

15     1.1 

55     0.2 

135 

U.    7  12.0 

1.66 

14  47.4 

54  10.1 

—0.12 

U.   7  51.1 

1.81 

31.5 

14  57.0 

54  45.1 

-1.16 

L.  19  81.8 

1.64 

14  47.4 

54  10.0 

+0.10 

L.  20  13  2 

1.88 
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FOR  WASHINGTON  MEAN  , 

NOON  AND  MIDNIGHT. 

JULY. 

AUGUST. 

Date. 

Semi- 

Horizontal 

Hourly 

Meridian 

Hourly 

Semi. 

Horlsontal 

Hourly 

Meridian 

Hourly 

dT 

diameter. 

Parallax. 

Diff. 

Transit. 

Diff. 

diameter. 

Parallax. 

Diff. 

Transit. 

Diff. 

i      a 

i      ii 

n 

h.    m. 

m. 

/      // 

i      ii 

« 

h.    m. 

m. 

1.0 

14  47.5 

54  10.0 

-0.12 

U.    7  51.1 

1.81 

14  59.7 

54  54.9 

+1.08 

U.    8  59.6 

2.24 

1.5 

14  47.4 

54     9.4 

+0.06 

L.  20  13.2 

1.88 

15     3.5 

55     8.7 

1.21 

L.  21  26.7 

2.27 

2.0 

14  47.8 

54  11.1 

0.23 

U.    8  36.1 

1.93 

15     7.6 

55  24.0 

1.32 

U.    9  54.0 

2.28 

2.5 

14  48.8 

54  14.8 

0.39 

L.  20  59.7 

2.01 

15  12.1 

55  40.4 

1.41 

L.22  21.4 

2.27 

3.0 

14  50.4 

54  20.7 

0.55 

U.    9  24.2 

2.08 

15  16.8 

55  57.8 

1.48 

U.  10  48.6 

2.25 

3.5 

14  52.5 

54  28.3 

0.69 

L.  21  49.5 

2.13 

15  21.8 

56  15.7 

1.51 

L.  23  15.4 

2.21 

4.0 

14  55.0 

54  37.4 

0.81 

U.  10  15.5 

2.19 

15  26.8 

56  34.0 

1.52 

U.ll  41.7 

2.18 

4.5 

14  57.8 

54  47.9 

0.92 

L.  22  42.1 

2.23 

15  31.7 

56  52.3 

1.50 

5.0 

15     0.9 

54  59.6 

1.01 

U.ll     9.1 

2.27 

15  36.1 

57  10.2 

1.46 

L.    0     7.6 

2.13 

5.5 

15     4.3 

55  12.3 

1.08 

L.  23  36.4 

2.27 

15  41.2 

57  27.5 

1.40 

U.  12  32.8 

2.08 

6.0 

15     8.0 

55  25.9 

1.14 

u.  12    3.6 

2.27 

15  45.6 

57  44.0 

1.33 

L.    0  57.4 

2.03 

6.5 

15  11.9 

55  39.7 

1.19 

15  49.6 

57  59.5 

1.24 

U.13  21.6 

2.00 

7.0 

15  15.8 

55  54.2 

1.21 

L.    0  30.7 

2.23 

15  53.5 

58  13.6 

1.13 

L.    1  45.3 

1.97 

7.5 

15  19.8 

56     9.1 

1.23 

U.  12  57.3 

2.20 

15  57.1 

58  26.4 

1.01 

U.  14     8.8 

1.95 

8.0 

15  23.9 

56  24.1 

1.25 

L.    1  23.5 

2.16 

16     0.3 

58  37.9 

0.89 

L.    2  32.1 

1.94 

8.5 

15  28.0 

56  39.2 

1.26 

U.  13  49.1 

2.10 

16    3.0 

58  47.9 

0.77 

U.  14  55.4 

1.95 

9.0 

15  32.1 

.  56  54.4 

1.25 

L.    2  14.0 

2.04 

16     5.3 

58  56.4 

0.65 

L.    3  18.8 

1.97 

9.5 

15  36.2 

57     9.4 

1.24 

U.  14  38.3 

1.99 

16     7.2 

59     3.5 

0.53 

U.  15  42.7 

2.01 

10.0 

15  40.8 

57  24.2 

1.23 

L.    3     2.2 

1.95 

16     8.7 

59     9.1 

0.41 

L.    4     7.0 

2.06 

10.5 

15  44.3 

57  38.9 

1.21 

U.  15  25.6 

1.93 

16     9.9 

59  13.3 

0.29 

U.  16  32.0 

2.12 

11.0 

15  48.2 

57  53.2 

1.19 

L.    3  48.6 

1.92 

16  10.6 

59  16.1 

0.18 

L.    4  57.9 

2.19 

11.5 

15  52.0 

58     7.2 

1.16 

U.  16  11.5 

1.92 

16  11.1 

59  17.6 

+0.08 

U.17  24.7 

2.27 

12.0 

15  55.8 

58  20.8 

1.12 

L.    4  34.4 

1.93 

16  11.2 

59  18.0 

—0.02 

L.    5  52.5 

2.36 

12.5 

15  59.3 

58  34.0 

1.08 

U.16  57.4 

1.95 

16  10.9 

59  17.2 

0.12 

U.18  21.3 

2.44 

13.0 

16     2.8 

58  46.8 

1.04 

L.    5  20.9 

1.98 

16  10.4 

59  15.2 

0.22 

L.    6  51.1 

2.51 

13.5 

16     6.1 

58  58.9 

0.97 

U.  17  44.8 

2.03 

16     9.6 

59  11.9 

0.32 

u.  19  21.7 

2.57 

14.0 

16     9.2 

59  10.1 

0.88 

L.    6     9.5 

2.10 

16     8.3 

59     7.2 

0.43 

L.    7  52.8 

2.60 

14.5 

16  11.9 

59  20.2 

0.78 

u.  18  35.0 

2.18 

16     6.6 

59     1.2 

0.55 

U.  20  24.2 

2.61 

15.0 

16  14.3 

59  29.2 

0.67 

L.    7     1.6 

-    2.27 

16     4.5 

58  53.8 

0.67 

L.    8  554 

2.58 

15.5 

16  16.5 

59  36.8 

0.54 

U.  19  29.4 

2.36 

16     2.2 

58  45.0 

0.79 

U.21  26.1 

2.54 

16.0 

16  17.8 

59  42.7 

0.39 

L.    7  58.3 

2.45 

15  59.4 

58  34.8 

0.91 

L.    9  56.0 

2.45 

16.5 

16  18.9 

59  46.5 

0.22 

U.20  28.3 

2.54 

15  56  2 

58  23.2 

1.03 

U.  22  24.9 

2.36 

17.0 

16  19.3 

59  48.1 

+0.03 

L.    8  59.4 

2.61 

15  52.7 

58  10.2 

1.14 

L.  10  52.6 

2.26 

17.5 

16  19.2 

59  47.3 

—0.18 

U.21  31.2 

2.66 

15  48.9 

57  55.9 

1.24 

U.23  19.1 

2.17 

18.0 

16  18.2 

59  43.9 

0.41 

L.  10    3.3 

2.68 

15  44.6 

57  40.4 

1.33 

L.  11  44.5 

2.07 

18.5 

16  16.5 

59  37.7 

0.64 

U.22  35.5 

2.66 

15  40.1 

57  24.0 

1.40 

19.0 

16  14.0 

59  28.7 

0.86 

L.11     7.2 

2.61 

15  35.4 

57     6.8 

1.46 

U.   0     8.7 

1.98 

19.5 

16  10.9 

59  17.0 

1.07 

U.23  38.0 

2.53 

15  30.6 

56  49.1 

1.49 

L.  12  31.9 

1.90 

20.0 

16     7.1 

59    3.0 

1.27 

L.  12     7.8 

2.43 

15  25.7 

56  31.0 

1.50 

U.   0  54.4 

1.83 

20.5 

16     2.6 

58  46.7 

1.45 

15  20.8 

56  12.9 

1.49 

L.  13  16.0 

1.78 

21.0 

15  57.6 

58  28.4 

1.60 

U.   0  36.3 

2.32 

15  16.1 

55  55.1 

146 

U.    1  37.1 

1.74 

21.5 

15  52.1 

58     8.4 

1.72 

L.  13     3.4 

2.20 

15  11.4 

55  37.8 

1.41 

L.  13  57.9 

1.72 

22.0 

15  46.4 

57  47.1 

1.80 

U.    1  29.3 

2.09 

15     7.0 

55  21.5 

1.32 

U.    2  18.4 

1.70 

22.5 

15  40.4 

57  25.0 

1.85 

L.  13  53.8 

1.99 

15     2.8 

55     6.3 

121 

L.  14  38.7 

1.70 

23.0 

15  34.3 

57     2.4 

1.86 

u.   2  17.3 

1.91 

14  59.1 

54  52.6 

1.08 

U.    2  59.1 

1.71 

23.5 

15  28.2 

56  40.0 

1.84 

L.  14  39.8 

1.84 

14  55.8 

54  40.6 

0.93 

L.  15  19.7 

1.73 

24.0 

15  22.2 

56  18.1 

1.79 

U.   3     1.5 

1.78 

14  53.1 

54  30.5 

0.75 

U.    3  40.6 

1.76 

24.5 

15  16.6 

55  57.1 

1.69 

L.  15  22.6 

1.74 

14  51.0 

54  22.7 

0.55 

L.  16     19 

1.80 

25.0 

15  11.3 

55  37.4 

1.56 

U.   3  43.2 

1.71 

14  49.6 

54  17.3 

0.35 

U.   4  23.7 

1.84 

25.5 

15     6.4 

55  19.3 

1.42 

L.  16     3.6 

1.69 

14  48.7 

54  14.2 

—0.15 

L.  16  46.2 

1.89 

26.0 

15     2.0 

55     3.1 

1.26 

U.    4  23.7 

1.68 

14  48.5 

54  13.6 

+0.06 

U.    5     9.4 

1.95 

26.5 

14  58.1 

54  49.0 

1.08 

L.  16  43.9 

1.69 

14  49.0 

54  15.5 

0.28 

L.  17  33.3 

2.01 

27.0 

14  54.9 

54  37.2 

0.89 

U.    5    4.3 

1.71 

14  50.2 

54  20.0 

0.49 

U.    5  57.9 

2.0S 

27.5 

14  52.3 

54  27.7 

0.69 

L.  17  25.0 

1.74 

14  52.2 

54  27.0 

0.69 

L.  18  23.2 

2.14 

28.0 

14  50.5 

54  20.7 

0.48 

U.    5  46.1 

1.78 

14  54.8 

54  36.6 

0.89 

U.    6  49.1 

2.19 

28.5 

14  49.3 

54  16.3 

0.26 

L.18    7.7 

1.83 

14  58.2 

54  48.7 

1.08 

L.  19  15.6 

2.23 

29.0 

14  48.8 

54  14.6 

—0.04 

U.    6  30.0 

1.88 

15     2.1 

55     3.2 

1.26 

U.    7  42.5 

2.25 

29.5 

14  49.0 

54  15.4 

+0.18 

L.  18  53.0 

1.94 

15     6.7 

55  19.7 

1.44 

L.  20    9.6 

2.26 

30.0 

14  49.9 

54  18.7 

0.39 

U.    7  16.9 

2.00 

15  11.7 

55  36.2 

1.60 

U.    8  36.7 

2.25 

30.5 

14  51.5 

54  24.4 

0.58 

L.  19  41.4 

2.07 

15  17.0 

55  58.3 

1.72 

L.  21     3.7 

2.23 

31.0 

14  53.7 

54  32.5 

0.76 

U.    8     6.8 

2.14 

15  22.8 

56  19.7 

1.80 

U.    9  30.3 

2.20 

31.5 

14  56.4 

54  42.8 

+0.93 

L.  20  32.9 

2.20 

15  28.8 

56  42.0 

+1.86 

L.  21  56.5 

2.17 
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FOE  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 


SEPTEMBER. 


04 

3TOBE 

Meridian 

Hourly 

Semi- 

Horizontal 

Hourly 

Transit. 

Diff. 

diameter. 

Parallax. 

Diff. 

h.    m. 

m. 

n 

1       u 

n 

U.  10  22.3 

2.14 

16     7.1 

59     2.7 

+2.04 

L.  22  47.6 

2.09 

16  13.6 

59  26.4 

1.88 

U.ll   12.6 

2.06 

16  19.4 

59  47.7 

1.65 

L.  28  37.1 

2.04 

16  24.3 

60    6.1 

1.40 

U.  12     1.3 

2.02 

16  28.4 

60  21.2 

1.11 

16  31.4 

60  32.5 

0.79 

L.    0  25.2 

2.01 

16  33.4 

60  39.8 

0.45 

U.  12  49.2 

2.00 

16  34.2 

60  42.8 

+0.10 

L.    1   13.2 

2.02 

16  33.9 

60  41.8 

—0.23 

U.  13  37.5 

2.04 

16  32.6 

60  37.1 

0.54 

L.    2     2.2 

2.08 

16  30.3 

60  28.7 

0.83 

U.  14  27.3 

2.13 

16  274 

60  17.0 

1.08 

L.    2  53.3 

2.20 

16  23.3 

60     2.6 

1.28 

U.  15  20.1 

2.27 

16  18.8 

59  45.9 

1.45 

L.    3  47.8 

2.34 

16  13.8 

59  27.4 

1.58 

U.  16  16.3 

2.42 

16  as 

59     7.7 

1.68 

L.    4  45.7 

2.48 

16     2.9 

58  47.4 

1.71 

U.17  15.9 

2.54 

15  57.3 

58  26.9 

1.73 

L.    5  46.6 

2.57 

15  51.7 

58     6.2 

1.72 

U.18  17.6 

2.57 

15  46.1 

57  45.5 

1.68 

L.    6  48.7 

2.55 

15  40.6 

57  25.3 

1.63 

U.19  19.4 

2.51 

15  35.4 

57     6.0 

1.58 

L.    7  49.2 

2.45 

15  30.4 

56  47.5 

1.51 

U.20  18.2 

2.36 

15  25.6 

56  29.8 

1.44 

L.    8  46.2 

2.27 

15  21.0 

56  12.9 

1.37 

U.21  13.0 

2.18 

15  16.6 

55  56.9 

1.29 

L.    9  38.7 

2.09 

15  12.5 

55  41.9 

1.22 

U.  22    3.3 

2.01 

15     8.6 

55  27.8 

1.14 

L.  10  26.8 

1.93. 

15     5.0 

55  14.6 

1.07 

U.  22  49.5 

1.87 

15     1.7 

55     2.3 

0.99 

L.11  11.3 

1.81 

14  58.6 

54  50.9 

0.91 

U.23  32.6 

1.76 

14  55.8 

54  40.5 

0.83 

L.  11  53.5 

1.73 

14  53.2 

54  31.1 

0.74 

14  50.9 

54  22.7 

0.65 

U.   0  14.1 

1.71 

14  48.9 

54  15.3 

0.56 

L.  12  34.5 

1.70 

14  47.2 

54     9.1 

0.46 

U.   0  54.8 

1.70 

14  45.9 

54     4.2 

0.35 

L.  13  15.4 

1.72 

14  44.9 

54    0.7 

0.23 

U.    1  36.2 

1.74 

14  44.5 

53  58.8 

—0.09 

L.  13  57.3 

1.77 

14  44.5 

53  58.5 

+0.05 

U.   2  18.8 

1.81 

14  44.9 

54    0.0 

0.20 

L.  14  40.7 

1.85 

14  45.8 

54    3.5 

0.37 

U.   3    3.3 

1.89 

14  47.2 

54     9.1 

0.55 

L.  15  26.6 

1.96 

14  49.3 

54  16.9 

0.74 

U.   3  50.5 

2.02 

14  52.1 

54  26.9 

0.93 

L.  16  15.1 

2.07 

14  55.4 

54  39.2 

1.12 

U.   4  40.4 

2.12 

14  59.4 

54  53.8 

1.31 

L.  17     6.0 

2.15 

15     4.0 

55  10.9 

1.51 

U.    5  32.1 

2.18 

15     9.2 

55  30.3 

1.71 

L.  17  58.6 

2,20 

15  15.0 

55  52.0 

1.88 

U.    6  25.2 

2.21 

15  21.5 

56  15.7 

2.04 

L.  18  51.8 

2.20 

15  28.6 

56  41.3 

2.19 

U.    7  18.2 

2.18 

15  36.1 

57     8.6 

2.32 

L.  19  44.3 

2.16 

15  43.7 

57  37.1 

2.41 

U.    8  10.0 

2.13 

15  51.5 

58     6.3 

2.43 

L.  20  35.3 

2.10 

15  59.5 

58  35.8 

2.44 

U.10    0.3 

2.07 

16     7.5 

59     5.1 

2.39 

L.  21  25.0 

2.04 

16  15.2 

59  33.3 

2.26 

U.    9  49.4 

2.03 

16  22.1 

59  59.4 

2.06 

L.  22  13.5 

2.02 

16  28.4 

60  22.8 

1.82 

U.  10  37.5 

2.01 

16  33.9 

60  43.1 

1.53 

L.  23     1.6 

2.03 

16  38.6 

60  59.7 

+1.20 

Date. 

Semi- 
diameter. 

d. 

1         M 

1.0 

15  34.9 

1.5 

15  41.0 

2.0 

15  47.1 

2.5 

15  53.0 

3.0 

15  58.6 

3.5 

16    3.8 

4.0 

16     8.4 

4.5 

16  12.2 

5.0 

16  15.3 

5.5 

16  17.6 

6.0 

16  19.1 

6.5 

16  20.1 

7.0 

16  20.3 

7.5 

16  19.7 

8.0 

16  18.5 

8.5 

16  16.7 

9.0 

16  14.5 

9.5 

16  11.8 

10.0 

16     8.9 

10.5 

16    5.7 

11.0 

16     2.2 

11.5 

15  58.6 

12.0 

15  54.9 

12.5 

15  51.1 

13.0 

15  47.2 

13.5 

15  43.3 

14.0 

15  39.3 

14.5 

15  35.2 

15.0 

15  31.1 

15.5 

15  27.0 

16.0 

15  23.0 

16.5 

15  19.0 

17.0 

15  15.1 

17.5 

15  11.1 

18.0 

15     7.3 

18.5 

15     3.6 

19.0 

15     0.2 

19.5 

14  57.1 

20.0 

14  54.3 

20.5 

14  51.8 

21.0 

14  49.7 

21.5 

14  48.2 

22.0 

14  47.1 

22.5 

14  46.5 

23.0 

14  46.6 

23.5 

14  47.4 

24.0 

14  48.9 

24.5 

14  51.0 

25.0 

14  53.7 

25.5 

14  57.2 

26.0 

15     1.5 

26.5 

15     6.4 

27.0 

15  11.7 

27.5 

15  17.6 

28.0 

15  24.1 

28.5 

15  31.1 

29.0 

15  38.2 

29.5 

15  45.4 

30.0 

15  52.7 

30.5 

16    0.0 

31.0 

16     7.1 

31.5 

16  13.6 

Horizontal 
Parallax. 


57  4.8 
57  27.7 

57  50.2 

58  11.9 
58  32.2 

58  50.8 

59  7.3 
59  21.4 
59  32.9 
59  41.7 

59  47.6 
59  50.6 
59  50.9 
59  48.8 
59  44.5 

59  38.1 
59  29.8 
59  20.1 
59  9.3 
58  57.5 

58  44.9 
58  31.7 
58  18.1 
58  4.2 
57  49.9 

57  35.4 
57  20.7 
57  5.8 
56  50.8 
56  35.8 

56  20.8 
56  5.9 
55  51.2 
55  36.9 
55  22.9 

55  9.5 
54  56.9 
54  45.3 
54  34.9 
54  25.8 

54  18.2 

54  12.4 

54  8.5 

54  6.6 

54  6.9 

54  9.6 
54  14.8 
54  22.5 
54  32.8 

54  45.7 

55  1.0 
55  18.7 

55  88.7 

56  0.8 
56  24.7 

56  50.1 

57  16.5 

57  43.5 

58  10.6 

58  37.2 

59  2.7 
59  26.4 


Hourly 
Diff. 


+1.90 
1.88 
1.83 
1.75 
1.62 

1.47 
1J28 
1.07 
1.83 
1.61 

1.36 

+0.15 

—0.06 

0.27 

0.45 

0.60 
0.74 
0.85 
0.94 
1.01 

1.07 
1.11 
1.14 
1.17 
1.20 

1.21 
1.22 
1.24 
1.25 
1.25 

1.25 
1.23 
1.21 
1.18 
1.14 

1.08 
1.01 
0.92 
0.82 
0.70 

0.56 

0.41 

0.24 

— O.07 

+0.12 

0.32 
0.53 
0.74 
0.95 
1.16 

1.37 
1.56 
1.72 

1.87 
2.00 

2.11 
2.20 
2.25 
2.23 
2.16 

2.04 

+  1.88 


Meridian 
Transit. 


h.  n 
U.  10  37.5 
L.23  1.6 
U.ll  26.0 
L.23  50 & 
U.  12  16.2 

L.  0  42.3 
U.13  9.3 
L.  1  37.2 
U.  14     6.0 

L.    2  35.8 

U.  15  6.6 

L.    3  38.0 

U.16  9.8 

L.    4  41.4 

U.17  12.8 
L.  5  43.7 
U.18  13.7 
L.  6  42.5 
U.19     9.9 

L.  7  36.1 
U.20  0.9 
L.  8  24.6 
U.20  47 A 
L.    9     9.6 

U.21  30.9 
L.  9  51.8 
U.22  12.2 
L.  10  32.5 
U.22  52.8 
L.11  13.1 
U.23  33.5 
L.  11  54.2 

U.   0  15.4 

L.  12  37.0 
U.  0  59.3 
L.  13  22.2 
U.  1  45.6 
L.  14     9.6 

U.  2  34.3 
L.  14  59.5 
U.  3  25.2 
L.  15  51.1 
U.   4  17.2 

L.  16  43.3 
U.  5  9.2 
L.  17  34.9 
U.  6  0.2 
L.  18  25.2 

U.  6  49.7 
L.  19  13.9 
U.  7  37.7 
L.  20  1.3 
U.    8  24.8 

L.  20  48.4 
U.  9  12.2 
L.  21  36.3 
U.  10  0.9 
L.  22  26.3 

U.  10  52.6 
L.  23  19.9 


Hourly 
Diff. 


2.01 
2.03 
2.05 
2.09 
2.15 

2.22 
2.29 
2.36 
2.44 

2.52 
2.58 
2.62 
2.63 
2.62 

2.58 
2.51 
2.43 
2.34 
2.24 

2.14 
2.04 
1.96 
1.88 
1.82 

1.77 
1.73 
1.70 
1.69 
1.69 

1.70 
1.72 
1.74 

1.79 

1.83 
1.88 
1.93 
1.98 
2.03 

2.08 
2.11 
2.14 
2.16 
2.17 

2.17 
2.15 
2.13 
2.10 
2.06 

2.03 
2.00 
1.99 
1.98 
1.97 

1.98 
2.00 
2.04 
2.09 
2.16 

2.23 
2.32 
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FOR  WASHINGTON   MEAN  NOON  AND   MIDNIGHT. 

NOVEMBER. 

DECEMBER. 

Date. 

Semi- 

Horizontal 

Hourly 

Meridian 

Hourly 

Semi- 

Horizontal 

Hourly 

Meridian 

Hourly 

diameter. 

Parallax. 

Diff. 

Transit 

Diff. 

diameter. 

Parallax. 

Diff. 

Transit 

Dili. 

i      n 

i      ii 

n 

h.    m. 

m. 

1         A 

1       u 

ii 

h.    m. 

m. 

1.0 

16  41.9 

61  11.8 

+0.82 

U.  11  48.4 

2.42 

16  46.2 

61  27.0 

— 0.42 

L.    0     2.7 

2.77 

1.5 

16  43.9 

61   19.0 

0.41 

16  44.2 

61   19.2 

0.83 

U.  12  36.5 

2.79 

2.0 

16  44.6 

61  21.2 

+0.00 

L.    0  18.1 

2.52 

16  40.7 

61     6.5 

1.23 

L.    1   10.5 

2.79 

2.5 

16  43.9 

61  18.5 

—0.41 

U.  12  49.0 

2.60 

16  S6.0 

60  49.4 

1.57 

U.13  44.1 

2.76 

3.0 

16  41.9 

61  11.0 

0.80 

L.    1  20.9 

2.67 

16  30.4 

60  28.3 

1.86 

L.    2  16.9 

2.68 

3.5 

16  38.6 

60  59.0 

1.16 

U.  13  53.5 

2.72 

16  23.9 

60    4.0 

2.10 

U.  14  48.4 

2.56 

4.0 

16  34.3 

60  42.8 

1.48 

L.    2  26.5 

2.73 

16  16.6 

59  37.3 

2.28 

L.    3  18.4 

2.44 

4.5 

16  29.1 

60  23.2 

1.74 

U.  14  59.6 

2.72 

16    8.9 

59     8.9 

2.40 

U.  15  46.9 

232 

5.0 

16  23.0 

60     0.8 

1.94 

L.    3  32.1 

2.67 

16    0.9 

58  39.6 

2.45 

L.    4  13.9 

2.20 

5.5 

16  16.2 

59  36.3 

2.09 

U.  16     3.8 

2.58 

15  52.9 

58  10.0 

2.45 

U.  16  39.4 

2.08 

6.0 

16     9.1 

59  10.4 

2.18 

L.    4  34.2 

2.48 

15  45.0 

57  40.7 

2.40 

L.    5     3.7 

1.97 

6.5 

16     2.0 

58  43.7 

2.22 

U.17     3.3 

2.37 

15  37.1 

57  12.2 

231 

u.17  26.7 

1.89 

7.0 

15  54.7 

58  16.8 

2.21 

L.    5  31.0 

2.26 

15  29.6 

56  45.1 

2.19 

L.    5  48.8 

1.82 

7.5 

15  47.6 

57  50.3 

2.17 

U.17  57.2 

2.15 

15  22.7 

56  19.7 

2.04 

U.18  10.2 

1.76 

8.0 

15  40.5 

57  24.6 

2.09 

L.    6  22.1 

2.04 

15  16.3 

55  56.2 

1.88 

L.    6  31.0 

1.73 

8.5 

15  33.7 

57     0.0 

2.00 

U.18  45.8 

1.94 

15  10.5 

55  34.7 

1.71 

U.  18  51.5 

1.70 

9.0 

15  27.3 

56  36.7 

1.89 

L.    7     8.5 

1.86 

15     5.3 

55  15.3 

1.52 

L.    7  11.7 

1.69 

9.5 

15  21.4 

56  15.0 

1.74 

U.  19  30.3 

1.80 

15     0.7 

54  58.1 

1.33 

U.19  31.8 

1.69 

10.0 

15  15.9 

55  54.9 

1.60 

L.    7  51.4 

1.75 

14  56.6 

54  43.3 

1.15 

L.    7  52.1 

1.71 

10.5 

15  10.9 

55  36.4 

1.47 

U.20  12.1 

1.72 

14  53.1 

54  30.7 

0.97 

u.20  12.7 

1.73 

11.0 

15     6.4 

55  19.5 

1.34 

L.    8  32.4 

1.69 

14  50.2 

54  20.2 

0.80 

L.    8  33.7 

1.77 

11.5 

15     2.3 

55  04.3 

1.20 

U.  20  52.4 

1.68 

14  47.9 

54  11.7 

0.63 

U.20  55.0 

1.81 

12.0 

14  58.6 

54  50.8 

1.07 

L.    9  12.5 

1.68 

14  46.2 

54     5.2 

0.47 

L.    9  16.9 

1.86 

12.5 

14  55.4 

54  38.9 

0.94 

U.21  32.7 

1.70 

14  45.0 

54     0.5 

0.32 

U.21  39.4 

1.91 

13.0 

14  52.6 

54  28.5 

0.80 

L.    9  53.1 

1.72 

14  44.2 

53  57.6 

0.17 

L.10    2.7 

1.97 

13.5 

14  50.4 

54  19.6 

0.68 

U.22  13.9 

1.76 

14  43.9 

53  56.5 

—0.04 

U.  22  26.7 

2.03 

14.0 

14  48.6 

54  12.2 

0.57 

L.  10  35.1 

1.80 

14  43.9 

53  56.9 

+0.09 

L.  10  513 

2.07 

14.5 

14  47.0 

54     6.2 

0.46 

u.22  56.9 

1.84 

14  44.3 

53  58.6 

0.20 

u.23  16.5 

2.11 

15.0 

14  45.4 

54     1.5 

0.35 

L.  11  19.2 

1.89 

14  45.2 

54     1.7 

0.30 

L.  11  42.2 

2.14 

15.5 

14  44.2 

53  58.1 

0.24 

U.23  42.2 

1.94 

14  46.4 

54     6.1 

0.41 

16.0 

14  43.6 

53  55.9 

0.13 

L.  12     5.9 

1.99 

14  48.0 

54  11.6 

0.51 

U.    0     8.2 

2.16 

16.5 

14  43.4 

53  54.9 

—0.03 

14  49.8 

54  18.3 

0.60 

L.  12  343 

2.17 

17.0 

14  43.5 

53  55.3 

+0.09 

U.   0  30.3 

2.05 

14  51.8 

54  26.1 

0.70 

U.    1     03 

2.16 

17.5 

14  43.9 

53  57.1 

0.20 

L.  12  55.2 

2.09 

14  54.3 

54  35.1 

0.79 

L.  13  26.2 

2.14 

18.0 

14  44.8 

54    0.2 

0.32 

U.    1  20.6 

2.12 

14  57.0 

54  45.2 

0.89 

U.    1  51.7 

2.10 

18.5 

14  46.0 

54    4.8 

0.44 

L.  13  46.3 

2.15 

15     0.2 

54  56.4 

0.99 

L.  14  16.8 

2.06 

19.0 

14  47.8 

54  11.0 

0.58 

U.    2  12.3 

2.16 

15    3.6 

55     8.9 

1.09 

U.    2  41.4 

2.02 

19.5 

14  50.0 

54  18.9 

0.72 

L.  14  38.3 

2.16 

15     7.3 

55  22.6 

1.19 

L.  15     5.3 

1.98 

20.0 

14  52.6 

54  28.5 

0.87 

U.    3     4.2 

2.14 

15  11.3 

55  37.6 

130 

U.   8  28.7 

1.93 

20.5 

14  55.6 

54  39.9 

1.02 

L.  15  29.8 

2.12 

15  15.8 

55  53.9 

1.41 

L.  15  51.6 

1.90 

21.0 

14  59.2 

54  53.2 

1.18 

U.   3  55.0 

2.07 

15  20.5 

56  11.5 

1.51 

U.   4  14.1 

1.87 

21.5 

15     3.4 

55     8.4 

1.35 

L.  16  19.7 

2.04 

15  25.6 

56  30.4 

1.62 

L.  16  363 

1.85 

22.0 

15     8.2 

55  25.7 

1.51 

U.    4  43.9 

2.00 

15  31.1 

56  50.5 

1.72 

U.   4  58.3 

1.84 

22.5 

15  13.4 

55  44.9 

1.67 

L.  17     7.7 

1.97 

15  36.8 

57  11.8 

1.81 

L.  17  20.4 

"  1.85 

23.0 

15  19.1 

56     6.1 

1.83 

U.    5  31.0 

1.94 

15  42.8 

57  34.1 

1.89 

U.    5  42.5 

1.87 

23.5 

15  25.3 

56  29.1 

1.99 

L.  17  54.0 

1.91 

15  49.1 

57  57.2 

1.95 

L.18     5.0 

1.91 

24.0 

15  31.9 

56  53.8 

2.12 

u.    6  16.8 

1.90 

15  55.6 

58  20.9 

1.97 

U.    6  28.1 

1.95 

24.5 

15  39.1 

57  20.1 

2.23 

L.  18  39.5 

1.89 

16     2.2 

58  44.8 

1.97 

L.  18  51.9 

2.02 

25.0 

15  46.6 

57  47.6 

2.31 

U.    7     2.2 

1.90 

16     8.6 

59     8.5 

1.94 

U.   7  16.6 

2.11 

25.5 

15  54.3 

58  15.8 

2.36 

L.  19  25.1 

1.93 

16  14.7 

59  31.5 

1.86 

L.  19  42.4 

2.20 

26.0 

16     2.0 

58  44.3 

2.36 

U.    7  48.4 

1.97 

16  20.6 

59  533 

1.73 

U.    8     9.4 

231 

26.5 

16     9.6 

59  12.7 

2.32 

L.  20  12.1 

2.02 

16  26.1 

60  13.2 

1.54 

L.  20  37.9 

2.42 

27.0 

16  17.0 

59  40.2 

2.23 

U.    8  36.7 

2.09 

16  30.8 

60  30.5 

1.31 

u.   9     7.8 

2.53 

27.5 

16  24.1 

60     6.1 

2.06 

L.21     2.3 

2.18 

16  34.7 

60  44.6 

1.04 

L.  21  39.1 

2.63 

28.0 

16  30.5 

60  29.6 

1.83 

u.   9  29.0 

2.28 

16  37.5 

60  55.1 

0.71 

U.10  11.6 

2.72 

28.5 

16  36.1 

60  50.1 

1.56 

L.21  57.0 

2.38 

16  39.2 

61     1.5 

+0.37 

L.  22  45.0 

2.77 

29.0 

16  40.6 

61     6.9 

1.23 

U.  10  26.5 

2.49 

16  398 

61     3.7 

0.00 

u.  11  18.8 

2.79 

29.5 

16  43.9 

61  19.3 

0.85 

L.  22  57.4 

2.60 

16  39.2 

61     1.8 

—0.38 

L.  23  52.5 

2.76 

30.0 

16  46.1 

61  27.0 

0.44 

u.  11  29.5 

2.70 

16  37.3 

60  54.2 

0.77 

U.  12  25.5 

2.71 

30.5 

16  46.9 

61  29.6 

+0.01 

16  34.1 

60  42.6 

1.13 

31.0 

16  46.2 

61  27.0 

—0.42 

L.    0    2.7 

2.77 

16  29.8 

60  26.9 

1.45 

L.    0  57.6 

2.62 

31.5 

16  44.2 

61  19.2 

-0.83 

U.  12  36.5 

2.79 

16  24.5 

60     7.5 

—1.76 

u.  13  28.4 

2.51 

42 
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WASHINGTON  MEAN  TIME. 


PHASES. 


Month, 


January 

February 

Marcfi 

April 

May 

June 

July 

August 

September 

October 

November 

December 


First  Quarter. 


d.    h.  m. 
2  19     6.1 

1  3  12.6 

2  11  22.3 


Full  Moon. 


d.    h.    m. 
9   15  59.7 

8  6  44.9 

9  23     9.0 
8  16  20.4 

9    2.6 

0  14.6 
13  35.7 

1  20.6 
11  59.0 
22     0.6 

7  49.6 


List  Quarter. 


d.  h. 
17  11 


16 
18 


16  18 
16  6 
14  14 
13  19 


12 
10 


9  12 


41.9 

11.5 

55.3 

52.1 

2.2 

2.1 

49.7 

34.0 

46.5 

46.1 

6.5 

30.1 


New  Moon. 


First  Quarter. 


d.  h. 
25  6 
23  18 
25  5 
23  14 
22  21 
21  4 
20  13 
18  23 
17  12 
17  4 
15  22 
15  17 


18.2 
49.9 
20.5 

6.0 
39.5| 
55.4 

4.5 
18.2 
25.4 
30.3 
46.5 
53.4 


d.  h.  m. 
31  20  25.8 
30  7  9.5 
29  20 
28  11 
28  4 
26  21  56.4 
25  15  56.3 
25  8  57.0 
24  0  24.8 
23  13  28.8 


3.8 

11.8 

5.5 


Full  Moon. 


d.    h.    m. 
30  17  49.2 
30     4  25.4 


PERIGEE,  APOGEE. 


Month. 

Perigee. 

Apogee. 

Perigee. 
""  d~h7 

d.   h. 

d.    h. 

January 

5     0 

17  10 

29  17 

February 

14     7 

26     1 

March 

14     0 

26     7 

April 

10     9 

23  17 

May 

7  11 

22     3 

June 

3  18 

19     9 

July 

1     9 

17     2 

July 

29    2 

August 

11  22 

25  21 

September 

6  20 

22  16 

October 

4  15 

20     8 

November 

2    0 

16  15 

30  12 

December 

13  15 

29    0 

GREATEST  LIBRATION. 


d.  h.    m. 

11  5  26n.w. 

6  23  56  N.w. 

5  5     8  n.w. 

1  17    7  n.w. 


4  15  16n.k. 


d. 
23 
20 
20 
17 
15 
12 
9 

19 
14 
11 

8 
6 


h.    m. 

13  33  n.e. 

7   31  N.E. 

10  41  N.E. 

16  26  n.e. 
19  26  n.e. 

12      6  N.E. 

4  52  n.e. 

6  47  n.w. 
16  9  n.w. 
9  52  n.w. 

5  30  n.w. 

11  29  n.w. 


d. 
29 
28 
25 
23 


h.    m. 

19  48  N.W. 

1  18  n.w. 

4  12  n.w. 

0  12  n.w. 


31  22  36  n.e. 

28  20  13  n.e. 

27  1  32  n.e. 

24  9     9  n.e. 

22  12    2  n.e. 


MOON'S  EQUATOR. 


The  moon '8  libration  in  latitude  and  longitude,  at  any  time,  may  be  found  by  means  of  the  fol- 
lowing formulas  and  tables. 

/=  the  inclination  of  the  moon's  equator  1°  28'.8, 
Q  =  mean  longitude  of  moon's  ascending  node  (see  page  246), 

C=  the  angle  which  the  mean  meridian  of  the  moon's  disc  makes  with  the  circle  of  declina- 
tion reckoned  from  north  to  west  on  the  apparent  disc. 
X,  j3,  a',  and  V  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon 
affected  with  parallax. 

A  X  =  0'.57  sin  2  (X  —  Q), 
a  =  cos  (Q  —  X)  sin  /, 
tan  0  —  sin  (Q  —  X)  tan  /. 

In  these  formulas,  the  tables  p.  9  of  the  Appendix  may  be  substituted. 
The  libration  in  latitude  —  b  =  B  —  0. 
The  libration  in  longitude  *=/=X-r-AX-f-a&  —  C . 

,inC-.iniC0g«t  +  *-8-t-A> 8in<  <*»(«'- 0'). 
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WASHINGTON  MEAN  TIME. 

MOON'S  EQUATOB. 

Sidereal 
Date 
Oh. 

i 

Inclination  to 

the  Earth's 

Equator. 

A 

Ascending  Node  on 

Earth's  Equator 

to  Ascending  Node  on 

Ecliptic. 

a' 

Ascending  Node 

on  Earth's 

Equator. 

c 

Moon's  Mean 
Longitude. 

0 

O           l 

33      0.6 

191°    39.1 

359     15.7 

340     50.4 

10 

33      0.5 

190    55.4 

359     17.8 

113     14.6 

30 

33       0.3 

190    31.7 

359     30.0 

343     38.9 

30 

33      0.3 

189    48.1 

359     33.1 

15      3.1 

40 

33      0.0 

189     14.4 

359    34.3 

146     37.4 

50 

31     59.9 

188    40.7 

359    36.4 

377     51.6 

60 

31     59.8 

188      7.0 

359    38  6 

49     15.9 

70 

31     59.6 

187    33-3 

359     30.7 

180    40.1 

80 

31     59.5 

186    59.6 

359     33.9 

313      4.4 

90 

31     59.3 

186    35.9 

359     35.0 

83    38.6 

100 

31     59.3 

185    53.3 

359     37.3 

314    53.9 

110 

31     59.1 

185     18.5 

359     39.4 

346     17.1 

130 

31     59.0 

184    44.8 

359    41.6 

117    41.4 

130 

31     68.9 

184     11.1 

359     43.7 

349       5.6 

140 

31     58.8 

183    37.4 

359     45.9 

30    39.9 

150 

31     58.7 

183      3.7 

359    48.1 

151     54.1 

160 

31     58.6 

183    30.0 

359     50.3 

383     18.3 

170 

31     58.5 

181     56.3 

359     53.5 

54     43.6 

180 

31     58.5 

181     33.6 

359     54.6 

186      6.8 

190 

31     58.4 

180    48.9 

359    56.8 

317    31.1 

300 

31     58.4 

180     15.3 

359     59.0 

88    55.3 

310 

31     58.4 

179    41.5 

0       1.3 

330     19.6 

330 

31     58.5 

179      7.8 

0      3.4 

351     43.8 

330 

31     58.5 

178    34.3 

0      5.5 

133      8.1 

340 

31     58.5 

178      0.5 

0      7.7 

354     33.3 

350 

31     58.6 

177    96.8 

0      9.9 

35     56.6 

360 

31     58.6 

176    53.1 

0     13.1 

157    30.8 

370 

31     58.7 

176     19.4 

0     14.3 

388     45.1 

380 

31     58.8 

175    45.8 

0     16.4 

60      9.4 

890 

31    58.9 

175     13.1 

0     18.6 

191     33.6 

300 

31     59.0 

174    38.4 

0    30.8 

333    57.8 

310 

31     59.1 

174      4.7 

0    33.0 

94    33.0 

330 

31     59.3 

173     31.0 

0    35.1 

335    46.3 

330 

31     59.3 

173    57.4 

0    37.3 

357     10.5 

340 

31     59.5 

173    33.7 

0    39.4 

138    34.8 

350 

31     59.6 

171    50.0 

0    31.6 

359    59.0 

360 

31     59.7 

171     16.3 

0    33.8 

31    33.3 

370 

31     59.8 

170     43.6 

0    35.9 

163     47.5 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ascension.. 

Apparent  Deollnation. 

Log.  Coefficient 
oft. 

Log.  Coefficient 
of  *». 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 

Mean  Noon. 

At 
Transit. 

At 
Mean  Noon. 

At 
Transit. 

In  B.A. 

In  Dee. 

InRJL 

In  Dee. 

ridian  Transit 

of 
Tran- 
sit. 

d. 

h.    m.    s. 

m.    s. 

o     i     a 

i     n 

d.    h»  m. 

d. 

Jan.   1 

19  46  41.03 

46  58.65 

-23  19  46.1 

18  56.6 

+9.45529 

+9.9048 

-3.97 

+5.34 

1     1     1.5 

0 

2 

19  53  30.02 

53  48.24 

22  59  44.4 

58  48.4 

9.45076 

9.9375 

4.05 

5.33 

2     1     4.5 

I 

3 

20    0  14.35 

0  33.11 

22  38  13.0 

37  10.6 

9.44534 

9.9672 

4.12 

5.32 

3     1     7.3 

2 

4 

20     6  53.25 

7  12.49 

22  15  14.7 

14    5.6 

9.43890 

9.9942 

4.19 

5.31 

4     1  10.0 

3 

5 

20  13  25.78 

13  45.40 

21  50  52.2 

49  36.5 

9.43227 

0.0185 

4.25 

5.28 

5     1   12.6 

4 

6 

20  19  50.87 

20  10.73 

21  25  10.1 

23  47.7 

9.42219 

0.0403 

4.22 

5.26 

6     1   15.1 

5 

7 

20  26     7.32 

26  27.28 

20  58  13.0 

56  44.2 

9.41144 

0.0596 

4.38 

5.22 

7     1   17.4 

6 

8 

20  32  13.81 

32  33.72 

20  30     7.3 

28  32.6 

9.39866 

0.0763 

4.44 

5.17 

8     I  19.6 

7 

9 

20  38     8.79 

38  28.51 

19  61     0.5 

59  20.1 

9.38352 

0.0903 

4.50 

5.10 

9     I  21.5 

8 

10 

20  43  50.55 

43     9.87 

19  31     1.7 

29  16.5 

9.36541 

0.1016 

4.56 

5.00 

10     1  23.3 

9 

11 

20  49  17.15 

49  35.86 

18  60  21.2 

58  32.1 

9.34378 

0.1099 

4.62 

4.84 

11     I  24.8 

10 

12 

20  54  26.44 

54  44.30 

18  29  11.8 

27  20.6 

9.31776 

0.1150 

4.67 

+4.51 

12     1  25.9 

11 

13 

20  59  16.09 

59  32.88 

17  57  47.6 

55  54.0 

9.28626 

0.1165 

4.73 

-3.66 

13     1  26.8 

12 

14 

21     3  43.54 

3  58.99 

17  26  25.3 

24  31.7 

9.24777 

0.1139 

4.78 

4.69 

14     1  27.3 

13 

15 

21     7  45.98 

7  59,84 

16  55  23.4 

53  31.6 

9.20009 

0.1067 

4.83 

4.99 

15     1  27.4 

14 

16 

21  11  20.46 

11  32.46 

16  25     2.3 

23  14.2 

9.14008 

0.0941 

4.87 

5.19 

16     1  27.0 

15 

17 

21   14  24.00 

14  33.94 

15  55  45.0 

54     2.6 

9.06250 

0.0753 

4.91 

5.32 

17     1  26.1 

16 

18 

21  16  53.47 

17     1.15 

15  27  55.2 

26  20.4 

8.95805 

0.0492 

4.95 

5.43 

18     1  24.6 

17 

19 

21   18  45.90 

18  51.19 

15     1  57.9 

0  32.7 

8.80703 

0.0140 

4.98 

5.52 

19     1  22.5 

18 

20 

21   19  58.57 

20     1.42 

14  38  19.1 

37     5.1 

8.55252 

9.9675 

5.00 

5.59 

20     1  19.8 

19 

21 

21  20  29.10 

20  29.55 

14  17  23.3 

16  21.8 

+7.76559 

9.9067 

5.02 

5.65 

21     1  16.3 

20 

22 

21  20  15.80 

20  14.01 

13  59  33.8 

58  45.5 

-8.39576 

9.8262 

5.03 

5.70 

22     1   12.1 

21 

23 

21   19  17.81 

19  14.06 

13  45  11.0 

44  36.0 

8.74706 

97171 

5.03 

5.73 

23     1     7.2 

22 

24 

21   17  35.30 

17  30.00 

13  34  30.4 

34     8.1 

8.93565 

9.5602 

5.01 

5.75 

24     1     1.5 

23 

25 

21  15     9.78 

15     3.44 

13  27  42.7 

27  31.7 

9.06117 

9.3016 

4.98 

5.76 

25     0  55.1 

24 

26 

21  12    3.99 

11     7.18 

13  24  51.7 

24  49.8 

9.15095 

+8.5727 

4.93 

5.75 

26     0  48.1 

25 

27 

21     8  22.31 

8  15.65 

13  25  52.6 

23  57.5 

9.21611 

-9.0792 

4.86 

5.73 

27     0  40.4 

26 

28 

21     4  10.49 

4    4.57 

13  30  35.1 

30  43.7 

9.26245 

9.4267 

4.74 

5.69 

28     0  32.4 

27 

29 

20  59  35.41 

59  30.72 

13  38  40.4 

38  49.9 

9.29318 

9.6014 

4.57 

5.63 

29     0  23.9 

28 

30 

20  54  44.88 

54  41.79 

13  49  44.1 

49  51.9 

9.31016 

9.7103 

-4.23 

5.56 

30     0  15.1 

29 

31 

20  49  47.19 

49  45.89 

14    3  17.2 

3  21.0 

9.31457 

9.7826 

+3.42 

5.46 

31     0     6.3 

30 

Feb.  1 

20  44  50.60 

44  51.12 

14  18  49.0 

18  47.3 

930718 

9.8306 

4.33 

5.31 

0  23  57.5 

31 

2 

20  40     2.87 

40     5.05 

14  35  46.5 

0  38.4 

9.28813 

9.8613 

4.59 

5.14 

1  23  48.8 

32 

3 

20  35  31.34 

35  34.89 

14  53  40.9 

53  26.0 

9.25748 

98783 

4.72 

4.82 

2  23  40.4 

33 

4 

20  31  21.67 

31  26.21 

15  12     2.6 

11  41.4 

9.21506 

98845 

4.81 

-3.96 

3  23  32.3 

34 

5 

20  27  38.58 

27  43.69 

15  30  28.2 

30     1.3 

9.15962 

9.8819 

4.86 

+4.61 

4  23  24.7 

35 

6 

20  24  25.49 

24  30.71 

15  48  36.9 

48     5.3 

9.08932 

9.8717 

4.89 

4.91 

5  23  17.5 

36 

7 

20  21  44.55 

21  49.46 

16     6  11.8 

5  36.6 

9.00045 

9.8549 

4.90 

5.06 

6  23  10.9 

37 

8 

20  19  36.93 

19  41.17 

16  22  59.1 

22  21.7 

888590 

9.8319 

4.91 

5.15 

7  23     4.9 

38 

9 

20  18     2.84 

18    6.15 

16  38  47.9 

38     8.6 

8.73055 

9.8036 

4.90 

5.19 

8  22  58.4 

39 

10 

20  17     1.83 

17     3.90 

16  53  31 9 

52  52.6 

8.49224 

9.7697 

4.89 

5.24 

9  22  53.4 

40 

11 

20  16  32.90 

16  33.55 

17     7     3.2 

6  25.7 

-7.97004 

9.7294 

4.87 

5.27 

10  22  50.0 

41 

12 

20  16  34.58 

16  33.74 

17  19  17.1 

18  41.4 

+8.05436 

9.6838 

4.84 

5.27 

11  22  46.1 

42 

13 

20  17     5.30 

17     2.92 

17  30  14.4 

29  41.3 

8.48961 

9.6309 

4.81 

5.30 

12  22  42.6 

43 

14 

20  18     3.23 

17  59.28 

17  39  48.8 

39  19.1 

8.69149 

9.5680 

4.79 

5.30 

13  22  39.6 

44 

15 

20  19  26.61 

19  21.12 

17  48     0.2 

47  34.3 

8.82064 

9.4938 

4.75 

5.31 

14  22  37.0 

45 

16 

20  21   13.57 

21     6.59 

17  54  47.4 

54  25.8 

8.91337 

9.4033 

4.72 

5.31 

15  22  34.8 

46 

17 

20  23  22.31 

23  13.92 

17  60     9.9 

59  53.0 

8.98425 

9.2883 

4.68 

5.31 

16  22  33.0 

47 

18 

20  25  51.14 

25  41.41 

18    4     7.6 

3  55.7 

9.04073 

9.1305 

4.65 

5.31 

17  22  31.5 

48 

19 

20  28  38.46 

28  27.51 

18     6  39.7 

6  33.2 

9.08680 

8.8790 

4.61 

5.31 

18  22  30.4 

49 

20 

20  31  42.69 

31  30.60 

18     7  46.3 

7  44.8 

9.12541 

-8.2288 

4.58 

5.31 

19  22  29.5 

50 

21 

20  35     2.68 

34  49.57 

18    7  29.3 

7  33.2 

9.15767 

+8.6269 

4.53 

5.32 

20  22  28.8 

51 

22 

20  38  36.67 

38  22.64 

18     5  45.3 

5  54.6 

9.18522 

9.0063 

4.50 

5.30 

21  22  28.5 

52 

23 

20  42  23.62 

42     8.83 

18     2  38.0 

2  52.7 

9.20918 

9.2035 

4.46 

5.31 

22  22  28.3 

53 

24 

20  46  22.71 

46     7.14 

17  58     6.0 

58  26.0 

9.23008 

9  3392 

4.42 

5.31 

23  22  2&3 

54 

25 

20  50  32.70 

50  16.50 

17  52  10.0 

52  35.3 

9.24833 

9.4418 

4.38 

5.30 

24  22  28 5 

55 

26 

20  54  52.73 

54  35.99 

17  44  50.5 

45  21.0 

9.26437 

9.5245 

4.34 

5.30 

25  22  28.9 

56 

27 

20  59  21.93 

59     4.73 

17  36     7.4 

36  42.9 

9.27861 

9.5934 

4.30 

5.30 

26  22  29.4 

57 

28 

21    3  59.63 

3  42.05 

17  26  -  2.2 

26  42.5 

9.29133 

9.6525 

4.27 

5.30 

27  22  20.1 

58 

29 

21     8  45.07 

8  27.19 

17  14  34.4 

15  19.5 

9.30266 

9.7047 

4.24 

5.29 

28  22  30.9 

59 

30 

21  13  37.66 

13  19.52 

17     1  44.1 

2  33.6 

9.31281 

9.7508 

4.20 

5.29 

29  22  81.8 

60 

31 

21   18  36.87 

18  18.57 

-16  47  32.9 

48  26.9 

+9.32205 

+9.7918 

+4.17 

+5.29 

80  22  32.8 

61 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient 
oft. 

Log.  Coefficient 
off*. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 

Mean  Noon. 

h.    m.    a. 

At 

Transit. 

At 
Mean  Noon. 

At 

Transit. 

In  R.A. 

In  Deo. 

InR.A. 

In  Dec. 

ridian  Transit. 

i 

of 
Tran- 
sit. 

d. 

m.    a. 

O        1        H 

1       u 

d.    h.    m. 

d. 

Mar.  1 

21     8  45.07 

8  2719 

-17  14  34.4 

15  19.5 

+9.30266 

+9.7047 

+4.24 

+5.29 

0  22  309 

59 

2 

21   13  37.66 

13  19.52 

17     1  44.1 

2  33.6 

9.31281 

9.7508 

4.20 

5.29 

1  22  31.8 

60 

3 

21   18  36.87 

18  18.57 

16  47  32.9 

48  26.9 

9.32205 

9.7918 

4.17 

5.29 

2  22  32.8 

61 

4 

21  23  42.10 

23  23.71 

16  32     1.9 

82  59.9 

9.33041 

9.8293 

4.13 

5.30 

3  22  34.L 

62 

5 

21  28  52.99 

28  34.53 

16  15  10.0 

16  12.0 

9.33800 

9.8642 

4.10 

5.28 

4  22  35.3 

63 

6 

21  34  10.14 

33  51.68 

15  56  56.2 

58     1.9 

9.34493 

9.8961 

4.07 

5.28 

5  22  36.6 

64 

7 

21  39  30.15 

39  11.73 

15  37  23.9 

38  33.0 

9.35130 

9.9254 

4.04 

5.28 

6  22  38.0 

65 

8 

21  44  55.71 

44  37.38 

15  16  82.0 

17  44.3 

9.35717 

9.9528 

4.01 

5.27 

7  22  39.5 

66 

9 

21  50  25.53 

50     7.31 

14  54  21.4 

55  36.2 

9.36262 

9.9734 

3.99 

5.27 

8  22  41.0 

67 

10 

21  55  59.37 

55  41.32 

14  30  52.6 

32  10.0 

9.36770 

0.0002 

3.96 

5.27 

9  22  42.6 

68 

11 

22     1  37.01 

1  19.17 

14     6     6.0 

7  26.1 

9.37242 

0.0251 

3.93 

5.27 

10  22  44.3 

69 

12 

22     7  18.19 

7     0.59 

13  40    2.2 

41  24.5 

9.87697 

0.0466 

3.94 

5.26 

11  22  46.0 

70 

13 

22  13     2.98 

12  45.63 

13  12  40.8 

14     5.0 

9.38127 

0.0670 

3.89 

5.26 

12  22  47.9 

71 

14 

22  18  51.00 

18  33.93 

12  44    3.4 

45  29.1 

9.38530 

0.0862 

3.89 

5.26 

13  22  49.7 

72 

15 

22  24  42.25 

24  25.49 

12  14     9.8 

15  36.7 

9.38923 

0.1045 

3.88 

5.25 

14  22  51.6 

73 

16 

22  30  36.63 

30  20.21 

11  43    0.9 

44  28.9 

9.39303 

0.1220 

3.87 

5.25 

15  22  53.6 

74 

17 

22  36  34.06 

36  18.01 

11  10  36.9 

12     5.5 

9.39673 

0.1387 

8.86 

5.25 

16  22  55.6 

75 

18 

22  42  34.54 

42  18.87 

10  36  58.9 

38  27.9 

940040 

0.1546 

3.86 

5.24 

17  22  57.7 

76 

19 

22  48  88.06 

48  22.80 

10     2     7.0 

3  36.0 

9.40394 

0.1699 

3.84 

5.24 

18  22  59.8 

77 

20 

22  54  44.48 

54  29.64 

9  26     1.5 

27  30.3 

940747 

0.1845 

3.87 

5.23 

19  23     2.0 

78 

21 

23    0  53.96 

0  39.57 

8  48  43.7 

50  11.9 

9.41110 

0.1985 

3.87 

5.23 

20  23     4.2 

79 

22 

23     7     6.53 

6  52.61 

8  10  13.8 

11  41.1 

9.41472 

0.2120 

3.87 

5.22 

21   23     6.4 

80 

23 

23  13  22.22 

13     8.79 

7  30  32.8 

31  58.8 

9.41836 

0.2249 

3.89 

5.21 

22  23     8.8 

81 

24 

23  19  41.10 

19  28.19 

6  49  414 

51     5.8 

9.42205 

0.2373 

3.90 

5.22 

23  23  11.1 

82 

25 

23  26     3.25 

25  50.87 

6     7  40.5 

9     2.9 

9.42582 

0.2491 

3.91 

5.20 

24  23  13.6 

83 

26 

23  32  28.76 

32  16.94 

5  24  31.7 

25  51.7 

9.42968 

0.2606 

3.93 

5.18 

25  23  16.0 

84 

27 

23  38  57.78 

38  46.54 

4  40  13.7 

41  31.0 

9.43367 

0.2716 

3.94 

5.19 

26  23  18.6 

85 

28 

23  45  30.41 

45  19.78 

3  55  50.5 

57     4.7 

9.43775 

0.2819 

3.96 

5.17 

27  23  21.2 

86 

29 

23  52     6.81 

51  56.82 

3     8  22.8 

9  33.6 

9.44196 

0.2919 

8.97 

5.16 

28  23  23.9 

87 

30 

23  58  47.13 

58  37.79 

2  20  51.3 

21   58.2 

9.44626 

0.3014 

3.98 

5.14 

29  23  26.6 

88 

31 

0     5  31.45 

5  22.81 

1  32  18.6 

33  21.2 

9.45069 

0.3104 

4.01 

5.12 

30  23  29.4 

90 

Apr.  1 

0  12  21.02 

12  13.08 

-  0  42  46.3 

43  44.0 

9.45525 

0.3188 

4.02 

5.09 

0  23  32.3 

91 

2 

0  19  12.93 

19     5.78 

+  07  42.8 

6  50.2 

9.45992 

0.3269 

4.04 

5.05 

1  23  35.2 

92 

3 

0  26  10.36 

26     4.02 

0  59     6.2 

58  19.2 

9.46467 

0.3343 

4.05 

5.01 

2  23  38.2 

93 

4 

0  33  12.42 

33     6.92 

1  51  20.4 

50  39.5 

9.46949 

0.3410 

4.06 

4.95 

3  23  41.3 

94 

5 

0  40  19.24 

40  14.62 

2  44  21.6 

43  47.3 

9.47438 

0.3444 

4.07 

4.88 

4  23  44.5 

95 

6 

0  47  30.90 

47  27.21 

3  38    5.3 

87  37.7 

9.47926 

0.3526 

4.07 

4.79 

5  23  47.8 

96 

7 

0  54  47.45 

54  44.75 

4  32  26.5 

32    6.3 

9.48413 

0.3571 

4.07 

4.61 

6  23  51.1 

97 

8 

1     2     8.89 

2     7.22 

5  27  19.4 

27     6.9 

9.48891 

0.3609 

4.07 

+4.38 

7  23  54.6 

98 

9 

1     9  35.16 

9  34.56 

6  22  38.1 

22  33.7 

9.49355 

0.3637 

4.06 

-3.08 

8  23  58.1 

99 

10 

1  17     6.15 

17     6.72 

7  18  13.8 

18  18.0 

9.49800 

0.3654 

4.03 

4.41 

10    0     1.9 

too 

11 

1  24  41.64 

24  43.34 

8  13  58.8 

14  11.2 

9.50209 

0.3660 

4.01 

4.69 

11     0    5.3 

101 

12 

1  32  21.36 

32  24.26 

9     9  43.5 

10    4.5 

9.50591 

0.3653 

3.96 

4.94 

12    0    9.1 

102 

13 

1  40    4.84 

40     898 

10    5  37.6 

6     7.2 

9.50922 

03633 

3.90 

5.03 

13    0  12.8 

103 

14 

1  47  52.63 

47  58.05 

11     0  31.6 

I     9.8 

9.51198 

0.3595 

3.80 

5.15 

14    0  16.7 

104 

15 

1  55  41.06 

55  47.76 

11  55     9.3 

55  55.7 

9.51408 

0.3542 

3.66 

5.25 

15     0  20.5 

105 

16 

2     3  32.39 

3  40.39 

12  49     2.6 

49  57.0 

9.51541 

0.3472 

+3.39 

5.31 

16     0  24.5 

106 

17 

2  11  24.75 

11  34.07 

13  42  56.8 

43  58.7 

9.51599 

0.3381 

-2.86 

5.36 

17     0  28.4 

107 

18 

2  19  17.14 

19  27.73 

14  33  37.9 

34  46.4 

9.51539 

0.3273 

3.43 

5.36 

18     0  32.3 

108 

19 

2  27     8.43 

27  20.27 

15  23  57.8 

25  12.1 

9.51402 

0.3145 

3.67 

5.43 

19     0  86.3 

109 

20 

2  34  57.78 

35  10.81 

16  12  41.0 

14     0.9 

9.51145 

0.2991 

3.92 

5.49 

20    0  40.1 

no 

21 

2  42  43.64 

42  57.80 

16  59  33.5 

60  57.6 

9.50774 

0.2817 

4.03 

5.51 

21     0  44.0 

111 

22 

2  50  25.05 

50  40.23 

17  44  33.1 

46     0.3 

9.50291 

0.2622 

4.14 

5.53 

22     0  47.7 

112 

23 

2  58     0.68 

58  16.80 

18  27  23.3 

28  52.4 

9.49679 

0.2399 

4.23 

5.55 

23     0  51.4 

113 

24 

3     5  29.31 

5  46.25 

19     7  59.0 

9  28.9 

9.48949 

0.2153 

4.29 

5.55 

24     0  54.9 

114 

25 

8  12  49.85 

13     7.49 

19  46  14.3 

47  44.2 

9.48094 

0.1892 

4.35 

5.56 

25     0  58.3 

115 

26 

3  20     1.17 

20  19.37 

20  22    3.7 

23  32.3 

9.47111 

0.1585 

4.39 

5.56 

26     1     1.5 

116 

27 

3  27     2.22 

27  20.84 

20  55  25.2 

56  51.6 

9.46001 

0.1261 

4.43 

5.56 

27     1     4.6 

117 

28 

3  33  52.03 

34  10.94 

21  26  16.3 

27  39.4 

9.44756 

0.0907 

4.47 

5.56 

28     1     7.5 

118 

29 

3  40  29.64 

40  48.09 

21  54  36.2 

55  55.2 

9.43381 

0.0521 

4.50 

5.55 

29     1  10.2 

119 

30 

3  46  54.28 

47  11.32 

22  20  25.6 

21  39.9 

9.41865 

0.0100 

4.52 

5.54 

30     I  12.6 

120 

31 

3  53     5.10 

53  24.01 

+22  43  45.5 

44  54.4 

+  U0205 

+9.9639 

-4.54 

-5.55 

31     1  14.9 

122 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient 
oft. 

Log.  Coefficient 
of  13. 

Mean  Solar 
Time  of  Me- 

Skle- 
nal 
Date 

Month. 

At 

Mean  Noon. 

At 

Transit. 

At 
Mean  Noon. 

At 

Transit. 

In  R.A. 

In  Dee. 

InR.A. 

In  Dee. 

ridian  Transit 

of 

Tran- 

sit. 

d. 

h.    m.    s. 

m.    s. 

O       1       II 

i      ji 

d.    h-    m. 

d- 

May  1 

3  53     5.10 

53  24.01 

+22  43  45.5 

44  54.4 

4-9.40205 

+9.9639 

-4.54 

-5.55 

1      1    14.9 

122 

2 

3  59     1.39 

59  20.01 

23     4  38.3 

5  41.2 

9.38393 

9.9131 

4.56 

5.54 

2     I   16.9 

123 

3 

4     4  42.51 

5     0.69 

23  23     5.0 

24     1.5 

9.36404 

9.8569 

4.59 

5.53 

3     1   18.6 

124 

4 

4  10     7.60 

10  25.22 

23  39  11.7 

40     1.5 

934234 

9.7939 

4.60 

5.53 

4     1  20.1 

125 

5 

4  15  16.27 

15  33.20 

23  52  59.0 

53  41.8 

9.31876 

9.7219 

4.61 

5.51 

5     1  21.3 

126 

6 

4  20     7.88 

20  24.02 

24     4  31.3 

5     7.0 

9.29290 

9.6381 

4.63 

5.50 

6     1  22.2 

127 

7 

4  24  41.83 

24  57.06 

24  13  62.0 

14  20.5 

9.26452 

9.5373 

4.64 

5.49 

7     1  22.8 

128 

6 

4  28  57.68 

29  11.90 

24  21     5.0 

21  26.4 

9.23326 

9.4105 

4.65 

5.47 

8     1  23.1 

129 

9 

4  32  54.87 

33     7.99 

24  26  14.1 

26  28.4 

9.19866 

9.2366 

4.66 

5.46 

9     1  23.1 

130 

10 

4  36  32.98 

36  44.95 

24  29  22.7 

29  30.2 

9.16018 

8.9546 

4.67 

5.45 

10     1  22.7 

131 

11 

4  39  51.56 

40     2.30 

24  30  34.5 

30  35.3 

9.11693 

+8.0090 

4.68 

5.43 

11     1  22.1 

132 

12 

4  42  50.22 

42  59.68 

24  29  53.1 

29  47.6 

9.06803 

-8.8277 

4.69 

5.42 

12     1  21.1 

133 

13 

4  45  28.60 

45  36.80 

24  27  21.8 

27  10.5 

9.01187 

9.1533 

4.69 

5.41 

13     1  19.8 

134 

14 

4  47  46.43 

47  53.35 

24  23     4.1 

22  47.3 

8.94664 

93325 

4.70 

539 

14     1  18.1 

135 

15 

4  49  43.50 

49  49.14 

24  17     3.3 

16  41.6 

8.86911 

9.4554 

4.70 

5.38 

15     1  16.1 

136 

16 

4  51   19.69 

51  24.07 

24     9  23.1 

8  57.0 

8.77421 

9.5481 

4.70 

536 

16     1   13.8 

137 

17 

4  52  34.92 

52  38.11 

23  60    6.7 

59  36.9 

8.65261 

9.6218 

4.70 

535 

17     1  11.1 

138 

18 

4  53  29.32 

58  31.40 

23  49  18.0 

48  45.3 

8.48489 

9.6818 

4.70 

533 

18     1     8.0 

139 

19 

4  54     3.05 

54     4.1 1 

23  37     0.7 

36  25.7 

8.21463 

9.7334 

4.69 

530 

19     I     4.7 

140 

20 

4  54  16.57 

54  16.72 

23  23  19.7 

23  43.2 

+7.39431 

9.7767 

4.68 

5.28 

20     I     0.9 

141 

21 

4  54  10.34 

54     9.72 

23     8  19.1 

8  42.1 

-8.03975 

9.8136 

4.66 

5.25 

21     0  56.9 

142 

22 

4  53  45.13 

53  43.88 

22  52     5.0 

51  28.3 

8.37681 

9.8451 

4.64 

5.21 

22    0  52.5 

143 

23 

4  53     1.87 

53     0.15 

22  34  43.2 

34     7.6 

8.55580 

9.8719 

4.61 

5.16 

23     0  47.9 

144 

24 

4  52     1.65 

51  59.62 

22  16  20.9 

15  47.3 

8.67440 

9.8942 

4.57 

5.10 

24    0  42.9 

145 

25 

4  50  45.89 

50  43.72 

21  57     6.0 

56  35.2 

8.75967 

9.9124 

4.53 

5.02 

25     0  37.7 

146 

26 

4  49  16.10 

49  13.95 

21  87     7.1 

36  39.8 

8.82364 

9.9266 

4.47 

4.91 

26     0  323 

147 

27 

4  47  34.03 

47  32.04 

21  16  34.6 

16  11.5 

8.87204 

9.9365 

4.40 

4.74 

27     0  26.7 

148 

28 

4  45  41.63 

45  39.94 

20  55  39.0 

55  20.7 

8.90815 

9.9425 

4.30 

-4.43 

28    0  20.9 

149 

29 

4  43  40.97 

43  39.69 

20  34  32.1 

34  19.0 

8.93397 

9.9442 

4.16 

+4.46 

29     0  14.9 

150 

30 

4  41  34.29 

41  33.49 

20  13  26.4 

13  18.6 

8.95071 

9.9415 

3.96 

434 

30    0    8.9 

151 

31 

4  39  23.85 

39  23.59 

19  52  35.0 

52  32.6 

8.95934 

9.9342 

-3.52 

4.82 

31     0    23 

152 

Jane  1 

4  37  12.01 

37  12.31 

19  32  10.9 

32  13.6 

8.96013 

9.9222 

+334 

4.99 

0  23  57.7 

153 

2 

4  35     1.09 

35     1.93 

19  12  27.6 

12  35.1 

8.95334 

9.9047 

3.88 

5.11 

1  23  50.6 

154 

3 

4  32  53.31 

32  54.65 

18  53  37.9 

53  49.6 

8.93869 

9.8817 

4.11 

5.20 

2  23  44.6 

155 

4 

4  30  50.94 

30  52.70 

18  35  54.3 

36     9.5 

8.91569 

9.8522 

4.26 

5.27 

3  23  38.6 

156 

5 

4  28  56.06 

28  58.14 

18  19  28.6 

19  46.4 

8.88378 

9.8157 

435 

532 

4  23  32.8 

157 

6 

4  27  10.52 

27  12.81 

18    4  30.0 

4  49.4 

8.84160 

9.7709 

4.43 

537 

5  23  27.1 

158 

7 

4  25  36.04 

25  38.39 

17  51     8.8 

51  28.7 

8.78681 

9.7160 

4.48 

5.40 

6  23  21.6 

159 

8 

4  24  14.13 

24  16.41 

17  39  31.7 

39  51.2 

8.71618 

9.6494 

432 

5.42 

7  23  16.3 

160 

9 

4  23     6.14 

23     8.18 

17  29  43.6 

30    0.5 

8.62260 

9.5653 

4.56 

5.45 

8  23  113 

161 

10 

4  22  13.22 

22  14.89 

17  21  52.6 

22     7.9 

8.49369 

9.4568 

4.59 

5.45 

9  23     6.4 

162 

11 

4  21  36.27 

21  37.42 

17  15  58.2 

16  10.1 

8.29694 

9.3111 

4.60 

5.45 

10  23     1.9 

163 

12 

4  21   16.05 

21   16.55 

17  12     2.3 

12     9.9 

-7.90196 

90873 

4.62 

5.46 

11  22  57.6 

164 

13 

4  21   13.14 

21  12.86 

17  10    5.3 

10     7.9 

+7.62196 

-8.6048 

4.63 

5.45 

12  22  53.6 

165 

14 

4  21  27.99 

21  26.82 

17  10     5.6 

10    3.8 

8.22131 

+8.6070 

4.64 

5.44 

13  22  49.9 

166 

15 

4  22     0.95 

21  58.79 

17  12     1.0 

11  52.2 

8.46644 

9.0760 

4.64 

5.43 

14  22  46.5 

167 

16 

4  22  52.18 

22  48.96 

17  15  47.8 

15  32.8 

8.62347 

9.2904 

4.64 

5.41 

15  22  43.4 

168 

17 

4  24     1.80 

23  57.45 

17  21  22.1 

20  59.2 

8.73905 

9.4606 

4.64 

539 

16  22  40.5 

169 

18 

4  25  29.93 

25  24.40 

17  28  38.8 

28  10.1 

8.83024 

9.6019 

4.64 

537 

17  22  38.1 

170 

19 

4  27   16.48 

27     9.72 

17  37  32.6 

36  58.8 

8.90568 

9.6044 

4.64 

5.34 

18  22  35.9 

171 

20 

4  29  21.53 

29  13.51 

17  47  56.3 

47  16.6 

8.96965 

9.6653 

4.64 

531 

19  22  34.1 

172 

21 

4  31  44.90 

31  35.63 

17  59  44.7 

58  59.3 

9.02522 

9.7152 

4.64 

5.27 

20  22  32.6 

173 

22 

4  34  26.58 

34  16.05 

18  12  50.0 

11  59.4 

9.07433 

9.7559 

4.64 

5.24 

21  22  31.2 

174 

23 

4  37  26.55 

37  14.76 

18  27     5.6 

26  10.4 

9.11831 

9.7895 

4.64 

5.18 

22  22  30.3 

175 

24 

4  40  44.54 

40  31.53 

18  42  23.1 

41  23.8 

9.15799 

9.8178 

4.64 

5.12 

23  22  29.6 

176 

25 

4  44  20.64 

44     6.42 

18  58  35.8 

57  88.0 

9.19423 

9.8397 

4.64 

5.04 

24  22  29.3 

177 

26 

4  48  14.79 

47  59.44 

19  15  34.1 

14  28.6 

9.22773 

9.8577 

4.64 

4.96 

25  22  29.2 

178 

27 

4  52  26.98 

52  10.55 

19  33  10.7 

32     3.3 

9.25873 

9.8717 

4.64 

4.85 

26  22  29.4 

179 

28 

4  56  57.09 

56  39.64 

19  51   16.9 

50     8.9 

9.28752 

9.8818 

4.63 

4.69 

27  22  29.9 

180 

29 

5     1  45.13 

1  26.73 

20    9  43.8 

8  34.8 

931453 

9.8878 

4.63 

439 

28  22  30.8 

181 

30 

5     6  51.03 

6  31.77 

20  28  20.8 

27  12.4 

9.33991 

9.8902 

4.63 

+3.59 

29  22  82.0 

182 

31 

5  12  14.85 

11  54.83 

+20  46  59.5 

45  52.5 

+9.36393 

+9.8886 

+4.63 

-4.33 

30  22  33.4 

183 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log.  Coefficient 
oft. 

Log.  Coefficient 
of<2. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 

Mean  Noon. 

At 
Transit. 

At 

Mean  Noon. 

At 

Transit. 

In  RJL 

In  Dee. 

InR.A. 

In  Dee. 

ridian  Transit. 

.  of 
Tran- 
sit. 

d. 

h.  m.  8. 

m.  s. 

O   1   If 

1    J! 

d.  h.  m. 

d. 

July  1 

5  12  14.85 

11  54.83 

+20  46  59.5 

45  52.5 

4-9.36393 

+9.8896 

+4.63 

-4.33 

0  22  33.4 

183 

2 

5  17  56.51 

17  35.85 

21  5  29.3 

4  24.4 

9.38654 

9.8831 

4.63 

4.67 

1  22  35.1 

184 

3 

5  23  55.92 

23  34.74 

21  23  39.8 

22  37.9 

9.40792 

9.8732 

4.63 

4.86 

2  22  37.2 

185 

4 

5  30  12.98 

29  51.40 

21  41  20.0 

40  21.9 

9.42817 

9.8584 

4.62 

5.00 

3  22  39.5 

186 

5 

5  36  47.53 

36  25.71 

21  58  18.4 

57  24.9 

9.44726 

9.8509 

4.62 

5.11 

4  22  42.1 

187 

6 

5  43  39.28 

43  17.39 

22  14  23.7 

13  35.2 

9.46523 

9.8111 

4.61 

5.20 

5  22  45.0 

188 

7 

5  50  47.89 

50  26.11 

22  29  23.3 

28  40.5 

9.48210 

9.7765 

4.60 

5.27 

6  22  48.2 

189 

8 

5  58  12.93 

57  51.43 

22  43  5.7 

42  28.8 

9.49782 

9.7321 

4.58 

5.35 

7  22  51.7 

190 

9 

6  5  53.76 

5  32.74 

22  55  18.2 

54  47.7 

9.51230 

9.6748 

4.56 

5.39 

8  22  55.4 

191 

10 

6  13  49.62 

13  29.30 

23  5  48.9 

5  24.8 

9.52564 

9.6001 

4.53 

5.42 

9  22  59.4 

192 

11 

6  21  59.56 

21  40.14 

23  14  26.1 

14  8.3 

9.53764 

9.4989 

4.50 

5.47 

10  23  3.7 

193 

12 

6  30  22.54 

30  4.19 

23  20  59.0 

20  47.3 

9.54831 

9.3523 

4.45 

5.51 

11  23  8.1 

194 

13 

6  38  57J20 

38  40.12 

23  25  16.1 

25  10.0 

9.55756 

9.1073 

4.39 

5.54 

12  23  12.7 

195 

14 

6  47  42.14 

47  26.52 

23  27  9.6 

27  8.5 

9.56541 

+8.4069 

4.32 

5.56 

13  23  17.5 

196 

15 

6  56  35.75 

56  21.75 

23  26  31.7 

26  34.8 

9.57176 

-8.9132 

4.22 

5.58 

14  23  22.5 

197 

16 

7  5  36.32 

5  24.09 

23  23  16.1 

23  22.4 

9.57663 

9.2859 

4.09 

5.59 

15  23  27.6 

198 

17 

7  14  42.08 

14  31.72 

23  17  18.1 

17  26.4 

9.58002 

9.4841 

3.90 

5.59 

16  23  32.7 

199 

18 

7  23  51.19 

23  42.78 

23  8  40.5 

8  49.7 

9.58186 

9.6226 

+3.56 

5.61 

17  23  38.0 

200 

19 

7  33  1.81 

32  55.40 

22  57  13.9 

57  22.9 

9.58244 

9.7269 

-2.74 

5.60 

18  23  43.2 

201 

20 

7  42  12.23 

42  7.83 

22  43  7.4 

43  14.9 

9.58161 

9.8088 

3.66 

5.58 

19  23  48.5 

202 

21 

7  51  20.78 

51  18.38 

22  26  22.6 

26  27.4 

9.57950 

9.8762 

3.91 

5.57 

20  23  53.7 

203 

22 

8  0  25.95 

0  25.52 

22  7  4.7 

7  5.7 

9.57625 

9.9325 

4.06 

5.55 

21  23  58.9 

204 

23 

8  9  26.34 

9  27.80 

21  45  19.7 

45  16.0 

9.57190 

9.9801 

4.16 

5.52 

23  0  3.9 

205 

24 

8  18  20.76 

18  24.04 

21  21  15.7 

21  6.4 

9.56664 

0.0208 

4.22 

5.50 

24  0  8.9 

206 

25 

8  27  8.21 

27  13.21 

20  55  0.9 

54  45.2 

9.56053 

0.0557 

4.28 

5.47 

25  0  13.8 

207 

26 

8  35  47.82 

35  54.44 

20  26  43.9 

26  21.4 

9.55371 

0.0858 

4.31 

5.43 

26  0  18.5 

208 

27 

8  44  18.93 

44  27.06 

19  56  33.8 

56  4.0 

9.54626 

0.1118 

4.34 

5.40 

27  0  23.1 

209 

28 

8  52  41.05 

52  50.56 

19  24  39.8 

24  2.3 

9.53829 

0.1344 

4.36 

5.36 

28  0  27.5 

210 

29 

9  0  53.77 

1  4.53 

18  51  10.8 

50  25.5 

9.52988 

0.1540 

4.37 

5.32 

29  0  31.8 

211 

30 

9  8  56.83 

9  8.75 

18  16  15.8 

15  22.6 

9.52122 

0.1709 

4.37 

5.27 

30  0  85.9 

212 

31 

9  16  50.27 

17  3.24 

17  40  3.3 

39  2.2 

9.51227 

0.1854 

4.38 

5.22 

31  0  39.9 

213 

Aug.  1 

9  24  33.84 

24  47.75 

17  2  41.2 

1  32.3 

9.50308 

0.1983 

4.37 

5.18 

1  0  43.7 

214 

2 

9  32  7.67 

32  22.40 

16  24  17.5 

23  0.9 

9.49381 

0.2093 

4.37 

5.12 

2  0  47.3 

215 

3 

9  39  31.83 

39  47.31 

15  44  59.2 

43  35.3 

9.48442 

0.2187 

4.36 

5.06 

3  0  50.7 

216 

4 

9  46  46.50 

47  2.64 

15  4  53.2 

3  22.2 

9.47504 

0.2267 

4.35 

5.00 

4  0  54.0 

217 

5 

9  53  51.85 

54  8.56 

14  24  5.8 

22  28.0 

9.46560 

0.2336 

4.34 

4.94 

5  0  57.2 

218 

6 

10  0  48.07 

1  5.28 

13  42  43.0 

40  58.6 

9.45621 

0.2392 

4.34 

4.86 

6  1  0.2 

219 

7 

10  7  85.41 

7  53.05 

12  60  50.3 

58  59.7 

9.44687 

0.2440 

4.32 

4.78 

7  1  3.0 

220 

8 

10  14  14.11 

14  32.12 

12  18  32.7 

16  36.4 

9.43759 

0.2478 

4.31 

4.68 

8  1  5.7 

221 

9 

10  20  44.40 

21  2.72 

11  35  55.1 

33  53.4 

9.42837 

0.2508 

4.29 

4.57 

9  1  8.3 

222 

10 

10  27  6.58 

27  25.16 

10  53  2.1 

50  55.4 

9.41917 

0.2531 

4.28 

4.44 

10  1  10.7 

223 

11 

10  33  20.75 

33  39.53 

10  9  57.1 

7  45.9 

9.41018 

0.2547 

4.27 

4.27 

11  1  13.0 

224 

12 

10  39  27.31 

39  46.21 

9  26  45.2 

24  29.8 

9.40122 

02556 

4.25 

3.89 

12  1  15.2 

225 

13 

10  45  26.39 

45  45.44 

8  43  29.7 

41  10.5 

9.39233 

0.2559 

4.24 

-3.23 

13  1  17.2 

226 

14 

10  51  18.24 

51  37.34 

7  60  13.4 

57  50.7 

9.38348 

0.2558 

4.23 

+3.72 

14  1  19.1 

227 

15 

10  57  3.04 

57  22.23 

7  16  59.4 

14  33.7 

9.37479 

0.2550 

4.22 

4.25 

15  1  20.9 

228 

16 

11  2  40.99 

3  0.19 

6  33  52.6 

31  24.5 

9.36607 

0.2530 

4.21 

4.29 

16  1  22.6 

229 

17 

11  8  12.24 

8  31.42 

5  50  54.0 

48  23.6 

9.35738 

0.2520 

4.20 

4.48 

17  1  24.2 

230 

18 

11  13  36.92 

13  56.04 

5  8  7.9 

5  35.6 

9.34867 

0.2497 

4.19 

4.54 

18  1  25.7 

231 

19 

11  18  55.17 

19  14.20 

4  25  36.0 

23  2.3 

9.33995 

0.2470 

4.18 

4.62 

19  1  27.0 

232 

20 

11  24  7.08 

24  26.00 

3  43  21.6 

40  46.9 

9.33118 

0.2437 

4.18 

4.68 

20  1  28.3 

233 

21 

11  29  12.73 

29  31.51 

2  61  27.3 

58  51.9 

9.32235 

0.2401 

4.17 

4.74 

21  1  29.4 

234 

22 

11  84  12.19 

34  30.81 

2  19  55.7 

17  20.0 

9.31339 

0.2358 

4.17 

4.79 

22  1  30.5 

235 

23 

11  39  5.48 

39  23.90 

1  38  49.7 

36  14.1 

9.30428 

0.2311 

4.17 

4.83 

23  1  31.4 

236 

24 

11  43  52.62 

44  10.80 

0  58  11.7 

55  36.6 

9.29493 

0.2259 

4.17 

4.87 

24  1  32.2 

237 

25 

11  48  33.55 

48  51.48 

+  0  18  4.4 

15  30.1 

9.28528 

0.2201 

4.18 

4.91 

25  1  33.0 

238 

26 

11  53  8.24 

53  25.89 

-  0  21  29.0 

24  2.1 

9.27536 

0.2136 

4.18 

4.94 

26  1  33.6 

239 

27 

11  57  36.62 

57  58.96 

1  0  26.2 

2  57.7 

9.26497 

0.2066 

4.19 

4.97 

27  1  34.1 

240 

28 

12  1  58.50 

2  15.49 

1  38  44.2 

41  13.7 

9.25412 

0.1989 

4.20 

5.00 

28  1  34.5 

241 

29 

12  6  13.78 

6  30.37 

2  16  19.6 

18  46.6 

9.24273 

0.1904 

4.21 

5.04 

29  1  34.8 

242 

30 

12  0  21.28 

1  37.43 

1  53  9.4 

55  33.5 

9.23061 

0.8810 

4.23 

5.07 

30  1  35.0 

243 

31 

12  14  23.71 

14  39.41 

-  3  29  10.1 

31  31.0 

+9.21770 

-0.1708 

-4.24 

+5.10 

31  1  35.1 

244 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log.  Coefficient 
oft. 

Log.  Coefficient 
oft*. 

Mean  Solar 
Time  of  Me- 

Side- 
veal 
Date 

Month. 

At 

Mean  Noon. 

At 
Transit. 

At 
Mean  Noon. 

At 
Transit. 

In  R.A. 

In  Dee. 

IaR.A. 

In  Dm. 

ridian  Transit. 

of 
Tran- 
sit 

d. 

d. 

h.    m.    a. 

m.    s. 

o      i      a 

1       u 

d.    h.    m. 

Septl 

12  18  17.84 

18  33.04 

-44   18.2 

6  35.5 

-1-9.20384 

-0.1595 

-4.26 

+5.14 

1     1  35.1 

245 

2 

12  22     4.34 

22  19.00 

4  38  29.6 

40  42.7 

9.18873 

0.1471 

4.29 

5.16 

2     1  34.9 

246 

3 

12  25  42.76 

25  56.82 

5  11  40.2 

13  48.7 

9.17228 

0.1334 

4.31 

5.20 

3     1  34.6 

247 

4 

12  29  12.73 

29  26.16 

5  43  45.6 

45  49.1 

9.15426 

0.1181 

433 

5.22 

4     1  34.1 

248 

5 

12  32  33.74 

32  46.49 

6  14  40.7 

16  38.7 

9.13427 

0.1010 

436 

5.26 

5     1  33.5 

249 

6 

12  35  45.22 

35  57.23 

6  44  20.5 

46  12.5 

9.11199 

0.0819 

439 

5.29 

6     1  32.8 

250 

7 

12  38  46.58 

38  57.79 

7  12  39.5 

14  24.9 

9.08681 

0.0601 

4.42 

5.31 

7     1  31.8 

251 

8 

12  41  37.09 

41  47.46 

7  39  29.1 

41     7.5 

9.05809 

0.0354 

4.45 

5.35 

8     1  30.7 

252 

9 

12  44  15.97 

44  25.44 

8    4  45.1 

6  16.0 

9.02505 

0.0072 

4.48 

5.39 

9     1  29.4 

253 

10 

12  46  42.37 

46  50.89 

8  28  18.6 

29  41.4 

8.98659 

9.9744 

4.51 

5.43 

10     1  27.9 

254 

11 

12  48  55.37 

49     2.89 

8  50     1.4 

51  15.7 

8.94097 

9.9358 

4.54 

546 

11     1  26.1 

255 

12 

12  50  53.95 

51     0.42 

9     9  43.9 

10  49.1 

8.88602 

9.8896 

4.57 

5.50 

12     1  24.1 

256 

13 

12  52  37.04 

52  42.42 

9  27  16.2 

28  12.0 

8.81790 

9.8333 

4.60 

5.53 

13     1  21.9 

257 

14 

12  54    3.45 

54     7.72 

9  42  27.3 

43  133 

8.73038 

9.7627 

4.63 

5.57 

14     1   19.4 

258 

15 

12  55  12.02 

55  15.15 

9  55     53 

55  41.2 

8.61190 

9.6704 

4.66 

5.60 

15     1   16.6 

259 

16 

12  56     1.48 

56    3.48 

10    4  57.2 

5  22.8 

8.43504 

9.5416 

4.69 

5.63 

16     1   13.5 

260 

17 

12  56  30.61 

56  31.50 

10  11  49.7 

12     5.0 

+8.10264 

9.3396 

4.72 

5.67 

17     1   100 

261 

18 

12  56  38.17 

56  37.99 

10  15  283 

15  33.5 

-7.42935 

-8.8963 

4.74 

5.70 

18     1     6.2 

262 

19 

12  56  23.03 

56  21.87 

10  15  38.3 

15  33.9 

8.27397 

+8.8518 

4.76 

5.73 

19     1     2.0 

263 

20 

12  55  44.23 

55  42.19 

10  12     5.4 

11  52.1 

8.54997 

93632 

4.77 

5.76 

20    0  57.4 

264 

21 

12  54  41.03 

54  38.28 

10    4  35.5 

4  14.6 

8.72085 

9.6016 

4.78 

5.78 

21     0  52.4 

265 

22 

12  53  12.99 

53     9.71 

9  52  56.7 

52  29.6 

8.84393 

9.7603 

4.78 

5.79 

22     0  47.0 

266 

23 

12  51  20.14 

51  16.55 

9  36  59.0 

36  27.8 

8.93879 

9.8795 

4.77 

5.80 

23     0  41.2 

267 

24 

12  49     3.04 

48  59.43 

9  16  363 

16    33 

9.01363 

9.9739 

4.74 

5.80 

24     0  35.0 

268 

25 

12  46  23.10 

46  19.74 

8  51  48.6 

51  16.7 

9.07349 

0.0507 

4.71 

5.79 

25     0  28.4 

269 

26 

12  43  22.07 

43  19.23 

8  22  41.8 

22  13.9 

9.12064 

0.1134 

4.64 

5.77 

26     0  21.5 

270 

27 

12  40     3.01 

40     0.97 

7  49  30.8 

49  10.0 

9.15597 

0.1644 

4.53 

5.73 

27     0  14.2 

271 

28 

12  36  29.73 

36  28.70 

7  12  39.1 

12  28.2 

9.18029 

0.2043 

436 

5.64 

28    0    6.8 

272 

29 

12  32  46.87 

32  47.00 

6  32  42.9 

32  443 

9.19382 

0.2339 

4.01 

534 

28  23  59.2 

273 

SO 

12  28  59.76 

29     1.10 

5  50  24.8 

50  40.1 

9.19625 

0.2537 

-3.61 

533 

29  23  51.5 

274 

Oct    1 

12  25  14.32 

25  16.81 

5     6  38.2 

7     7.9 

9.18688 

0.2634 

+4.28 

+4.84 

0  23  43.8 

275 

2 

12  21  36.87 

21  40.34 

4  22  22.9 

23     6.4 

9.16448 

0.2629 

4.53 

-4.93 

1  23  37.2 

276 

3 

12  18  13.63 

18  17.79 

3  38  42.5 

89  383 

9.12731 

0.2518 

4.69 

5.37 

2  23  28.9 

277 

4 

12  15  10.61 

15  15.10 

2  56  40.1 

57  45.1 

9.07230 

0.2330 

4.79 

536 

3  23  22.0 

278 

5 

12  12  33.21 

12  37.60 

2  17  16.6 

18  26.4 

8.99454 

0.1950 

4.86 

5.71 

4  23  15.5 

279 

6 

12  10  25.98 

10  29.85 

1  41  26.4 

42  37.4 

8.88390 

0.1470 

4.91 

5.79 

5  23     9.4 

280 

7 

12     8  52.50 

8  55.43 

I     9  55.1 

11     3.0 

8.71791 

0.0830 

4.94 

5.85 

6  23    3.9 

281 

8 

12     7  55.30 

7  56.92 

0  43  17.9 

44  18.8 

8.42393 

9.9989 

4.96 

5.89 

7  22  59.0 

282 

9 

12     7  35.73 

7  35.75 

0  22    0.0 

22  503 

-6.43270 

9.8869 

4.96 

5.91 

8  22  54.7 

283 

10 

12     7  54.19 

7  52.40 

-06  15.6 

6  52.7 

+8.41428 

9.7302 

4.96 

5.91 

9  22  51.1 

284 

11 

12     8  50.15 

8  46.44 

+  03  50.7 

3  283 

8.71216 

9.4826 

4.94 

5.91 

10  22  48.1 

285  , 

12 

12  10  22.27 

10  16.62 

0     8  22.4 

8  16.8 

8.88070 

+8.8755 

4.92 

5.89 

11  22  45.6 

286 

13 

12  12  28.59 

12  21.06 

0     7  28.0 

7  38.8 

8.99518 

-9.1495 

4.89 

5.86 

12  22  43.8 

287 

14 

12  15     6.77 

14  57.46 

+  0     1  29.2 

1  56.2 

9.07963 

9.5415 

4.85 

5.85 

13  22  42.4 

288 

15 

12  18  14.20 

18     3.28 

-09  18.8 

8  36.2 

9.14412 

9.7349 

4.80 

5.80 

14  22  41.6 

289 

16 

12  21  47.77 

21  35.43 

0  24  32.0 

23  35.4 

9.19480 

9.8567 

4.75 

5.76 

15  22  41.2 

290 

17 

12  25  44.92 

25  31.36 

0  43  46.3 

42  373 

9.23548 

9.9421 

4.70 

5.72 

16  22  41.2 

291 

18 

12  30     2.79 

29  48.24 

1     6  36.4 

5  16.4 

9.26820 

0.0081 

4.64 

5.66 

17  22  41.5 

292 

19 

12  34  38.71 

34  23.41 

1  32  37.5 

31     8.6 

9.29396 

0.0581 

4.57 

5.60 

18  22  42.2 

293 

20 

12  39  30.24 

39  1430 

2     1  25.9 

59  49.5 

9.31632 

0.0973 

4.51 

5.54 

19  22  43.9 

294 

21 

12  44  35.12 

44  18.77 

2  32  38.4 

30  56.4 

9.33391 

0.1285 

4.43 

5.47 

20  22  44.2 

295 

22 

12  49  51.31 

49  34.69 

3     5  54.8 

4     8.8 

934835 

0.1531 

4.37 

5.41 

21  22  45.5 

296 

23 

12  55  17.19 

55     0.46 

3  40  53.7 

39     5.1 

936009 

0.1726 

4.28 

532 

22  22  47.0 

297 

24 

13     0  51.04 

0  34.25 

4  17  17.7 

15  27.6 

936502 

0.1880 

4.20 

5.22 

23  22  48.6 

298 

25 

13     6  31.51 

6  14.89 

4  54  51.6 

53     1.2 

937738 

0.2000 

4.13 

5.12 

24  22  50.3 

299 

26 

13  12  17.62 

12     1.20 

5  33  20.5 

31  30.8 

938382 

0.2089 

4.05 

5.00 

25  22  52.2 

300 

27 

13  18     8.34 

17  52.20 

6  12  30.0 

10  41.8 

938866 

0.2155 

3.96 

4.86 

26  22  54.1 

301 

28 

13  24     2.86 

23  47.04 

6  52     9.3 

50  23.1 

939328 

0.2200 

3.88 

4.68 

27  22  56.0 

302 

29 

13  30    0.56 

29  45.11 

7  32    8.7 

30  25.2 

939682 

0.2228 

3.80 

4.41 

28  22  58.0 

303 

30 

13  36    0.91 

35  45.88 

8  12  18.9 

10  38.7 

939973 

0.2240 

3.72 

-3.78 

29  22  50.1 

304 

31 

13  42    3.44 

41  48.85 

8  52  31.6 

50  54.7 

9.40217 

0.2237 

3.64 

+4.13 

30  22  52.2 

305 

32 

13  48     7.78 

47  53.64 

-  9  32  38.7 

31     5.8 

+9.40419 

-0.2225 

+3.61 

+4.29 

31  22  543 

306  | 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log.  Coefficient 
oft. 

Log.  Coefficient 
off  2. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 
Mean  Noon. 

At 

Transit 

At 
Mean  Noon. 

At 
Transit. 

In  B.A. 

In  Deo. 

InB.A. 

In  Dee. 

ridian  Transit. 

of 
Tran- 
sit. 

d. 

h.    m.    s. 

m.    a. 

o      /      u 

i      u 

d. 

h.    m. 

d. 

Nov.  1 

13  48     7.78 

47  53.64 

-  9  32  38.7 

31     5.8 

-1-9.40419 

-0.2225 

+3.61 

+4.29 

0  22  543 

306 

2 

13  54  13.82 

54     0.19 

10  12  37.8 

11     8.9 

9.40601 

0.2201 

3.50 

4.62 

1 

23     6.5 

307 

3 

14     0  21.21 

0     8.09 

10  52  19.8 

50  55.3 

9.40753 

0.2167 

3.48 

4.70 

2 

23     8.7 

308 

4 

14     6  29.84 

6  17.27 

11  31  40.7 

30  20.7 

9.40891 

0.2124 

3.42 

4.79 

3  23  10.9 

309 

5 

14  12  39.58 

12  27.52 

12  10  36.2 

9  20.7 

9.41022 

0.2074 

3.41 

4.84 

4  23  13.1 

310 

6 

14  18  50.40 

18  38.88 

12  49     2.9 

47  51.9 

9.41141 

0.2015 

3.38 

4.89 

5  23  15.3 

311 

7 

14  25     2.22 

24  51.26 

13  26  56.9 

25  50.5 

9.41264 

0.1950 

3.41 

4.93 

6  23  17.6 

312 

8 

14  31   15.10 

31     4.70 

14     4  15.5 

3  13.7 

9.41379 

0.1879 

3.37 

4.96 

7 

23  19.9 

313 

9 

14  37  28.94 

37  19.11 

14  40  56.2 

39  58.9 

9.41497 

0.1800 

3.41 

5.01 

8  23  22.2 

314 

10 

14  43  43.85 

43  34.57 

15  16  54.8 

16    2.0 

9.41623 

0.1715 

3.41 

5.01 

9  23  24.4 

315 

11 

14  49  59.84 

49  41.11 

15  52  10.8 

51  22.3 

9.41747 

0.1624 

3.42 

5.04 

10 

23  26.6 

316 

12 

14  56  16.92 

56     8.80 

16  26  41.3 

25  57.6 

9.41879 

0.1527 

3.45 

5.06 

11 

23  29.2 

317 

13 

15     2  35.17 

2  27.67 

16  60  24.4 

59  44.9 

9.42009 

0.1423 

3.45 

5.08 

12  23  31.5 

318 

14 

15     8  54.59 

8  47.70 

17  33  17.9 

32  42.6 

9.42154 

0.1312 

3.50 

5.09 

13 

23  33.9 

319 

15 

15  15  15.32 

15     9.04 

18     5  20.7 

4  49.5 

9.42308 

0.1195 

3.52 

5.10 

14  23  36.3 

320 

16 

15  21  37.43 

21  31.78 

18  36  30.8 

36    3.6 

9.42454 

0.1070 

3.48 

5.12 

15  23  38.7 

321 

17 

15  28     0.80 

27  55.78 

19     6  46.1 

6  22.8 

9.42604 

0.0937 

3.52 

5.13 

16 

23  41.2 

322 

18 

15  34  25.55 

34  21.18 

19  36     5.1 

35  45.5 

9.42770 

0.0797 

3.57 

5.14 

17 

23  43.7 

323 

19 

15  40  51.83 

40  48.11 

20    4  27.1 

4  11.0 

9.42942 

0.0649 

3.56 

5.15 

18 

23  46.2 

324 

20 

15  47  19.64 

47  16.59 

20  31  49.9 

31  37.2 

9.43113 

0.0491 

3.57 

5.16 

19  23  48.7 

325 

21 

15  53  48.99 

53  46.69 

20  58     9.7 

58     0.2 

9.43287 

0.0327 

3.58 

5.16 

20  23  51.2 

326 

22 

16     0  19.99 

0  18.31 

21  23  32.6 

23  26.2 

9.43469 

0.0147 

3.59 

5.18 

21 

23  53.8 

327 

23 

16     6  52.51 

6  51.53 

21  47  49.6 

47  46.1 

9.43646 

9.9952 

3.59 

5.19 

22 

23  56.4 

328 

24 

16  13  26.66 

13  26.40 

22  11     1.9 

11     1.0 

9.43825 

9.9748 

3.60 

5.20 

24 

0     0.9 

329 

25 

16  20     2.51 

20     2.98 

22  33     8.3 

33     9.8 

9.44010 

9.9528 

3.60 

5.22 

25 

0     1.7 

330 

26 

16  26  39.99 

26  41.20 

22  54     6.2 

54    9.9 

9.44189 

9.9291 

8.59 

5.22 

26 

0     4.4 

331 

27 

16  33  19.12 

33  21.09 

23  13  55.6 

14     1.2 

9.44363 

9.9037 

3.60 

5.23 

27 

0     7.1 

332 

28 

16  39  59.88 

40     2.62 

23  32  34.6 

32  42.0 

9.44542 

9.8759 

3.58 

5.24 

28 

0    9.8 

333 

29 

16  46  42.22 

46  45.75 

23  50     1.4 

50  10.3 

9.44710 

9.8459 

3.57 

5.25 

29 

0  12.6 

334 

30 

16  53  26.12 

53  30.44 

24     6  15.2 

6  25.2 

9.44875 

9.8128 

3.55 

5.26 

30 

0  15.4 

335 

Dec.  1 

17     0  11.51 

0  16.68 

24  21  14.0 

21  24.9 

9.45028 

9.7765 

3.53 

5.26 

1 

0  18.2 

336 

2 

17     6  58.31 

7     4.27 

24  34  56.8 

35     8.3 

9.45173 

9.7354 

3.50 

5.27 

2 

0  21.1 

337 

3 

17  13  46.43 

13  53.22 

24  47  21.3 

47  33.0 

9.45309 

9.6897 

3.47 

5.27 

3 

0  23.9 

338 

4 

17  20  35.79 

20  43.43 

24  58  27.8 

58  39.4 

9.45425 

9.6377 

3.48 

5.29 

4 

0  26.8 

339 

5 

17  27  26.14 

27  34.61 

25     8  13.1 

8  24.3 

9.45531 

9.5772 

3.36 

5.29 

5 

0  29.7 

340 

6 

17  84  17.44 

34  26.77 

25  16  36.8 

16  47.2 

9.45615 

9.5058 

3.22 

5.30 

6 

0  32.6 

341 

7 

17  41     9.43 

41  19.61 

25  23  37.3 

23  46.5 

9.45682 

9.4517 

3.15 

5.31 

7 

0  35.6 

342 

8 

17  48     2.10 

48  13.14 

25  29  13.3 

29  21.1 

9.45732 

9.3077 

2.89 

5.32 

8 

0  38.5 

343 

9 

17  54  55.00 

55    6.89 

25  33  23.5 

33  29.4 

9.45749 

9.1554 

+1.86 

5.32 

9 

0  41.4 

344 

10 

18     1  47.94 

2    0.67 

25  36     6.6 

36  10.2 

9.45738 

8.9148 

-2.86 

5.33 

10 

0  44.4 

345 

11 

18     8  40.58 

8  54.14 

25  37  21.6 

37  22.6 

9.45686 

-8.3175 

8.17 

5.35 

11 

0  47.3 

346 

12 

18  15  32.62 

15  46.98 

25  37     7.7 

37     5.9 

9.45599 

+8.5772 

3.41 

5.34 

12 

0  50.3 

847 

13 

18  22  23.57 

22  38.72 

25  35  24.1 

35  18.6 

9.45468 

9.0166 

3.52 

5.34 

13 

0  53.2 

348 

14 

18  29  13.15 

29  29.06 

25  32     9.1 

31  59.8 

9.45295 

9.2225 

3.67 

5.34 

14 

0  56.1 

349 

15 

18  36     0.80 

36  17.43 

25  27  24.7 

27  11.2 

9.45053 

9.3622 

3.79 

5.34 

15 

0  58.9 

350 

16 

18  42  45.88 

43    3.18 

25  21     8.1 

20  50.0 

9.44746 

9.4677 

3.88 

5.34 

16 

I     1.7 

351 

17 

18  49  27.84 

49  45.72 

25  13  20.3 

12  57.3 

9.44363 

9.5523 

3.97 

5.34 

17 

1     4.5 

352 

18 

18  56     5.86 

56  24.32 

25     4     1.9 

3  33.7 

9.43898 

9.6226 

4.04 

5.38 

18 

1     7.2 

353 

19 

19     2  39.21 

2  58.14 

24  53  13.4 

52  39.8 

9.43327 

9.6826 

4.14 

5.37 

19 

1     9.8 

354 

20 

19     9     6.98 

9  25.29 

24  40  56.2 

40  16.8 

9.42639 

9.7344 

4.20 

5.36 

20 

1   12.3 

355 

21 

19  15  28.11 

15  47.68 

24  27  12.0 

26  27.0 

9.41814 

9.7795 

4.27 

5.29 

21 

1   14.7 

356 

22 

19  21  41.44 

22     1.16 

24  12     3.4 

11   12.7 

9.40827 

9.8190 

4.34 

5.27 

22 

1   17.0 

357 

23 

19  27  45.63 

28     5.34 

23  55  34.2 

54  37.7 

9.39644 

9.8537 

4.40 

5.24 

23 

1   19.1 

358 

24 

19  33  39.17 

33  58.71 

23  37  48.0 

36  45.9 

9.38234 

9.8839 

4.47 

5.19 

24 

1   21.0 

359 

25 

19  39  20.42 

39  39.63 

23  18  50.1 

17  42.8 

9.36539 

9.9101 

4.53 

5.14 

25 

1  22.8 

360 

26 

19  44  47.44 

45     6.06 

22  58  47.3 

57  35.2 

9.34510 

9.9322 

4.59 

5.06 

26 

1  24.3 

361 

27 

19  49  58.27 

50  16.16 

22  37  46.8 

36  30.4 

9.32062 

9.9504 

4.65 

4.95 

27 

1  25.5 

362 

28 

19  54  50.36 

55     7.25 

22  15  58.2 

14  38.6 

9.29079 

9.9646 

4.71 

4.77 

28 

1  26.4 

363 

29 

19  59  21.18 

60  36.80 

21  53  32.0 

52  10.0 

9.25425 

9.9747 

4.77 

+4.39 

29 

1  27.0 

364 

30 

20    3  27.87 

3  41.95 

21  30  41.1 

29  17.9 

9.20873 

9.9803 

4.82 

-4.11 

30 

1  27.1 

365 

31 

20     7     7.28 

7  19.57 

21     7  39.7 

6  16.6 

9.15126 

9.9811 

4.86 

4.75 

31 

1  26.8 

866 

32 

20  10  16.25 

10  26.51 

-20  44  43.6 

43  22.1 

4-9.07667 

+9.9765 

^4.91 

-5.01 

33. 

1  26.0 

367 

43 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Factor  f. 

Log.  Factor  r». 

Mean  Solar 
Time  of  Me- 

Side- 
rasa 
Devte 

Month. 

At 

Mean  Noon. 

At 
Transit. 

At 

Mean  Noon. 

At 

Transit. 

Li  B.A. 

In  Dee. 

InB.A. 

In  Deo. 

ridian  Transit. 

of 
Tran- 
sit. 

d. 

a.    m.    s. 

m.    a. 

O      1      u 

1        H 

<L 

h. 

m. 

d- 

Jan.   1 

21  36  58.64 

37  32.22 

-16     6  46.6 

3  48.9 

+9.29086 

+0.0139 

-3.57 

+4.76 

1 

2 

51.9 

O 

2 

21  41  39.20 

42  12.75 

15  41  48.0 

38  46.7 

9.28846 

0.0209 

3.57 

4.74 

2 

2 

52.7 

1 

3 

21  46  18.21 

46  51.70 

15  16  25.8 

13  20.9 

9.28603 

0.0275 

3.56 

4.73 

3 

2  53.4 

2 

4 

21  50  55.68 

51  29.09 

14  50  40.8 

47  32.5 

9.28363 

0.0338 

3.57 

4.71 

4 

2 

54.0 

3 

5 

21  55  81.62 

56     4.96 

14  24  33.8 

21  22.3 

9.28124 

0.0398 

3.56 

4.70 

5 

2 

54.6 

4 

6 

22    0    6.04 

0  39.32 

13  58     5.5 

54  50.9 

9.27887 

0.0455 

3.56 

4.67 

6 

2  55.2 

5 

7 

22    4  38.96 

5  12.19 

13  31  16.9 

27  59.1 

9.27649 

0.0508 

3.56 

4.66 

7 

2  55.9 

6 

8 

22    9  10.39 

9  43.56 

13     4     8.8 

0  47.9 

9.27410 

0.0559 

3.55 

4.64 

8 

2  56.5 

7 

9 

22  13  40.34 

14  13.43 

12  36  41.9 

33  18.1 

9.27173 

0.0608 

3.54 

4.62 

9 

2  57.0 

8 

10 

22  18    8.83 

18  41.85 

12     8  57.0 

5  30.4 

9.26939 

0.0654 

3.53 

4.60 

10 

2 

57.6 

9 

11 

22  22  35.89 

23     8.83 

11  40  54.9 

37  25.7 

9.26709 

0.0697 

3.52 

4.58 

11 

2  58.1 

10 

12 

22  27     1.55 

27  34.89 

11  12  36.4 

9     4.7 

9.26479 

0.0738 

3.51 

4.55 

12 

2  58.5 

11 

13 

22  31  25.82 

31  58.58 

10  44     2.3 

40  28.1 

9.26255 

0.0777 

3.51 

4.53 

13 

2  59.0 

12 

14 

22  35  48.74 

36  21.43 

10  15  13.3 

11  36.8 

9.26034 

0.0813 

3.50 

4.51 

14 

2  59.5 

13 

15 

22  40  10.33 

40  42.93 

9  46  10.2 

42  31.4 

9.25816 

0.0847 

3.48 

4.48 

15 

2  59.9 

14 

16 

22  44  30.62 

45     3.12 

9  16  53.7 

13  12.7 

9.25601 

0.0879 

3.48 

4.45 

16 

3 

0.3 

15 

17 

22  48  49.63 

49  22.04 

8  47  24.5 

43  41.6 

9.25388 

0.0909 

3.48 

4.43 

17 

3 

0.6 

16 

18 

22  53     7.39 

53  39.71 

8  17  43.5 

13  58.8 

9.25176 

0.0938 

3.46 

4.40 

18 

3 

1.0 

17 

19 

22  57  23.90 

57  56.12 

7  47  51.3 

44     4.9 

9.24968 

0.0964 

3.45 

4.37 

19 

3 

1.3 

18 

20 

23     1  39.20 

2  11.32 

7  17  48.7 

14     0.7 

9.24766 

0.0988 

3.44 

4.33 

20 

3 

1.6 

19 

21 

23     5  53.33 

6  25.36 

6  47  36.5 

43  46.9 

9.24569 

0.1010 

3.43 

4.29 

21 

3 

1.9 

20 

22 

23  10     6.31 

10  38.25 

6  17  15.4 

13  24.4 

9.24374 

0.1030 

3.42 

4.25 

22 

3 

2.2 

21 

23 

23  14  18.16 

14  50.00 

5  46  46.2 

42  53.9 

9.24182 

0.1049 

3.42 

4.20 

23 

3 

2.4 

22 

24 

23  18  28.91 

19     0.64 

5  16     9.5 

12  16.1 

9.23990 

0  1066 

3.41 

4.15 

24 

3 

2.6 

23 

25 

23  22  38.57 

23  10.19 

4  45  26.2 

41  31.8 

9.23805 

0.1080 

3.41 

4.10 

25 

3 

2.8 

24 

26 

23  26  47.17 

27  18.70 

4  14  37.1 

10  41.7 

9.23621 

0.1003 

8.40 

4.03 

26 

3 

3.0 

25 

27 

23  30  54.72 

31  26.15 

3  43  42.8 

39  46.5 

9.23436 

0.1104 

3.38 

3.94 

27 

3 

3.2 

26 

28 

23  35     1.23 

35  32.56 

3  12  44  1 

8  47.1 

9.23255 

0.1114 

8.37 

3.83 

28 

3 

3.4 

27 

29 

23  39     6.73 

39  37.96 

2  41  41.7 

37  44.1 

9.23082 

0.1121 

8.37 

3.68 

29 

3 

3.5 

28 

80 

23  43  11.26 

43  42.40 

2  10  36.4 

6  38.3 

9.22910 

0.1127 

3.37 

3.46 

30 

3 

3.7 

29 

31 

23  47  14.82 

47  45.85 

1  39  29.0 

35  30.5 

9.22737 

0.1131 

3.36 

+2.16 

81 

3 

3.8 

30 

Feb.  1 

23  51   17.41 

51  48.32 

1     8  20.3 

4  21.6 

9.22563 

0.1133 

3.35 

-1.38 

32 

3 

3.9 

81 

2 

23  55  19.04 

55  49.84 

0  37  10.9 

33  12.2 

9.22392 

0.1133 

3.34 

2.23 

33 

3 

4.0 

32 

3 

23  59  19.73 

59  50.43 

-  0    6     1.6 

2     2.8 

9.22227 

0.1133 

3.34 

3.59 

34 

3 

4.0 

33 

4 

0    3  19.52 

3  50.12 

+  0  25     7.0 

29     5.8 

9.22063 

0.1131 

3.33 

3.76 

35 

3 

4.1 

35 

5 

0     7  18.41 

7  48.89 

0  56  14.0 

60  12.6 

9.21901 

0.1126 

3.32 

3.86 

36 

3 

4.1 

36 

6 

0  11   16.41 

11  46.80 

1  27  18.6 

31  16.9 

9.21742 

0.U20 

3.32 

3.94 

37 

3 

4.2 

37 

7 

0  15  13.55 

15  43.83 

1  58  20.2 

2  18.1 

9.21582 

0.1112 

3.31 

4.01 

38 

3 

4.2 

38 

8 

0  19     9.82 

19  39.99 

2  29  18.2 

33  15.6 

9.21425 

0.1103 

3.30 

4.06 

39 

3 

4.2 

39 

9 

0  23     5.24 

23  35.29 

3     0  12.0 

4     8.7 

9.21271 

0.1092 

3.31 

4.13 

40 

3 

4.1 

40 

10 

0  26  59.83 

27  29.77 

3  31     0.9 

34  56.9 

9.21115 

0.1080 

3.30 

4.18 

41 

3 

4.1 

41 

11 

0  30  53.58 

31  23.41 

4     1  44.2 

5  39.4 

9.20961 

0.1066 

3.29 

4.22 

42 

3 

4.1 

42 

12 

0  34  46.51 

35  16.22 

4  32  21.2 

36  15.5 

9.20810 

0.1050 

3.28 

4.25 

43 

3 

4.0 

43 

13 

0  38  38.64 

39     8.24 

5     2  51.3 

6  44.6 

9.20662 

0.1033 

3.29 

4.29 

44 

3 

3.9 

44 

14 

0  42  29.98 

42  59.47 

5  33  13.9 

37     6.1 

9.20514 

0.1015 

3.29 

4.33 

45 

3 

3.9 

45 

15 

0  46  20.52 

46  49.89 

6     3  28.4 

7  19.4 

9.20362 

0.0994 

3.29 

4.36 

46 

3 

3.8 

46 

16 

0  50  10.25 

50  39.50 

6  33  34.0 

37  23.7 

9.20210 

00972 

3.29 

4.38 

47 

3 

8.7 

47 

17 

0  53  59.18 

54  28.30 

7     3  30.1 

7  18.4 

9.20059 

0.0948 

3.29 

4.41 

48 

3 

3.5 

48 

18 

0  57  47.32 

58  16.33 

7  33  16.2 

37     2.9 

9.19910 

0.0923 

3.29 

4.43 

49 

3 

3.4 

49 

19 

1     1  34.67 

2     3.55 

8     2  51.6 

6  36.7 

9.19756 

0.0896 

3.31 

4.45 

50 

3 

3.2 

50 

20 

1     5  21.21 

5  49.95 

8  32  15.7 

35  59.1 

9.19596 

0.0868 

3.31 

4.48 

51 

3 

3.0 

51 

21 

1     9     6.91 

9  35.51 

9     1  27.8 

5     9.5 

9.19434 

0.0837 

3.32 

4.51 

52 

3 

2.9 

52 

22 

1  12  51.75 

13  20.22 

9  30  27.3 

34     7.1 

9.19271 

0.0805 

3.35 

4.53 

53 

3 

2.7 

53 

23 

1  16  35.74 

17     4.07 

9  59  13.6 

62  51.4 

9.19105 

0.0771 

3.37 

4.55 

54 

3 

2.5 

54 

24 

1  20  18.86 

20  47.03 

10  27  46.0 

31  21.7 

9.18931 

0.0784 

3.36 

4.55 

55 

3 

2.2 

55 

25 

I  24     1.06 

24  29.07 

10  56     3.8 

59  37.3 

9.18749 

0.0697 

3.39 

4.58 

56 

3 

2.0 

56 

26 

1  27  42.31 

28  10.17 

11  24     6.4 

27  37.6 

9.18561 

0.0656 

3.41 

4.60 

57 

3 

1.7 

57 

27 

1  31  22.59 

31  50.28 

11  51  53.1 

55  21.9 

9.18365 

0.0614 

3.43 

4.62 

58 

3 

1.4 

58 

28 

1  35     1.85 

35  29.36 

12  19  23.3 

22  49.6 

9.18159 

0.0570 

3.45 

4.64 

59 

3 

1.1 

59 

29 

1  38  40.04 

89     7.37 

12  46  36.3 

50    0.1 

9.17941 

0.0523 

3.46 

4.65 

60 

3 

0.8 

60 

30 

I  42  17.11 

42  44.25 

13  13  31.5 

16  52.7 

9.17713 

0.0474 

3.49 

4.66 

61 

3 

0.5 

61 

31 

1  45  53.02 

46  19.95 

+  13  40     8  2 

43  26.7 

+9.17475 

+0.0423 

-3.51 

-4.67 

62 

3 

0.1 

62 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Factor*. 

Log.  Factor  f*. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 

Mean  Noon. 

At 
Transit 

At 
Mean  Noon. 

At 

Transit. 

In  R.A. 

In  Dee. 

InR.A. 

In  Dae. 

ridian  Transit. 

of 
Tran- 
sit. 

d. 

d. 

h.  m.  s. 

m.  s. 

O    1    M 

j  n 

d. 

h.  m. 

Mar.  1 

1  38  40.04 

39  7.37 

+12  46  36.3 

50  0.1 

+9.17941 

+0.0523 

-3.46 

-4.65 

60 

3  0.8 

60 

2 

I  42  17.11 

42  44.25 

13  13  31.5 

16  52.7 

9.17713 

0.0474 

3.49 

4.66 

61 

3  0.5 

61 

8 

1  45  53.02 

46  19.95 

13  40  8.2 

43  26.7 

9.17475 

0.0423 

8.51 

4.67 

62 

3  0.1 

62 

4 

1  49  27.72 

49  54.43 

14  6  25.8 

9  41.4 

9.17223 

0.0370 

3.53 

4.68 

63 

2  59.8 

63 

5 

I  53  1.13 

53  27.63 

14  32  23.7 

35  36.3 

9.16952 

0.0314 

3.56 

4.69 

64 

2  59.4 

64 

6 

I  56  33.16 

56  59.46 

14  58  1.2 

61  10.8 

9.16670 

0.0255 

3.58 

4.70 

65 

2  59.0 

65 

7 

2  0  3.82 

0  29.86 

15  23  17.7 

26  24.3 

9.16373 

0.0195 

3.60 

4.73 

66 

2  58.6 

66 

8 

2  3  32.98 

3  58.75 

15  48  12.7 

51  16.2 

9.16058 

0.0132 

3.62 

4.74 

67 

2  58.1 

67 

9 

2  7  0.58 

7  26.07 

16  12  45.7 

15  45.9 

9.15722 

0.0066 

3.62 

4.76 

68 

2  57.6 

68 

10 

2  10  26.54 

10  51.75 

16  36  56.0 

89  52.8 

9.15369 

9.9997 

3.64 

4.76 

69 

2  57.1 

69 

11 

2  13  50.78 

14  15.71 

17  0  43.0 

3  36.4 

9.14995 

9.9925 

3.66 

4.77 

70 

2  56.6 

70 

IS 

2  17  13.22 

17  37.83 

17  24  6.2 

26  56.1 

9.14600 

9.9851 

3.69 

4.78 

71 

2  56.0 

71 

13 

2  20  33.76 

20  58.04 

17  47  5.1 

49  51.4 

9.14175 

9.9774 

3.71 

4.79 

72 

2  55.4 

72 

14 

2  23  52.28 

24  16.22 

18  9  39.3 

12  21.8 

9.13723 

9.9693 

8.78 

4.80 

73 

2  54.7 

73 

15 

2  27  8.69 

27  32.28 

18  31  48.1 

34  26.9 

9.13248 

9.9609 

3.75 

4.81 

74 

2  54.0 

74 

16 

2  30  22.90 

30  46.12 

18  53  31.0 

56  6.1 

9.12742 

9.9522 

3.77 

4.81 

75 

2  533 

75 

17 

2  33  34.78 

33  57.61 

19  14  47.5 

17  18.8 

9.12204 

9.9432 

3.80 

4.82 

76 

2  52.5 

76 

18 

2  36  44.21 

37  6.64 

19  35  37.1 

38  4.5 

9.11626 

9.93^7 

3.82 

4.83 

77 

2  51.8 

77 

19 

2  39  51.05 

40  13.06 

19  55  59.3 

58  22.6 

9.11008 

9.9239 

3.84 

4.84 

78 

2  51.0 

78 

20 

2  42  55.16 

43  16.73 

20  15  53.5 

18  12.7 

9.10349 

9.9136 

3.87 

4.85 

79 

2  50.1 

79 

21 

2  45  5640 

46  17.50 

20  35  19.2 

37  34.3 

9.09643 

9.9029 

3.89 

4.85 

80 

2  49.2 

80 

22 

2  48  54.60 

49  15.22 

20  54  15.8 

56  26.7 

9.08884 

9.8917 

3.91 

4.87 

81 

2  48.2 

81 

23 

2  51  49.60 

52  9.72 

21  12  42.8 

14  49.4 

9.08070 

9.8799 

3.93 

4.87 

82 

2  47.2 

82 

24 

2  54  41.23 

55  0.81 

21  30  39.5 

32  41.7 

9.07194 

9.8676 

3.96 

4.88 

83 

2  46.1 

83 

25 

2  57  29.29 

57  48.31 

21  48  5.3 

50  3.1 

9.06247 

9.8546 

3.98 

4.89 

84 

2  44.9 

84 

26 

3  0  13.58 

0  32.01 

22  4  59.6 

6  52.9 

9.05225 

9.8410 

4.00 

4.90 

85 

2  43.7 

85 

27 

8  2  53.90 

3  11.73 

22  21  21.8 

23  10.5 

9.04123 

9.8267 

4.03 

4.91 

86 

2  42.4 

86 

28 

3  5  30.04 

5  47.25 

22  37  11.2 

38  55.3 

9.02933 

9.8115 

4.05 

4.92 

87 

2  41.1 

87 

29 

3  8  1.78 

8  18.34 

22  52  27.1 

54  6.6 

9.01643 

9.7955 

4.07 

4.93 

88 

2  39.7 

88 

30 

3  10  28.88 

10  44.75 

23  7  8.8 

8  43.6 

9.00235 

9.7784 

4.10 

4.94 

89 

2  38.2 

89 

31 

3  12  51.08 

13  06.24 

23  21  15.4 

22  45.4 

8.98694 

9.7602 

4.12 

4.95 

90 

2  36.6 

90 

Apr.  1 

3  15  8.11 

15  22.55 

23  34  46.1 

86  11.2 

8.97019 

9.7408 

4.14 

4.96 

91 

2  35.0 

91 

2 

3  17  19.73 

17  33.42 

23  47  40.1 

49  0.3 

8.95195 

9.7200 

4.16 

4.97 

92 

2  83.2 

92 

3 

3  19  25.68 

19  38.59 

23  59  56.6 

61  11.8 

8.93194 

9.6976 

4.18 

4.98 

93 

2  313 

93 

4 

3  21  25.68 

21  37.78 

24  11  34.7 

12  44.9 

8.90997 

9.6734 

4.20 

4.99 

94 

2  29.4 

94 

5 

3  23  19.45 

23  30.73 

24  22  33.4 

23  38.5 

8.88555 

9.6471 

4.21 

5.00 

95 

2  273 

95 

6 

3  25  6.72 

25  17.16 

24  32  51.7 

33  51.7 

8.85872 

9.6183 

4.23 

5.01 

96 

2  25.1 

96 

7 

3  26  47.22 

26  56.81 

24  42  28.5 

43  23.5 

8.82904 

9.5868 

4.25 

5.02 

97 

2  22.9 

97 

6 

3  28  20.66 

28  29.39 

24  51  22.8 

52  12.7 

8.79540 

9.5518 

4.27 

5.04 

98 

2  20.5 

98 

9 

3  29  46.74 

29  54.59 

24  59  33.4 

60  18.1 

8.75741 

9.5126 

4.28 

5.05 

99 

2  18.0 

99 

10 

3  31  5.17 

31  12.13 

25  6  59.0 

7  38.5 

8.71432 

9.4679 

4.29 

5.06 

100 

2  15.4 

100 

11 

3  32  15.67 

32  21.76 

25  13  38.2 

14  12.6 

8.66479 

9.4168 

4.31 

5.07 

101 

2  12.6 

101 

12 

3  33  18.01 

33  23.21 

25  19  29.7 

19  59.0 

8.60694 

9.3573 

4.32 

5.09 

102 

2  9.7 

102 

13 

3  34  11.93 

34  16.25 

25  24  32.2 

24  56.4 

8.53808 

9.2858 

4.33 

5.10 

103 

2  6.6 

103 

14 

3  34  57.19 

35  066 

25  28  44.1 

29  3.3 

8.45368 

9.1969 

4.34 

5.12 

104 

2  3.4 

104 

15 

3  35  33.55 

35  36.18 

25  32  3.6 

32  17.9 

8.34516 

9.0802 

4.35 

5.13 

105 

2  0.1 

105 

16 

3  36  0.77 

36  2.58 

25  34  28.9 

34  38.3 

8.19652 

8  9139 

4.36 

5.14 

106 

1  56.6 

106 

17 

3  36  18.66 

36  19.67 

25  35  58.3 

36  2.9 

7.96254 

8.6305 

4.37 

5.16 

107 

1  52.9 

107 

18 

3  36  27.05 

36  27.30 

25  36  30.2 

36  30.2 

+7.40155 

+7.3467 

437 

5.17 

108 

1  49.1 

108 

19 

3  36  25.80 

36  25.33 

25  36  2.8 

35  58.5 

-7.62626 

-8.5975 

4.38 

5.19 

109 

1  45.2 

109 

20 

3  36  14.79 

36  13.66 

25  34  34.1 

34  25.6 

8.04358 

8.9190 

438 

5.20 

no 

1  41.0 

110 

21 

3  35  53.94 

35  52.21 

25  32  2.0 

31  49.5 

8.25326 

9.1062 

4.37 

5.21 

111 

1  36.8 

111 

22 

3  35  23.22 

35  20.93 

25  28  24.6 

28  8.5 

8.39406 

9.2399 

437 

5.22 

112 

1  32.3 

112 

23 

3  34  42.66 

34  39.87 

25  23  40.2 

23  20.8 

8.49956 

9.3439 

437 

5.23 

113 

1  27.7 

113 

24 

3  33  52.34 

33  49.12 

25  17  47.3 

17  24.8 

8.58382 

9.4296 

436 

5.24 

114 

I  22.9 

114 

25 

3  32  52.36 

32  48.80 

25  10  44.3 

10  19.3 

8.65368 

9.5023 

4.35 

5.25 

115 

1  18.0 

115 

26 

3  31  42.88 

31  39.10 

25  2  29.7 

2  2.8 

8.71251 

9.5661 

4.33 

5.25 

116 

1  12.9 

116 

27 

3  30  24.17 

30  20.26 

24  53  2.3 

52  34.1 

8.76260 

9.6228 

4.31 

5.25 

117 

1  7.7 

117 

28 

3  28  56.60 

28  52.63 

24  42  21.6 

41  52.4 

8.80557 

9.6729 

4.28 

5.25 

118 

1  23 

118 

29 

3  27  20.61 

27  16.66 

24  30  27.6 

29  57.8 

8.84265 

9.7175 

4.25 

5.24 

119 

0  56.7 

119 

30 

3  25  36.69 

25  32.86 

24  17  20.4 

16  50.9 

8.87478 

9.7577 

4  21 

5.23 

120 

0  51.1 

120 

31 

3  23  45.39 

23  41.77 

+24  8  0.6 

2  32.4 

-8.90250 

-9.7942 

-4.16 

-5.22 

121 

0  45.3 

121 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Factor  «. 

Log.  Factor  <2. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 

Mean  Noon. 

At 

Transit. 

At 

Mean  Noon. 

At 
Transit. 

In  K.A. 

In  Dee. 

InR.A. 

In  Dee. 

ridian  Transit. 

of 

Tran-I 

sit     | 

I 

d.  ; 

d. 

h.    m     s. 

m.    8. 

O        1        II 

i      w 

d.    h.    m. 

May  1 

3  23  45.39 

23  41.77 

+24     3     0.6 

2  32.4 

-8.90250 

-9.7942 

-4.16 

-5.22 

121     0  45.3 

121  > 

2 

3  21  47.34 

21  44.01 

23  47  29.6 

47     3.3 

8.92608 

9.8271 

4.10 

5.21 

122    0  39.5 

122  1 

3 

3  19  43.28 

19  40.32 

23  30  49.5 

30  25.5 

8.94575 

9.8566 

4.01 

5.18 

123     0  33.5 

123 

4 

3  17  34.03 

17  31.52 

23  13     3.2 

12  42.2 

8.96179 

9.8829 

3.92 

5.16 

124     0  27.4 

124 

5 

3  15  20.46 

15  18.46 

22  54  14.4 

53  57.2 

8.97438 

9.9062 

3.77 

5.11 

125     0  213 

125 

6 

3  13     3.49 

13     2.04 

22  34  27.4 

34  14.8 

0.98369 

9.9267 

3.56 

5.06 

126     0  15.1 

126 

7 

3  10  44.05 

10  43.19 

22  13  47.1 

13  39.5 

8.98990 

9.9445 

-3.10 

5.00 

127     0     8.8 

127 

8 

3     8  23.11 

8  22.86 

21  52  18.9 

52  16.6 

8.99301 

9.9597 

+3.08 

4.92 

128     0     2.5 

128 

9 

3     6     1.66 

6     2.03 

21  30     9.1 

30  12.4 

8.99304 

9.9722 

3.56 

4.81 

128  23  563 

129 

10 

3     3  40.71 

3  41.69 

21     7  24.8 

7  34.1 

8.98987 

9.9821 

3.78 

4.67 

129  23  50.0 

130 

11 

3     1  21.28 

1  22.84 

20  44  13.4 

44  29.2 

8.98350 

9.9893 

3.92 

4.45 

130  23  43.7 

131 

12 

2  59     4.36 

59     6.46 

20  20  42.5 

21     4.7 

8.97396 

9.9940 

4.01 

-3.99 

131  23  37.5 

132 

13 

2  56  50.87 

56  53.48 

19  5b  59.8 

57  283 

8.96137 

9.9965 

4.09 

+3.99 

132  23  313 

133 

14 

2  54  41.64 

54  44.72 

19  33  13.1 

33  47.6 

8.94568 

9.9966 

4.14 

4.45 

133  23  25.2 

134 

15 

2  52  37.45 

52  40.90 

19     9  30.4 

10  10.5 

8.92671 

9.9940 

4.19 

4.66 

134  23  193 

135 

16 

2  50  39.02 

50  42.75 

18  45  59.5 

46  44.8 

8.90426 

9.9893 

4.23 

4.80 

135  23  13.5 

136 

17 

2  48  47.01 

48  50.95 

18  22  47.6 

23  37.8 

8.87811 

9.9822 

4.26 

4.89 

136  23     7.7 

137 

18 

2  47     2.01 

47     6.10 

18     0     1.5 

0  56.1 

8.84789 

9.9730 

4.28 

4.97 

137  23     2.0 

138 

19 

2  45  24.54 

45  28.69 

17  37  47.5 

38  45.8 

8.81319 

9.9614 

430 

5.02 

138  22  56.4 

139 

20 

2  43  55.04 

43  59.15 

17  16  11.8 

17  13.0 

8.77340 

9.9475 

432 

5.07 

139  22  51.0 

140 

21 

2  42  33.87 

42  37.84 

16  55  20.0 

56  23.4 

8.72796 

9.9313 

433 

5.10 

140  22  45.7 

141 

22 

2  41  21.29 

41  25.05 

16  35  16.9 

36  21.9 

8.67581 

9.9129 

4.34 

5.13 

141  22  40.6 

142 

23 

2  40  17.49 

40  20.97 

16  16     6.5 

17   12.4 

8.61543 

9.8924 

4.34 

5.16 

142  22  35.6 

143 

24 

2  39  22.61 

39  25.74 

15  57  52.1 

58  58.3 

8.54390 

98695 

4.34 

5.17 

143  22  30.7 

144 

25 

2  38  36.78 

38  39.48 

15  40  36.6 

41  42.4 

8.45727 

9.8442 

4.34 

5.17 

144  22  26.0 

145 

26 

2  38     0.06 

38     2.27 

15  24  22.8 

25  27.4 

8.34855 

9.8160 

4.34 

5.20 

145  22  21.5 

146 

27 

2  37  32.45 

37  34.11 

15     9  12.8 

10  15.6 

8.20393 

9.7850 

4.33 

5.20 

146  22  17.1 

147 

28 

2  37  13.89 

37   14.95 

14  55     7.9 

56     8.5 

7.98901 

9.7513 

4.33 

5.20 

147  22  12.9 

148 

29 

2  37     4.28 

37     4.70 

14  42     8.6 

43     6.5 

-7.55006 

9.7147 

4.32 

5.20 

148  22     8.8 

149 

30 

2  37     3.54 

37     3.27 

14  30  15.0 

31     9.7 

+7.41218 

9.6746 

432 

5.21 

149  22     4.8 

150 

31 

2  37  11.56 

37  10.56 

14  19  27.3 

20  18.3 

7.93541 

9.6302 

4.31 

5.20 

150  22     0.9 

151 

Jane  1 

2  37  28.19 

37  26.44 

14     9  45.6 

10  32.5 

8.16241 

9.5807 

430 

5.20 

151  21   573 

152 

2 

2  37  53.24 

37  50.72 

14     1     9.6 

1  52.1 

8.30791 

9.5254 

4.29 

5.19 

152  21  53.8 

153 

3 

2  38  26.54 

38  23.24 

13  53  38.2 

54  16.1 

8.41498 

94642 

4.28 

5.17 

153  21  50.4 

154 

4 

2  39     7.92 

39     3.78 

13  47     9.7 

47  42.9 

8.49898 

93946 

4.27 

5.17 

154  21  47.1 

155 

5 

2  39  57.18 

39  52.18 

13  41  42.8 

42  11. 1 

8.56755 

93126 

4.26 

5.16 

155  21  43.9 

156 

6 

2  40  54.11 

40  48.27 

13  37  16.5 

37  39.5 

8.62540 

9.2138 

4.24 

5.14 

156  21  41.0 

157 

7 

2  41  5850 

41   51.82 

13  33  49.3 

34     6.9 

8.67485 

9.0913 

4.23 

5.12 

157  21  38.1 

158 

8 

2  43  10.12 

43     2.60 

13  31   18.9 

31  31.3 

8.71809 

8.9284 

4.22 

5.11 

158  21  35.3 

159 

9 

2  44  28.77 

44  20.40 

13  29  43.2 

29  50.5 

8.75641 

8.6761 

4.20 

5.09 

159  21  32.7 

160 

10 

2  45  54.25 

45  45.03 

13  29     0.4 

29     2.4 

8.79054 

-8.0512 

4.19 

5.07 

160  21  30.2 

161 

11 

2  47  26.34 

47  16.28 

13  29     8.6 

29     5.3 

8.82112 

+83718 

4.17 

5.05 

161  21   27.7 

162 

12 

2  49     4.82 

48  53.93 

13  30     5.7 

29  57.2 

8.84879 

8.7523 

4.16 

5.03 

162  21  25.4 

163  | 

13 

2  50  49.46 

50  37.76 

13  31  49.2 

31  35.7 

8.87394 

8.9441 

4.14 

5.01 

163  21   23.2 

164 

14 

2  52  40.06 

52  27.56 

13  34  16.9 

33  58.4 

8.89694 

9.0716 

4.13 

4.99 

164  21  21.2 

165 

15 

2  54  36.43 

54  23.13 

13  37  26.8 

37     3.4 

8.91810 

9.1663 

4.12 

4.96 

165  21  19.1 

166 

16 

2  56  38.38 

56  24.30 

13  41   16.9 

40  48.8 

8.93767 

9  2399 

4.10 

4.94 

166  21   17.2 

167 

17 

2  58  45.74 

58  30.89 

13  45  44.9 

45  12.3 

8.95576 

9.2992 

4.08 

4.91 

167  21   15.4 

168 

18 

3     0  58.30 

0  42.71 

13  50  48.5 

50  11.6 

8.97253 

9.3487 

4.07 

4.88 

168  21   13.6 

169 

19 

3     3  15.89 

2  59.57 

13  56  25.7 

55  44.6 

8.98808 

93906 

4.05 

4.85 

169  21   11.9 

170 

20 

3     5  38.31 

5  21.28 

14     2  34.5 

1  49.4 

9.00248 

9.4267 

4.04 

4.82 

170  21   10.4 

171 

21 

3     8     5.37 

7  47.65 

14     9  12.9 

8  24.0 

9.01590 

9.4575 

4.02 

4.80 

171  21     8.9 

172  | 

22 

3  10  36.93 

10  18.53 

14  16  18.9 

15  26.4 

9.02861 

9.4849 

4.01 

4.76 

172  21     7.5 

173 

23 

3  13  12.88 

12  53.81 

14  23  50.6 

22  54.7 

9.04071 

9.5087 

4.00 

4.73 

173  21     6.1 

174 

24 

3  15  53.09 

15  33.37 

14  31  46.1 

30  47.0 

9.05212 

9.5294 

3.98 

4.68 

174  21     4.8 

175 

25 

3  18  37.43 

18  17.08 

14  40     3.5 

39     1.4 

9.06278 

9.5479 

3.97 

4.65 

175  21     3.7 

176 

26 

3  21  25.74 

21     4.78 

14  48  41.2 

47  36.3 

9.07280 

9.5640 

3.96 

4.62 

176  21     25 

177 

27 

3  24  17.90 

23  56.34 

14  57  37.4 

56  29.9 

9.08237 

9.5785 

3.95 

4.57 

177  21     1.4 

178 

28 

3  27  13.82 

26  51.67 

15     6  50.6 

5  40.6 

9.09155 

9.5911 

3.93 

4.51 

178  21     0.4 

179 

29 

3  30  13.39 

29  50.67 

15  16  19.1 

15     6.9 

9.10028 

9.6021 

3.92 

4.45 

179  20  59.4 

180 

30 

3  33  16.52 

32  53.24 

15  26     1.3 

24  47.2 

9.10859 

9.6118 

3.91 

4.41 

18Q  20  58.5 

181 

31 

3  36  23.11 

35  59.30 

+  15  35  55.7 

34  39.8 

+9.11654 

+9.6202 

+3.90 

+435 

181   20  57.7 

182 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log.  Actor  t. 

Log.  Factor  f*. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 
Mean  Noon. 

At 
Transit. 

At 
Mean  Noon. 

At 
Transit. 

In  R.A. 

In  Deo. 

InB.A. 

In  Dee. 

ridian  Transit. 

of 
Tran- 
sit. 

d. 

h.  m.  s. 

m.  s. 

O   1   IJ 

i   ii 

d.  h.  m. 

d. 

July  1 

3  36  23.11 

35  59.30 

+15  35  55.7 

34  39.8 

+9.11654 

+9.6202 

+3.90 

+4.35 

181  20  57.7 

182 

2 

3  39  33  08 

39  8.74 

15  46  0.9 

44  43.3 

9.1*417 

9.6274 

3.89 

4.29 

182  20  56.9 

183 

3 

3  42  46.36 

42  21.49 

15  56  15.4 

54  56.4 

9.13153 

9.6335 

3.88 

4.18 

183  20  56.1 

184 

4 

3  46  2.88 

45  37.50 

16  6  37.7 

5  17.5 

9.13861 

9.6383 

3.87 

4.06 

184  20  55.4 

185 

5 

3  49  22.55 

48  56.69 

16  17  6.2 

15  45.0 

9.14537 

9.6421 

3.86 

3.94 

185  20  54.8 

186 

6 

3  52  45.28 

52  18.96 

16  27  39.6 

26  17.6 

9.15184 

9.6451 

3.85 

3.78 

186  20  54.3 

187 

7 

3  56  11.01 

55  44.25 

16  38  16.7 

36  54.1 

9.15809 

9.6471 

3.84 

+3.38 

187  20  53.8 

188 

8 

3  59  39.69 

59  12.48 

16  48  56.1 

47  33.1 

9.16416 

9.6482 

3.83 

-2.68 

188  20  53.4 

189 

9 

4  3  11.25 

2  43.60 

16  59  36.6 

58  13.3 

9.17002 

9.6486 

3.82 

3.64 

189  20  52.9 

190 

10 

4  6  45.63 

6  17.56 

17  10  16.8 

8  53.4 

9.17569 

9.6477 

3.81 

3.86 

190  20  52.6 

19W 

11 

4  10  22.77 

9  54.29 

17  20  55.2 

19  32.0 

9.18115 

9.6461 

3.80 

3.98 

191  20  52.2 

192 

12 

4  14  2.60 

13  33.73 

17  31  30.6 

30  7.8 

9.18635 

9.6437 

3.79 

4.10 

192  20  51.9 

193 

IS 

4  17  45.04 

17  15.80 

17  42  1.9 

40  39.6 

9.19140 

9.6404 

3.78 

4.18 

193  20  51.7 

194 

14 

4  21  30.04 

21  0.44 

17  52  27.9 

51  6.3 

9.19629 

9.6364 

3.77 

4.26 

194  20  51.5 

195 

15 

4  25  17.54 

24  47.60 

18  2  47.6 

1  26.8 

9.20100 

9.6315 

3.76 

4.32 

195  20  51.4 

196 

16 

4  29  7.49 

28  37.21 

18  12  59.7 

11  39.9 

9.20560 

9.6258 

3.75 

4.37 

196  20  51.2 

197 

17 

4  32  59.84 

32  29.22 

18  23  3.1 

21  44.4 

9.21002 

9.6190 

3.74 

4.41 

197  20  51.1 

198 

18 

4  36  54.52 

36  23.59 

18  32  56.6 

31  39.3 

9.21429 

9.6114 

3.72 

4.45 

198  20  51.1 

199 

19 

4  40  51.46 

40  20.25 

18  42  39.2 

41  23.4 

9.21836 

9.6029 

8.72 

4.49 

199  20  51.1 

200 

20 

4  44  50.62 

44  19.12 

18  52  9.9 

50  55.7 

9.22233 

9.5935 

8.71 

4.53 

200  20  51.1 

201 

21 

4  48  51.94 

48  20.18 

19  1  27.8 

0  15.3 

9.22619 

9.5831 

3.70 

4.55 

201  20  51.2 

202 

22 

4  52  55.38 

52  23.36 

19  10  31.8 

9  21.2 

922993 

9.5716 

3.68 

4.58 

202  20  51.3 

203 

23 

4  57  0.88 

56  28.61 

19  19  21.0 

18  12.5 

9.23349 

95591 

3.67 

4.60 

203  20  51.4 

204 

24 

5  1  8.37 

0  35.87 

19  27  54.5 

26  48.2 

9.23693 

9.5454 

8!67 

4.62 

204  20  51.6 

205 

25 

5  5  17.80 

4  45.09 

19  36  11.3 

35  7.3 

9.24031 

9.5305 

8.66 

4.64 

205  20  51.8 

206 

26 

5  9  29.16 

8  56.24 

19  44  10.7 

43  9.1 

9.24362 

9.5144 

3.64 

4.66 

206  20  52.1 

207 

27 

5  13  42.40 

13  9.29 

19  51  51.9 

50  52.8 

9.24678 

9.4968 

3.62 

4.67 

207  20  52.4 

208 

28 

5  17  57.45 

17  24.17 

19  59  14.0 

58  17.6 

9.24979 

9.4777 

3.62 

4.68 

208  20  52.7 

209 

29 

5  22  14.25 

21  40.81 

20  6  16.3 

5  22.6 

9.25274 

9.4569 

3.61 

4.70 

209  20  53.0 

210 

30 

5  26  32.79 

25  59.18 

20  12  57.9 

12  7.0 

9.25564 

9.4340 

3.60 

4.73 

210  20  53.4 

211 

31 

5  30  53.03 

30  19.27 

20  19  18.0 

18  30.1 

9.25844 

9.4090 

S.58 

4.74 

211  20  53.8 

212 

Aug.  1 

5  35  14.92 

34  41.03 

20  25  15.9 

24  31.0 

9.26110 

9.3817 

3.58 

4.76 

212  20  54.2 

213 

2 

5  39  38.40 

39  4.39 

20  30  50.9 

30  9.0 

9.26370 

9.3514 

3.56 

4.77 

213  20  54.6 

214 

3 

5  44  3.44 

43  29.32 

20  36  2.2 

35  23.5 

9.26623 

93180 

3.55 

4.78 

214  20  55.1 

215 

4 

5  48  30.00 

47  55.78 

20  40  49.3 

40  13.9 

9.26867 

9.2810 

3.54 

4.79 

215  20  55.6 

216 

5 

5  52  58.03 

52  23.72 

20  45  11.6 

44  39.5 

9.27102 

9.2396 

3.52 

4.81 

216  20  56.1 

217 

6 

5  57  27.48 

56  53.09 

20  49  8.5 

48  39.7 

9.27325 

9.1921 

3.50 

4.81 

217  20  56.6 

218 

7 

6  1  58.29 

1  23.84 

20  52  39.2 

52  13.9 

9.27539 

9.1374 

3.49 

4.82 

218  20  57.2 

219 

8 

6  6  30.42 

5  55.91 

20  55  43.1 

55  21.4 

9.27748 

9.0731 

3.48 

4.83 

219  20  57.8 

220 

9 

6  11  3.84 

10  29.27 

20  58  19.6 

58  1.5 

9.27951 

8.9964 

3.44 

4.84 

220  20  58.4 

221 

10 

6  15  38.49 

15  3.88 

21  0  28.2 

0  13.7 

9.28139 

8.9008 

3.42 

4.84 

221  20  59.0 

222 

11 

6  20  14.29 

19  39.68 

21  2  8.4 

1  57.5 

9.28316 

8.7756 

3.40 

4.85 

222  20  59.7 

223 

12 

6  24  51.20 

24  16.59 

21  3  19.7 

3  12.5 

9.28483 

8.5968 

3.38 

4.85 

223  21  0.4 

224 

13 

6  29  29.16 

28  54.55 

21  4  1.8 

3  58.2 

9.28645 

+8.2810 

3.36 

4.87 

224  21  1.0 

225 

14 

6  34  8.12 

33  83.52 

21  4  14.2 

4  14.3 

9.28797 

-7.2396 

3.32 

4.87 

225  21  1.7 

226 

. 

15 

6  38  48.03 

38  13.46 

21  3  56.4 

4  0.3 

9.28937 

8.3602 

3.30 

4.87 

226  21  2.5 

227 

16 

6  43  28.81 

42  54.29 

21  3  8.0 

3  15.7 

9.29068 

8  6465 

3.28 

4.87 

227  21  3.2 

228 

17 

6  48  10.42 

47  35.95 

21  1  48.7 

2  0.1 

9.29193 

8.8180 

3.23 

4.87 

228  21  4.0 

229 

18 

6  52  52.81 

52  18.39 

20  59  58.3 

60  13.4 

9.29307 

8.9420 

3.19 

4.88 

229  21  4.8 

230 

19 

6  57  35.90 

57  1.54 

20  57  36.5 

57  55.4 

9.29410 

9.0392 

3.16 

4.88 

230  21  5.5 

231 

20 

7  2  19.64 

1  45.37 

20  54  43.1 

55  5.7 

9.29507 

9.1183 

3.12 

4.88 

231  21  6.3 

232 

21 

7  7  3.98 

6  29.81 

20  51  18.0 

51  44.3 

9.29594 

9.1860 

3.06 

4.89 

232  21  7.1 

233 

22 

7  11  48.87 

11  14.79 

20  47  20.9 

47  50.9 

9.29671 

9.2451 

3.03 

4.89 

233  21  7.9 

234 

23 

7  16  34.24 

16  0.27 

20  42  51.5 

43  25.2 

9.29741 

9.2976 

2.99 

4.89 

234  21  8.8 

235 

24 

7  21  20.05 

20  46.20 

20  37  49.7 

38  27.1 

9.29807 

9.3439 

2.91 

4.89 

235  21  9.6 

236 

25 

7  26  6.26 

25  32.53 

20  32  15.6 

32  56.6 

9.29864 

9.3862 

2.83 

4.89 

236  21  10.4 

237 

26 

7  30  52.82 

30  19.21 

20  26  9.0 

26  53.7 

9.29911 

9.4247 

2.76 

4.89 

237  21  11.2 

238 

27 

7  35  39.67 

35  6.20 

20  19  29.9 

20  18.2 

9.29951 

9.4600 

2.68 

4.90 

238  21  12.1 

239 

28 

7  40  26.76 

39  53.43 

20  12  18.3 

13  10.1 

9.29985 

9.4929 

2.59 

4.90 

239  21  12.9 

240 

29 

7  45  14.06 

44  40.88 

20  4  34.0 

5  29.3 

9.30013 

9.5235 

2.46 

4.89 

240  21  13.8 

241 

SO 

7  50  1.52 

49  28.49 

19  56  17.1 

57  15.8 

9.30034 

9.5518 

2.29 

4.89 

241  21  14.6 

242 

31 

7  54  49.10 

54  16.23 

+19  47  27.8 

48  29.9 

+9.80049 

-9.5785 

+1.68 

-4.89 

242  21  15.5 

243 

342 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Bight  Aweiukm. 

Appsxent  Docttnetioti. 

Log*,  factor  t. 

Log.  Factor  «*. 

M<u8okr 
Time  of  Me- 

Slde- 
real 
Date 
of 
Tran- 
sit. 

Month. 

At 

Mean  Noon. 

At 

Transit. 

At 
Moan  Noon. 

At 
Transit. 

In  ILA. 

In  Dee. 

InB.A. 

In  Dec. 

ridian  Transit. 

d 

ta.  m.  s. 

m.  s. 

o  i  * 

i  u 

d.  h 

m. 

d. 

Sept  1 

7  59  36.76 

59  4.05 

+19  38  6.1 

39  11.6 

V9.30056 

-9.6034 

+1.38 

-4.89 

243  21 

16.3 

244 

2 

8  4  24.45 

3  51.91 

19  28  12.1 

29  20.9 

9.30060 

9.6272 

-1.68 

4.89 

244  21 

17.2 

245  1 

3 

8  9  12.15 

8  39.79 

19  17  45.7 

18  57.8 

9.30060 

9.6497 

2.16 

4.89 

245  21 

18.0 

246  j 

4 

8  13  59.83 

13  27.64 

19  6  47.0 

8  2.5 

9.30053 

9.6708 

2.38 

4.89 

246  21 

18.9 

247 

5 

8  18  47.45 

18  15/14 

18  55  16.4 

56  34.9 

9.30040 

9.6909 

2.53 

4.88 

247  21 

19.7 

248 

6 

8  23  34.96 

23  3.14 

18  43  14.0 

44  35.5 

9.30020 

9.7098 

2.59 

4.88 

248  21 

20.6 

249 

7 

8  28  22.33 

27  50.70 

18  30  40.1 

32  4.7 

9.29998 

9.7280 

2.68 

4.87 

249  21 

21.4 

250 

8 

8  33  9.53 

82  38.09 

18  17  34.7 

19  2.2 

9.29970 

9.7454 

2.76 

4.87 

250  21 

22.8 

251 

9 

8  37  56.53 

37  25.27 

18  3  58.1 

5  28.5 

9.29936 

9.7618 

2.83 

4.87 

251  21 

23.1 

252 

10 

8  42  43.29 

42  12.32 

17  49  50.8 

51  24.0 

9.29896 

9.7775 

2.83 

4.87 

252  21 

23.9 

253 

11 

8  47  29.77 

46  58.90 

17  35  13.0 

36  49.0 

9.29854 

9.7925 

2.89 

4.85 

253  21 

24.8 

254 

12 

8  52  15.96 

51  45.29 

17  20  5.0 

21  43.8 

9.29807 

9.8068 

2.94 

4.85 

254  21 

25.6 

255 

13 

8  57  1.82 

56  31.35 

17  4  27.1 

6  8.6 

9.29753 

9.8206 

2.94 

4.85 

255  21 

26.4 

256 

14 

9  I  47.32 

1  17.06 

16  48  19.8 

50  3.8 

9.29699 

9.8338 

2.99 

4.84 

256  21 

27.3 

257 

15 

9  6  32.45 

6  2.39 

16  31  43.4 

33  29.8 

9.29639 

9.8464 

2.99 

4.83 

257  21 

28.1 

258 

16 

9  11  17.18 

10  47.32 

16  14  38.4 

16  27.2 

9.29578 

9.8585 

3.03 

4.82 

258  21 

28.9 

259 

17 

9  16  1.50 

15  31.84 

15  57  5.1 

58  56.4 

9.29513 

9.8700 

3.05 

4.82 

259  21 

29.7 

260 

18 

9  20  45.38 

20  15.91 

15  39  4.1 

40  57.7 

9.29442 

9.8810 

3.05 

4.81 

260  21 

30.4 

261 

19 

9  25  28.80 

24  59.53 

15  20  35.9 

22  31.7 

9.29370 

9.8916 

3.05 

4.81 

261  21 

31.2 

262 

20 

9  30  11.75 

29  42.69 

15  1  40.9 

3  38.8 

9.29300 

9.9018 

3.06 

4.80 

262  21 

32.0 

263 

21 

9  34  54.23 

34  25.38 

14  42  19.6 

44  19.5 

9.29227 

9.9115 

3.08 

4.79 

263  21 

32.8 

264 

22 

9  39  36.23 

39  7.57 

14  22  32.6 

24  34.5 

9.29150 

9.9208 

3.08 

4.78 

264  21 

33.5 

265 

23 

9  44  17.73 

43  49.25 

14  2  20.4 

4  24.3 

9.29072 

9.9298 

3.08 

4.77 

265  21  34.2 

266 

24 

9  48  58.72 

48  30.44 

13  41  43.3 

43  49.1 

9.28991 

9.9384 

3.06 

4.76 

266  21 

35.0 

267 

25 

9  53  39.20 

53  11.12 

13  20  42.0 

22  49.5 

9.28915 

9.9466 

3.06 

4.75 

267  21 

35.7 

268 

26 

9  56  19.19 

57  51.29 

12  59  17.1 

61  26.3 

9.28839 

9.9544 

3.06 

4.74 

268  21 

36.4 

269 

27 

10  2  58.69 

2  30.98 

12  37  29.2 

39  40.0 

9.28764 

9.9621 

3.08 

4.73 

269  21 

37.1 

270 

28 

10  7  37.70 

7  10.17 

12  15  18.7 

17  31.1 

9.28685 

9.9693 

3.06 

4.70 

270  21  37.8 

271 

29 

10  12  16.21 

11  48.87 

11  52  46.2 

55  0.1 

9.28609 

9.9763 

3.05 

4.68 

271  21 

38.5 

272 

30 

10  16  54.24 

16  27.08 

11  29  52.2 

32  7.5 

9.28536 

9.9830 

3.03 

4.67 

272  21  39.2 

273 

Oct.  1 

10  21  31.81 

21  4.83 

11  6  37.3 

8  53.9 

9.28465 

9.9894 

3.03 

4.67 

273  21  39.9 

274 

2 

10  26  8.93 

25  42.12 

10  43  2.1 

45  20.0 

9.28396 

9.9956 

3.03 

4.66 

274  21  40.6 

275 

3 

10  30  45.61 

30  18.97 

10  19  7.2 

21  26.3 

9.28325 

0.0014 

2.99 

4.65 

275  21 

41.3 

276 

4 

10  35  21.85 

34  55.38 

9  54  53.2 

57  13.5 

9.28258 

00071 

2.96 

4.64 

276  21  41.9 

277 

5 

10  39  57.68 

39  31.38 

9  30  20.7 

32  42.1 

9.28196 

0.0124 

2.96 

4.62 

277  21 

42.6 

278 

6 

10  44  33.12 

44  6.98 

9  5  30.4 

7  52.7 

9.28134 

0.0176 

2.94 

4.60 

278  21  43.2 

279 

7 

10  49  8.17 

48  42.19 

8  40  22.7 

42  45.9 

9.28075 

0.0224 

2.91 

4.59 

279  21 

43.9 

280 

8 

10  53  4286 

53  17.03 

8  14  58.4 

17  22.5 

9.28018 

0.0271 

2.86 

4.56 

280  21 

44.5 

281 

9 

10  58  17.20 

57  51.53 

7  49  18.1 

51  43.1 

9.27967 

0.0315 

2.86 

4.55 

281  21 

45.2 

282 

10 

U  2  51.23 

2  25.71 

7  23  22.6 

25  48.3 

9.27917 

0.0356 

2.83 

4.53 

282  21 

45.8 

283 

11 

11  7  24.95 

6  59.57 

6  57  12.5 

59  38.8 

9.2786U 

0.0396 

2.80 

4.51 

283  21 

46.4 

284 

12 

11  11  58.38 

11  33.14 

6  30  48.3 

33  15.2 

9.27826 

0.0434 

2.78 

4.48 

284  21 

47.0 

285 

13 

11  16  31.55 

16  6.45 

6  4  10.8 

6  38.3 

9.27784 

0.0469 

2.71 

4.45 

285  21 

47.6 

286 

14 

11  21  4.47 

20  39.50 

5  87  20.7 

39  48.7 

9.27749 

0.0502 

2.66 

4.43 

286  21 

48.2 

287 

15 

11  25  37.18 

25  1234 

5  10  18.8 

12  47.1 

9.27717 

0.0533 

2.64 

4.40 

287  21 

48.8 

288 

16 

11  30  9.70 

29  44.99 

4  43  5.7 

45  34.3 

9.27686 

0.0561 

2.53 

4.37 

288  21 

49.4 

289 

17 

11  34  42.04 

34  17.46 

4  15  42.2 

18  11.0 

9.27661 

0.0588 

2.46 

4.34 

289  21 

50.0 

290 

18 

11  39  14.24 

38  49.79 

3  48  9.0 

50  38.0 

9.27640 

0.0613 

2.29 

4.31 

290  21 

50.6 

291 

19 

11  43  46.32 

43  21.99 

3  20  26.7 

22  55.8 

9.27624 

0.0636 

2.16 

4.25 

291  21 

51.2 

292 

20 

11  48  18.31 

47  54.10 

2  52  36.0 

55  5.1 

9.27612 

0.0656 

-1.66 

4.21 

292  21 

51.8 

293 

21 

11  52  50.24 

52  26.15 

2  24  37.8 

27  6.8 

9.27605 

0.0675 

+  1.38 

4.16 

293  21 

52.4 

294 

22 

11  57  22.15 

56  58.17 

1  56  32.7 

59  1.6 

9.27606 

0.0692 

1.68 

4.11 

294  21 

53.0 

295 

23 

12  1  54.07 

1  30.20 

1  28  21.3 

30  50.1 

9.27610 

0.0707 

1.99 

4.05 

295  21 

53.6 

296 

24 

12  6  26.02 

6  2.26 

1  0  4.4 

2  33.0 

9.27615 

0.0720 

2.29 

3.99 

296  21 

54.2 

297 

25 

12  10  58.02 

10  34.37 

0  31  42.8 

34  11.0 

9.27623 

0.0731 

2.53 

3.89 

297  21 

54.8 

298 

26 

12  15  30.10 

15  6  56 

+  03  17.1 

5  44.8 

9.27642 

0.0741 

2.64 

3.79 

298  21 

55.4 

299 

27 

12  20  2.32 

19  38.87 

-  0  25  11.9 

22  44.6 

9.27669 

0.0748 

2.73 

3.64 

299  21 

56  0 

300 

28 

12  24  34.72 

24  11.35 

0  53  43.5 

51  16.6 

9.27701 

0.0754 

2.78 

3.46 

300  21 

56.5 

301 

29 

12  29  7.34 

28  44.06 

1  22  16.9 

19  50.6 

9.27737 

0.0757 

2.80 

-3.16 

301  21 

57.1 

302 

30 

12  33  40.20 

33  17.02 

1  50  51.5 

48  25.9 

9.27776 

0.0760 

2.89 

+2.38 

302  21 

57.7 

303 

31 

12  38  13.33 

37  50.25 

2  19  26.8 

17  1.8 

9.27823 

0.0761 

2.94 

3.42 

303  21 

58.3 

304 

32 

12  42  46.78 

42  23.79 

-  2  48  20 

45  37.7 

9.27879 

-0.0759 

+2.96 

+3.64  304  21 

59.0  305 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Factor  t. 

Log.  Factor  t*. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 

Mean  Noon. 

At 
Transit. 

At 
Mean  Noon. 

At 

Transit. 

In  JLA. 

In  Dee. 

InRJL 

In  Dee. 

ridian  Transit. 

of 
Tran- 
sit. 

d. 

h.    m.    s. 

m.    s. 

O       1       II 

1      "^ 

d.    h.   m. 

d. 

Not.  1 

12  42  46.78 

42  23.79 

-  2  48    2.0 

45  37.7 

+9.27879 

-0.0759 

+2.96 

+3.64 

304  21  59.0 

305 

2 

12  47  20.60 

46  57.69 

3  16  36.1 

14  12.8 

9.27939 

0.0755 

3.01 

8.76 

305  21  59.6 

306 

3 

12  51  54.81 

51  31.99 

3  45     8.4 

42  46.2 

9.28003 

0.0750 

3.04 

3.86 

306  22     03 

307 

4 

12  56  29.44 

56     6.71 

4  13  38.3 

11   17.1 

9.28074 

0.0743 

3.06 

3.96 

307  22     0.9 

306 

5 

13     1     4.53 

0  41.87 

4  42     5.1 

39  44.8 

9.28147 

0.0734 

3.11 

4.05 

308  22     1.5 

309 

6 

13     5  40.11 

5  17.53 

5  10  28.0 

8    8.7 

9.28228 

0.0723 

2.15 

4.12 

309  22     2.1 

310 

7 

13  10  16.23 

9  53.73 

5  38  46.2 

36  28.1 

9.28316 

0.0710 

3.18 

4.16 

310  22     2.8 

311 

8 

13  14  52.93 

14  30.51 

6     6  58.9 

4  42.2 

9.28412 

0.0695 

3.19 

4.22 

311  22    3.5 

312 

9 

13  19  30.25 

19     7.91 

6  35     5.5 

32  50.1 

9.28511 

0.0679 

3.20 

4.26 

312  22    4.1 

313 

10 

13  24     8.21 

23  45.95 

7     3     5.2 

0  51.1 

9.28614 

0.0660 

3.22 

4.32 

313  22     43 

314 

11 

13  28  46.84 

28  24.66 

7  30  57.1 

28  44.4 

9.28719 

0.0638 

3.24 

436 

314  22     5.5 

315 

12 

13  33  26.16 

33     4.06 

7  58  40.3 

56  29.2 

9.28829 

0.0615 

3.26 

4.40 

315  22     6.2 

316 

IS 

13  38     6.21 

37  44.20 

8  26  14.1 

24    4.7 

9.28945 

0.0589 

3.29 

4.42 

316  22     7.0 

317 

14 

13  42  47.03 

42  25.10 

8  53  87.7 

51  30.0 

9.29067 

0.0561 

330 

4.45 

317  22     7.7 

318 

15 

13  47  28.65 

47     6.81 

9  20  50.4 

18  44.4 

9.29194 

0.0531 

330 

4.48 

318  22     8.5 

319 

16 

13  52  11.10 

51  49.35 

9  47  51.3 

45  47.1 

9.29320 

0.0498 

332 

4.51 

319  22     93 

320 

17 

13  56  54.38 

56  32.73 

10  14  39.5 

12  37.2 

9.29449 

0.0463 

335 

4.54 

320  22  10.1 

321 

18 

14     1  38.53 

1  16.98 

10  41  14.3 

39  13.9 

9.29587 

0.0425 

836 

4.56 

321  22  10.9 

322 

19 

14     6  23.60 

6     2.13 

11     7  34.9 

5  36.5 

9.29729 

0.0385 

337 

4.58 

322  22  11.7 

323 

20 

14  11     9.61 

10  48.22 

11  33  40.5 

31  44.1 

9.29873 

0.0342 

337 

4.60 

323  22  12.5 

324 

21 

14  15  56.58 

15  35.28 

11  59  30.2 

57  35.9 

9.30020 

0.0297 

838 

4.62 

324  22  133 

325 

22 

14  20  44.53 

20  23.32 

12  25     3.3 

23  U.l 

9.30168 

0.0249 

339 

4.64 

325  22  14.1 

326 

23 

14  25  33.47 

25  12.36 

12  50  19.0 

48  29.0 

9.30319 

0  0198 

8.41 

4.66 

326  22  15.0 

327 

24 

14  30  23.43 

30     2.43 

13  15  16.5 

13  28.8 

9.30477 

0.0144 

8.42 

4.67 

327  22  15.9 

328 

25 

14  35  14.46 

34  53.57 

13  39  55.0 

38    9.7 

9.30638 

0.0087 

3.42 

4.70 

328  22  16.8 

329 

26 

14  40     6.58 

39  45.80 

14     4  13.7 

2  30.8 

9.30802 

0.0026 

3.42 

4.71 

329  22  17.8 

330 

27 

14  44  59.80 

44  39.13 

14  28  11.8 

26  31.4 

9.30963 

9.9963 

8.43 

4.73 

330  22  18.7 

331 

28 

14  49  54.12 

49  33.58 

14  51  48.6 

50  10.6 

9.31127 

9.9897 

3.44 

4.74 

331  22  19.7 

332 

29 

14  54  49.56 

54  29.14 

15  15     3.3 

13  27.7 

9.31294 

9.9827 

3.45 

4.76 

332  22  20.6 

333 

30 

14  59  46.15 

59  25.84 

15  37  55.1 

36  22.0 

9.31466 

9.9753 

3.45 

4.77 

333  22  21.6 

334 

Dec.  1 

15     4  43.92 

4  23.73 

15  60  23.2 

58  52.7 

9.31638 

9.9675 

345 

4.79 

334  22  22.6 

335 

2 

15     9  42.87 

9  22.83 

16  22  26.7 

20  58.9 

9.31809 

9.9593 

3.45 

4.81 

335  22  23.7 

336 

3 

15  14  43.00 

14  23.12 

16  44    4.8 

42  39.8 

9.31980 

9.9507 

3.46 

4.81 

336  22  24.7 

337 

4 

15  19  44.32 

19  24.59 

17     5  16.9 

3  54.6 

9 .32153 

9.9417 

3.47 

4.82 

337  22  25.8 

338 

5 

15  24  46.85 

24  27.28 

17  26    2.2 

24  42.5 

9.32323 

9.9322 

3.46 

4.84 

338  22  26.9 

339 

6 

15  29  50.59 

29  31.15 

17  46  19.9 

45     2.9 

932501 

9.9222 

8.45 

4.85 

339  22  28.0 

340 

7 

15  34  55.53 

34  36.25 

18     6     9.2 

4  55.0 

9.32670 

9.9117 

3.46 

'     4.87 

340  22  29.2 

341 

8 

15  40     1.66 

39  42.55 

18  25  29.3 

24  17.9 

932841 

9.9006 

8.46 

4.87 

341  22  303 

342 

9 

15  45     9.00 

44  50.07 

18  44  19.4 

43  10.8 

933014 

9.8889 

3A4 

4.87 

342  22  31.5 

343 

10 

15  50  17.55 

49  58.80 

19     2  38.8 

1  33.0 

9.83182 

9.8767 

3.44 

4.89 

343  22  32.7 

344 

11 

15  55  27.27 

55     8.72 

19  20  26.9 

19  23.9 

933344 

9.8638 

3.44 

4.90 

344  22  33.9 

345 

12 

16    0  38.14 

0  19.80 

19  37  42.9 

36  42.8 

933504 

9.8502 

3.44 

4.91 

345  22  35.2 

346 

13 

16     5  50.16 

5  32.03 

19  54  26.0 

53  28.8 

933666 

9.8358 

8.42 

4.92 

346  22  36.5 

347 

14 

16  11     3.83 

10  45.41 

20  10  35.4 

9  41.0 

933822 

9.8205 

3.41 

4.93 

347  22  37.8 

348 

15 

16  16  17.61 

15  59.92 

20  26  10.4 

25  18.8 

933972 

9.8044 

3.40 

4.94 

348  22  39.1 

349 

16 

16  21  32.96 

21  15.50 

20  41  10.5 

40  21.7 

9.34116 

9.7874 

3.40 

4.94 

349  22  40.4 

350 

17 

16  26  49.35 

26  32.12 

20  55  35.0 

54  49.0 

9.84260 

9.7694 

338 

4.95 

350  22  41.7 

351 

18 

16  32     6.78 

31  49.78 

21     9  23.4 

8  40.0 

934402 

9.7503 

836 

4.96 

351  22  43.0 

352 

19 

16  37  25.22 

37     8.46 

21  22  35.0 

21  54.3 

9.34535 

9.7298 

335 

4.97 

352  22  44.4 

353 

20 

16  42  44.61 

42  28.12 

21  35     9.1 

34  31.2 

934661 

9.7081 

333 

4.97 

353  22  45.8 

354 

21 

16  48     4.92 

47  48.70 

21  47     5.3 

46  30.0 

934784 

9.6849 

831 

4.98 

354  22  47.2 

355 

22 

16  53  26.12 

53  10.17 

21  58  22.9 

57  50.2 

934901 

9.6600 

3.29 

4.98 

355  22  48.6 

356 

23 

16  58  48.16 

58  32.48 

22     9     1.4 

8  31.3 

935012 

9.6332 

3.26 

4.99 

356  22  50.0 

857 

24 

17     4  10.99 

3  55.59 

22  19     0.3 

18  32.7 

935117 

9.6044 

3.24 

4.99 

357  22  51.4 

358 

25 

17     9  34.59 

9  19.48 

22  28  19.2 

27  54.0 

9.35217 

9.5731 

3.20 

4.99 

358  22  52.9 

359 

26 

17  14  58.91 

14  44.10 

22  36  57.7 

36  34.9 

9.35310 

9.5391 

3.16 

5.00 

359  22  54.3 

360 

27 

17  20  23.89 

20     9.39 

22  44  55.5 

44  35.0 

935394 

9.5020 

3.13 

5.00 

360  22  55.8 

361 

28 

17  25  49.48 

25  35.29 

22  52  12.2 

51  53.9 

935471 

9.4608 

8.10 

5.01 

361  22  573 

362 

29 

17  31  15.63 

31     1.76 

22  58  47.2 

58  31.2 

9.35542 

9.4144 

3.08 

5.01 

362  22  58.8 

363 

30 

17  36  42.30 

36  28.76 

23     4  40.0 

4  26.3 

935609 

9.8623 

3.08 

5.01 

363  23     0.3 

364 

31 

17  42     9.48 

41  56.25 

-23     9  50.5 

9  38.6 

4-935671 

-9.3042 

+3.07 

+5.01 

364.23     1.8 

365 

344 
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FOR  WASHINGTON  SIDEREAL  NOON  AND 

MERIDIAN  TRANSIT. 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  t 
in  Sidereal  Minutes. 

Log.  Coefficient 

Of*3. 

Mean  Solar  Time 
of 

Side- 
real 

Meridian  Transit. 

Date. 

At 

Sidereal  Oh. 

At 

Transit 

At 
Sidereal  Oh. 

At 
Transit 

InR.A. 

In  Dee. 

InB.A. 

In  Dee. 

d.    h.   m. 

h.   m.    a. 

m.    a. 

0     1      11 

1      n 

Jan.    1     2  45.0 

1 

21  30  59.57 

30  40.45 

-15  54  26.1 

56     1.7 

+9.10738 

+9.8066 

-3.04 

+4.32 

2     2  44.2 

2 

21  34     3.73 

33  45.05 

15  38  59.2 

40  33.8 

9.10628 

9.8107 

3.04 

4.32 

3     2  43.4 

3 

21  37     7.43 

36  49.19 

15  23  23.4 

24  56.9 

9.10519 

9.8148 

3.04 

4.31 

4     2  42.5 

4 

21  40  10.67 

39  52.86 

15     7  38.7 

9  11.1 

9.10410 

9.8188 

3.04 

4.31 

5     2  41.6 

5 

21  43  13.45 

42  56.07 

14  51  45.4 

53  16.6 

9.10302 

9.8227 

3.04 

4.30 

6     2  40.7 

6 

21  46  15.77 

45  58.82 

14  35  43.8 

37  13.7 

9.10195 

9.8265 

3.04 

4.29 

7     2  39.8 

7 

21  49  17.65 

49     1.13 

14  19  33.7 

21     2.3 

9.10088 

9.8302 

3.03 

4.28 

8     2  38.9 

8 

21  52  19.09 

52     2.98 

14     3  15.4 

4  42.7 

9.09982 

9.8338 

3.03 

4.26 

9     2  38.0 

9 

21  55  20.07 

55     4.39 

13  46  49.1 

48  15.0 

9.09877 

9.8373 

3.02 

4.25 

10     2  37  1 

10 

21  58  20.63 

58     5.37 

13  30  15.1 

31  89.6 

9.09772 

9.8407 

3.01 

4.23 

11     2  36.1 

11 

22     1  20.75 

1     5.90 

13  13  33.5 

14  56.5 

9.09668 

9.8439 

3.00 

4.22 

12     2  35.2 

12 

22     4  20.44 

4     6.00 

12  56  44.5 

58    5.9 

9.09565 

9.8470 

2.99 

4.21 

13     2  34.2 

13 

22     7  19.72 

7     5.68 

12  39  48.5 

41     8.3 

9.09463 

9.8500 

2.99 

4.19 

14     2  33.3 

14 

22  10  18.59 

10    4.95 

12  22  45.6 

24     3.8 

9.09363 

9.8529 

2.98 

4.18 

15     2  32.3 

15 

22  13  17.04 

13    3.80 

12     5  35.9 

6  52.4 

9.09264 

9.8557 

2.98 

4.17 

16     2  31.3 

16 

22  16  15.08 

16     2.24 

11  48  19.7 

49  34.5 

9.09167 

98584 

2.97 

4.16 

17     2  30.4 

17 

22  19  12.72 

19     0.28 

11  30  57.1 

32  10.2 

9.09071 

9.8610 

2.97 

4.15 

18     2  29.4 

18 

22  22     9.97 

21  57.92 

11   13  28.4 

14  39.8 

9.08977 

9.8635 

2.96 

4.13 

19     2  28.4 

19 

22  25     6.84 

24  55.18 

10  55  53.7 

57     3.4 

9.08884 

9.8659 

2.95 

4.12 

20     2  27.4 

20 

22  28     3.32 

27  52.04 

10  38  13.2 

39  21.2 

9.08792 

9.8682 

2.94 

4.10 

21     2  26.4 

21 

22  30  59.44 

30  48.54 

10  20  27.2 

21  33.4 

9.08701 

9.8705 

2.94 

4.08 

22     2  25.4 

22 

22  33  55.20 

33  44.68 

10     2  35.9 

3  40.3 

9.08610 

9.8726 

2.93 

4.06 

23     2  24.4 

23 

22  36  50.60 

36  40.46 

9  44  39.6 

45  42.1 

9.08520 

9.8746 

2.93 

4.03 

24     2  23.4 

24 

22  39  45.62 

39  35.85 

9  26  38.5 

27  39.1 

9.08430 

9.8765 

2.92 

4.01 

25     2  22.4 

25 

22  42  40.28 

42  30.89 

9     8  32.6 

9  31.2 

9.08341 

9.8783 

2.92 

3.98  | 

26     2  21.3 

26 

22  45  34.59 

45  25.57 

8  50  22.4 

51   19.0 

9.08254 

9.8800 

2.91 

3.96 

27     2  20.3 

27 

22  48  28.56 

48  19.91 

8  32     7.7 

33     2.3 

9.08168 

9.8816 

2.90 

3.94 

28     2  19.2 

28 

22  51  22.19 

51   13.91 

8  13  49.2 

14  41.8 

9.08084 

9.8831 

2.90 

3.92 

29     2  18.2 

29 

22  54  15.50 

54     7.59 

7  55  26.8 

56  17.3 

9.08002 

9.8846 

2.89 

3.90 

30     2  17.2 

30 

22  57     8.47 

57     0.92 

7  37     0.9 

37  49.3 

9.07922 

9.8860 

2.89 

3.88 

31     2  16.1 

31 

22  60     1.13 

59  53.94 

7  18  31.5 

19  17.8 

9.07043 

9.8873 

2.87 

3.86 

Feb.  1     2  15.1 

32 

23     2  53.47 

2  46.64 

6  59  58.9 

60  43.1 

9.07765 

9.8885 

2.87 

381 

2     2  14.0 

33 

23     5  45.50 

5  39.02 

6  41  23.3 

42     5.4 

9.07688 

9.8896 

2.87 

3.76 

3     2  12.9 

34 

23     8  37.22 

8  31.09 

6  22  44.9 

23  24.9 

9.07612 

9.8907 

2.86 

3.71 

4     2  11.8 

35 

23  11  28.65 

11  22.87 

6     4     3.9 

4  41.8 

9.07537 

9.8917 

2.86 

8.76 

5     2  10.7 

36 

23  14  19.78 

14  14.35 

5  45  20.5 

45  56.2 

9.07464 

9.8926 

2.86 

3.61 

6     2     9.6 

37 

23  17  10.65 

17     5.56 

5  26  34.9 

27     8.5 

9.07393 

9.8934 

2.85 

8.57 

7     2     8.5 

38 

23  20     1.22 

19  56.47 

5     7  47.6 

8  19.0 

9.07325 

9.8941 

2.84 

3.53 

8     2     7.4 

39 

23  22  51.55 

22  47.13 

4  48  58.5 

49  27.7 

9.07258 

9.8947 

2.84 

3.49 

9     2     6.3 

40 

23  25  41.60 

25  37.53 

4  30     7.8 

30  34.8 

9.07193 

9.8953 

2.83 

345 

10    2    5.2 

41 

23  28  31.42 

28  27.69 

4  11   15.7 

11  40.5 

9.07131 

9.8958 

2.72 

3.42 

11     2    4.1 

42 

23  31  20.99 

31  17.60 

3  52  22.3 

52  44.9 

9.07072 

9.8963 

2.70 

3.33  I 

12     2    3.0 

43 

23  34  10.34 

84     7.29 

3  33  27.8 

33  48.2 

9.07016 

9.8967 

2.67 

3.28  1 

13     2     1.9 

44 

23  36  59.47 

36  56.76 

3  14  32.4 

14  50.6 

9.06962 

9.8970 

2.63 

+3.00 

14     2     0.8 

45 

23  39  48.38 

39  46.01 

2  55  36.2 

55  52.2 

9.06911 

9.8972 

2.61 

15     1  59.7 

46 

23  42  37.11 

42  35.07 

2  36  S9.5 

36  53.2 

9.06863 

9.8974 

2.58 

16     1  58.6 

47 

23  45  25.68 

45  23.97 

2  17  42.2 

17  53.7 

9.06817 

9.8975 

2.57 

17     1  57.4 

48 

23  48  14.09 

48  12.71 

1  58  44.8 

58  54.1 

9.06772 

9.8976 

2.56 

18     1  56.3 

49 

23  51     2.33 

51     1.28 

1  39  47.1 

39  54.2 

9.06728 

9.8976 

2.55 

19     1  55.2 

50 

23  53  50.37 

53  49.65 

1  20  49.7 

20  54.6 

9.06686 

9.8975 

2.54 

20     1  54.0 

51 

23  56  38.25 

56  37.86 

1     1  52.6 

1   55.3 

9.06646 

9.8973 

2.53 

-3.1 1 

21     1  52.9 

52 

23  59  25.99 

59  25.93 

0  42  56.0 

42  56.5 

9.06609 

9.8971 

2.51 

3.25 

22     1  51.8 

53 

0     2  13.59 

2  13.86 

0  24     0.0 

23  58.3 

9.06575 

9.8968 

249 

3.38 

23     1  50.6 

54 

0     5     1.04 

5     1.63 

-  0     5     5.1 

5     1.2 

9.06543 

9.8964 

2.47 

3.50 

24     1  49.5 

55 

0     7  48.39 

7  49.30 

+  0  13  48.7 

13  54.8 

9.06512 

9.8959 

2.44 

3.61 

25     1  48.3 

56 

0  10  35.62 

10  36.85 

0  32  41.1 

32  49.4 

9.06483 

9.8953 

2.42 

3.66 

26     1  47.2 

57 

0  13  22.75 

13  24.30 

0  51  32.0 

51  42.5 

9.06455 

9.8947 

2.37 

3.68 

27     1  46.0 

58 

0  16     9.77 

16  11.65 

1   10  21.1 

10  33.8 

9.06428 

9.8940 

2.32 

3.70 

28     1  44.9 

59 

0  18  56.70 

18  58.90 

1  29     8.5 

29  23.4 

9.06402 

9.8933 

2.27 

3.72 

29     1  43.7 

60 

0  21  43.53 

21  46.05 

1  47  53.7 

48  10.7 

9.06377 

9.8925 

2.22 

3.74 

30     1  42.5 

61 

0  24  30.25 

24  33.09 

2    6  36.7 

6  55.8 

9.06353 

9.8916 

2.16 

3.76 

31     1  41.3 

62 

0  27  16.89 

27  20.05 

+  2  25  17.3 

25  38.5 

+9.06332 

+9.8907 

-2.13 

-3.80 

Not*.  —  The  tranetta  to  February  21,  Inclusive,  occur  upon  the  Sidereal  Date  preceding  the  one  for  which  they  are  giren. 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
zeal 

Apparent 
Right  Asoenaton. 

Apparent  Declination. 

Log.  Coefficient  of  t 
in  Sidereal  Minutes. 

Log.  Coefficient 
off*. 

Meridian  Transit. 

Date. 

At 
Sidereal  Oh. 

At 
Transit. 

At 
Sidereal  Oh. 

At 
Transit. 

In  R.A. 

In  Deo. 

InB.A. 

In  Dec. 

d.    h.   m. 

h.    m.    s. 

m.    s. 

O        1        II 

/      ii 

Mar.  1     1  43.7 

60 

0  21  43.53 

21  46.05 

+  1  47  53.7 

48  10.7 

+9.06377 

+9.8925 

-2  22 

-3.74 

2     1  42.5 

61 

0  24  30.25 

24  33.09 

2     6  36.7 

6  55.8 

9.06353 

9.8916 

2.16 

3.76 

3     1  41.4 

62 

0  27  16.89 

27  20.05 

2  25  17.3 

25  38.5 

9.06332 

9.8907 

2.13 

3.80 

4     1  40.2 

63 

0  30     3  47 

30     6.95 

2  43  55.5 

44  18.8 

9.06314 

9.8897 

2.10 

3.83 

5     1  39.0 

64 

0  32  49.99 

32  53.79 

3     2  30.8 

2  56.2 

9.06299 

9.8886 

-2.08 

3.86 

6     1  37.9 

65 

0  35  36.45 

35  40.57 

3  21     3.4 

21  30.9 

9.06287 

9.8874 

3.89 

7     1  36.7 

66 

0  38  22.86 

38  27.30 

3  39  32.9 

40     2.5 

9.06279 

9.8862 

3.91 

8     1  35.5 

67 

0  41     9.25 

41   14.01 

3  57  59.3 

58  30.9 

9.06272 

9.8849 

3.93 

9     1  34.4 

68 

0  43  55.60 

44     0.68 

4  16  22.3 

16  55.9 

9.06266 

9.8835 

3.94 

10     1  33.2 

69 

0  46  41.94 

46  47.34 

4  34  41.9 

35  17.5 

9.06262 

9.8821 

3.95 

11     1  32.1 

70 

0  49  28.25 

49  33.97 

4  52  57.8 

53  35.4 

9.06259 

9.8806 

3.96 

12     1  30.9 

71 

0  52  14.57 

52  20.62 

5  11   10.0 

11  49.6 

9.06258 

9.8791 

3.97 

13     1  29.7 

72 

0  55     0.89 

55     7.26 

5  29  18.1 

29  59.6 

9.06260 

9.8775 

8.99 

14     1  28.6 

73 

0  57  47.23 

57  53.92 

5  47  22.3 

48     5.7 

9.06264 

9.8758 

4.01 

15     1  27.4 

74 

1     0  33.57 

0  40.58 

6     5  22.0 

6     7.3 

9.06270 

9.8741 

4.03 

16     1  26.3 

75 

1     3  19.96 

3  27.29 

6  23  17.4 

24     4.6 

9.06278 

9.8723 

4.05 

17     1  25.1 

76 

1     6     6.37 

6  14.02 

6  41     8.3 

41   57.4 

9.06288 

9.8704 

+2.08 

4.07 

18     1  23.9 

77 

1     8  52.83 

9     0.80 

6  58  54.4 

59  45.3 

9.06300 

9.8685 

2.13 

4.09 

19     1  22.8 

78 

1   11  39.34 

11  47.63 

7  16  35.6 

17  28.3 

9.06314 

9.8665 

2.17 

4.11 

20     1  21.6 

79 

1   14  25.92 

14  34.54 

7  34  11.8 

35     6.3 

9.06331 

9.8644 

2.22 

4.12 

21     1  20.5 

80 

1   17  12.56 

17  21.51 

7  51  42.7 

52  39.0 

9.06350 

9.8622 

2.27 

4.13 

22     I   19.3 

81 

1   19  59.28 

20     8.56 

8     9     8.5 

10     6.5 

9.06372 

9.8599 

2.33 

4.14 

23     I   18.2 

82 

1  22  46.07 

22  55.68 

8  26  28.8 

27  28.5 

9.06395 

9.8576 

2.34 

4.15 

24     I   17.0 

83 

1  25  32.95 

25  42.88 

8  43  43.4 

44  44.8 

9.06418 

9.8552 

2.35 

4.16 

25     1   15.9 

84 

1  28  19.91 

28  30.17 

9     0  52.4 

1  55.4 

9.06442 

9.8528 

2.36 

4.17 

26     1  14.7 

85 

1  31     6.98 

31  17.57 

9  17  55.6 

19     0.2 

9.06466 

9.8503 

2.37 

4.18 

27     1  13.6 

86 

1  33  54.14 

34     5.06 

9  34  52.6 

35  58.8 

9.06491 

9.8477 

2.38 

4.19 

28     1  12.5 

87 

1  36  41.40 

36  52.65 

9  51  43.5 

52  51.3 

9.06517 

9.8450 

2.41 

4.20 

29     1   11.3 

88 

1  39  28.76 

39  40.34 

10     8  27.9 

9  37.2 

9.06545 

9.8422 

2.44 

4.21 

30     1  10.2 

89 

1  42  16.24 

42  28.15 

10  25     5.8 

26  16.6 

9.06574 

9.8393 

2.46 

4.22 

31     1     9.0 

90 

145    183 
1  47  5ft4 

45  16.08 

10  41  37.0 

42  49.2 

9.06604 

9.8363 

2.48 

4.23 

Apr.  1     1     7.9 

91 

48     4.13 

10  58     1.4 

59  15.0 

9.06635 

9.8333 

2.50 

4.23 

2     1     6.8 

92 

1  50  39.37 

50  52.29 

11   14  18.8 

15  33.8 

.  9.06667 

9.8302 

2.50 

4.24 

8     1     5.6 

93 

1  53  27.33 

53  40.59 

11  30  29.1 

31  45.5 

9.06700 

9.8269 

2.50 

4.24 

4     1     4.5 

94 

1  56  15.43 

56  29.03 

11  46  32.0 

47  49.7 

9.06734 

9.8236 

2.52 

4.24 

5     1     3.3 

95 

1  59     3.66 

59  17.60 

12     2  27.6 

3  46.5 

9.06770 

9.8202 

2.54 

4.25 

6     1     2.2 

96 

2     I  52.02 

2     6.30 

12  18  15.8 

19  35.9 

9.06807 

9.8167 

2.56 

4.26 

7     1     1.0 

97 

2     4  40.53 

4  55.15 

12  33  56.2 

35  17.5 

9.06846 

9.8132 

2.58 

4.27 

8    0  59.9 

98 

2     7  29.20 

7  44.16 

12  49  28.8 

50  51.2 

9.06886 

9.8096 

2.61 

4.28 

9    0  58.8 

99 

2  10  18.02 

10  33.33 

13     4  53.7 

6  17.2 

9.06927 

9.8059 

2.62 

4.28 

10    0  57.7 

100 

2  13     7.01 

13  22.67 

13  20  10.7 

21  35.3 

9.06969 

9.8021 

2.63 

4.29 

11     0  56.6 

101 

2  15  56.16 

16  12.17 

13  35  19.5 

36  45.1 

9.07012 

9.7982 

2.64 

4.29 

12     0  55.5 

102 

2  18  45.47 

19     1.83 

13  50  20.3 

51  46.9 

9.07057 

9.7942 

2.65 

4.30 

13     0  54.4 

103 

2  21  34.97 

21  51.68 

14     5  12.5 

6  40.0 

9.07102 

9.7901 

2.66 

4.31 

14     0  53.3 

104 

2  24  24.64 

24  41.70 

14  19  56.2 

21  24.6 

9.07148 

9.7859 

2.66 

4.31 

15     0  52.2 

105 

2  27  14.50 

27  31.91 

14  34  31.4 

36     0.6 

9.07195 

9.7816 

2.66 

4.32 

16     0  51.1 

106 

2  30     4.54 

30  22.31 

14  48  58.0 

50  28.0 

9.07242 

9.7772 

2.66 

4.32 

17     0  50.0 

107 

2  32  54.76 

33  12.88 

15     3  15.8 

4  46.6 

9.07290 

9.7727 

2.66 

4.33 

18     0  48.9 

108 

2  35  45.17 

36     3.65 

15  17  24.7 

18  56.2 

9.07338 

9.7681 

2.66 

4.34 

19     0  47.8 

109 

2  38  35.77 

38  54.61 

15  31  24.5 

32  56.7 

9.07387 

9.7634 

2.66 

4.34 

20     0  46.8 

no 

2  41  26.56 

41  45.76 

15  45  15.1 

46  47.9 

9.07436 

9.7586 

2.67 

4.35 

21     0  45.7 

111 

2  44  17.55 

44  37.11 

15  58  56.4 

0  29.7 

9.07486 

9.7537 

2.67 

4.35 

22     0  44.7 

112 

2  47     8.74 

47  28.66 

16  12  28.4 

14     2.2 

9.07536 

9.7486 

2.68 

4.36 

23    0  43.6 

113 

2  50     0.14 

50  20.43 

16  25  50.9 

27  25.2 

9.07586 

9.7434 

2.68 

4.36 

24     0  42.5 

114 

2  52  51.72 

53  12.38 

16  39     3.7 

40  38.4 

9.07637 

9.7381 

2.68 

4.37 

25     0  41.4 

115 

2  55  43.50 

56     4.53 

16  52     6.9 

53  42.0 

9.07688 

9.7327 

2.68 

4.37 

26     0  40.3 

116 

2  58  35.48 

58  56.88 

17     5     0.2 

6  35.6 

9.07738 

9.7271 

2.68 

4.38 

27     0  39.2 

117 

3     1  27.67 

1  49.43 

17  17  43.4 

19  19.1 

9.07788 

9.7213 

2.68 

4.39 

28     0  38.2 

118 

3    4  20.06 

4  42.19 

17  30  16.5 

31  52.4 

9.07837 

9.7154 

2.68 

4.40 

29    0  37.1 

119 

3     7  12.63 

7  35.13 

17  42  39.4 

44  15.4 

9.07885 

9.7094 

2.67 

4.40 

30    0  36.0 

120 

3  10    5.40 

10  28.27 

17  54  51.9 

56  28.0 

9.07933 

9.7033 

2.66 

4.41 

31     0  35.0 

121 

3  12  58.35 

13  21.59 

+18     6  53.9 

8  30.0 

+9.07980 

+9.6970 

+2.65 

-4.41 

44 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  I 
in  Sidereal  Minutes. 

Log.  Corffldent 
of«*. 

Mean  Solar  Time 
of 

Side- 
real 

Meridian  Transit. 

Date. 

At 

Sidereal  Oh. 

At 
Transit. 

m.    s. 

At 
Sidereal  Oh. 

At 

Transit 

InlLA. 

In  Dec. 

InB.A. 

In  Dec. 

d.    h.   m. 

h.   m.    s. 

O       f        ii 

1        M 

May  1     0  35.0 

121 

3  12  58.35 

13  21.59 

+18     6  53  9 

8  30.0 

+9.07980 

+9.6970 

+2.65 

-4.41 

2     0  34.0 

122 

3   15  51.49 

16  15  10 

18  18  45.5 

20  21.6 

9.08026 

9.6905 

2.64 

4.42 

3     0  32.9 

123 

3  18  44.82 

19     8.80 

18  30  26.4 

32     2.5 

9.08071 

9.6839 

263 

4.42 

4     0  31.9 

124 

3  21  38.31 

22     2  66 

18  41   56.6 

43  32.6 

9.08116 

9.6771 

2.63 

4.42 

5     0  30.8 

125 

3  24  31.98 

24  56.71 

18  53  15.9 

54  51.7 

9.08160 

9.6702 

2.62 

4.42 

6     0  29.8 

126 

3  27  25.83 

27  50.94 

19     4  24.4 

6     0.0 

9.08204 

9.6631 

2.62 

4.42 

7     0  28.7 

127 

3  30  19.86 

30  45.35 

19  15  21.9 

16  57.3 

9.08248 

9.6559 

2.61 

4.42 

8     0  27.7 

128 

3  33  14.06 

33  39.93 

19  26     8.6 

27  43.7 

9.08292 

9  6485 

2.61 

4.42 

9     0  26  6 

129 

3  36     8.45 

36  3470 

19  36  44.4 

38  19.1 

9.08336 

9.6410 

2.61 

4.42 

10    0  25.6 

130 

3  39     3.00 

39  29  63 

19  47     9.2 

48  43.5 

9.08379 

9.6333 

2.61 

4.43 

11     0  24.6 

131 

3  41  57.72 

42  24  72 

19  57  22.8 

58  56.6 

9.08421 

9.6254 

2.61 

4.43 

12     0  23.6 

132 

3  44  52.62 

45  20.00 

20     7  24.9 

8  58.2 

9.08462 

9.6172 

2.61 

4-44 

13     0  22.6 

133 

3  47  47.68 

48  15.44 

20  17  15.4 

18  48.1 

9.08503 

9.6088 

2.60 

4.44 

14    0  21.6 

134 

3  50  42.89 

51   1 1  03 

20  26  54.5 

28  26.5 

9.08543 

9.6001 

2.59 

4.44 

15     0  20.6 

135 

3  53  38.27 

54     6.79 

20  36  22.0 

37  53.2 

9.08583 

9.5911 

2.57 

4.45 

16     0  19.6 

136 

3  56  S3.81 

57     2.72 

20  45  37.8 

47     8.2 

9.08623 

9  5819 

2.55 

4.45 

17     0  18.6 

137 

3  59  29.52 

59  58.81 

20  54  41.7 

56  11,3 

9.08662 

9.5726 

2.53 

4.46 

18     0  17.6 

138 

4     2  25.39 

2  55.07 

21     3  33.9 

5     2.6 

9.08700 

9.5630 

2.50 

4.46 

19     0  16.6 

139 

4     5  21.43 

5  51.50 

21    12  14.3 

13  42.0 

9.08738 

9.5531 

2.48 

4.46 

20    0  15.6 

140 

4     8  17.60 

8  48.06 

21  20  42.8 

22     9.5 

9.08775 

9.5429 

2.45 

4.47 

21     0  14.6 

141 

4  11    13.93 

11  44.77 

21  28  59.4 

30  25.0 

9.0881 1 

9.5324 

2.43 

4.47 

22     0  13.6 

142 

4  14  10.46 

14  41.69 

21   37     4  1 

38  28  6 

9.08845 

9.5215 

2.40 

4.47 

23     0  12.6 

143 

4  17     7.12 

17  38.74 

21  44  56.7 

46  20.0 

9.08877 

9.5103 

2.38 

4.47 

24     0  U.6 

144 

4  20     3.87 

20  35.87 

21   52  S7.1 

53  59.1 

9.08907 

9.4988 

2.32 

4.47 

25     0  10.6 

145 

4  23     0.73 

23  33.11 

22     0     5.3 

I  26.0 

9.08934 

9.4870 

2.26 

4.47 

26     0    9-6 

146 

4  25  57.68 

26  30.44 

22     7  21.2 

8  40.5 

908959 

9.4748 

2.20 

4.47 

27     0     8.6 

147 

4  28  54.71 

29  27.85 

22  14  24  8 

15  42.7 

9.08982 

9.4622 

2.14 

4.47 

28    0     7.6 

148 

4  31   51.83 

32  25.35 

22  21    16.0 

22  32.4 

9.09003 

9.4492 

+2.08 

4.47 

29     0    6.7 

149 

4  34  49.03 

35  22.93 

22  27  54.7 

29     9.6 

9.09022 

9.4356 

4.47 

30    0    5.7 

150 

4  37  46.31 

38  20.59 

22  34  21.0 

35  34.3 

9.09038 

9.4216 

4.47 

31     0    4.7 

151 

4  40  43.64 

41   18.29 

22  40  34.9 

41  46.5 

sj9.09052 

9.4070 

4.48 

Jane  1    0    3.8 

152 

4  43  41.05 

44  16.08 

22  46  36.2 

47  46.0 

9.09065 

9.3919 

4.48 

2    0     2.8 

153 

4  46  38.51 

47  13.91 

22  52  25.0 

53  33.0 

9.09077 

93762 

4.48 

3     0     1.8 

154 

4  49  36.00 

50  11.78 

22  58     1.3 

59     7.4 

9.09088 

9.3600 

4.48 

4    0    0.8 

155 

4  52  33.54 

53     9.69 

23     3  25.0 

4  29.2 

9.09098 

9.3432 

4.48 

4  23  59.9 

156 

4  55  81.11 

56     7.63 

23     8  36.0 

9  38.2 

9.09106 

9.3256 

4.48 

5  23  58.9 

157 

4  58  28.72 

59     5.61 

23  13  34.6 

14  34.8 

9.09112 

9.3072 

4.48 

6  23  58.0 

158 

5     1  26.35 

2    3.61 

23  18  20.6 

19  188 

9.09116 

9.2879 

4.48 

7  23  57.0 

159 

5     4  23  99 

5     1.62 

23  22  53.8 

23  49.9 

9.09118 

9.2677 

4.48 

8  23  56.0 

160 

5     7  21.63 

7  59.63 

23  27  14.4 

28     8.4 

9.09118 

9.2467 

4.48 

9  23  55.0 

161 

5  10  19.28 

10  57.64 

23  31  22.2 

32  14.0 

9.09116 

9.2245 

4.48 

10  23  54.0 

162 

5  13  16.89 

13  55.61 

23  35  17.4 

36     6.9 

9.09114 

9.2012 

4.48 

11  23  53.0 

163 

5  16  14.50 

16  53.58 

23  39     0.0 

39  47.2 

9.09110 

9.1766 

4.48 

12  23  52.1 

164 

5  19  12.12 

19  51.56 

23  42  29.9 

43  14.7 

9.09105 

9.1504 

4.48 

13  23  51.1 

165 

5  22     9.70 

22  49.50 

23  45  47.1 

46  29.5 

9.09096 

9.1224 

-2.08 

4.48  | 

1 

14  23  50.1 

166 

5  25     7.24 

25  47.40 

23  48  51.5 

49  31.5 

9.09089 

9.0926 

2.15 

4.48  ' 

15  23  49.1 

167 

5  28    4.74 

28  45.25 

23  51   43.3 

52  20  8 

9.09077 

9.0610 

2.22 

4.48  ' 

16  23  48.1 

168 

5  31     2.20 

31  43.06 

23  54  22.3 

54  57.2 

9.09063 

9.0270 

2.28 

4.48  t 

17  23  47.2 

169 

5  33  59.59 

34  40.80 

23  56  48.6 

57  20.9 

9.09047 

8.9898 

2  32 

4.48  I 

18  23  46.2 

170 

5  36  56.91 

37  38.47 

23  59     2.3 

59  31.9 

9.09029 

8.9482 

2.37 

4.48 

19  23  45.2 

171 

5  39  54.15 

40  36.06 

24     1     3.3 

1  30.1 

9.09009 

8.9012 

2.42 

4.48 

20  23  44.2 

172 

5  42  51.30 

43  33.56 

24     2  51.7 

3  15.7 

9.08986 

8.8486 

2.46 

4.48 

21  23  43.2 

173 

5  45  48.34 

46  30.94 

24     4  27.4 

4  48.5 

9.08960 

8.7886 

2.50 

4.48 

22  23  42.3 

174 

5  48  45.27 

49  28.20 

24     5  50.5 

6     8.7 

9.08930 

8.7202 

2.53 

4.48 

23  23  41.3 

175 

5  51  42.07 

52  25.33 

24     7     0.9 

7  16.2 

9.08897 

8.6425 

2.55 

4.48 

24  23  40.3 

176 

5  54  38.74 

55  22.32 

24     7  58.7 

8  11.0 

9.08861 

8.5543 

2.57 

4.47 

25  23  39.3 

177 

5  57  35.25 

58  19.16 

24     8  44.1 

8  53.4 

9.08823 

8.4338 

2.59 

4.47 

26  23  38.3 

178 

6     0  31  63 

1   15.85 

24     9  16.9 

9  23.2 

9.08783 

8.2665 

2.61 

4.47 

27  23  37.3 

179 

6     3  27.84 

4  12.38 

24     9  37.3 

9  40.5 

9.08741 

7.9939 

2.62 

4.47 

28  23  36.3 

180 

6     6  23.88 

7     8.73 

24     9  45.3 

9  45.3 

9.08698 

+7.0969 

2.64 

4.47 

29  23  35.3 

181 

6     9  19.72 

10    4.88 

24     9  40.9 

9  37.8 

9.08653 

-7.8669 

2.66 

4.47 

30  23  34.3 

182 

6  12  1537 

13     0.83 

+24     9  24.1 

9  17.9 

+9.08606 

-8.2015 

-2.68 

-4.47 

MARS,    1857. 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  t 
in  Sidereal  Minutes. 

Log.  Coefficient 
off*. 

Hmb  Solar  Time 
of 

Side- 
real 

Meridian  Transit. 

Date. 

At 

At 

At 

At 

InR.  A. 

In  Deo. 

InR.  A. 

In  Dee. 

Sidereal  Oh. 

Transit. 

Sidereal  Oh. 

Transit. 

<L    h.   m. 

h.   m.    s. 

m.    s. 

O       f        // 

f      // 

July  1  23  34.3 

183 

6  12  15.37 

13     0  83 

+24     9  24.1 

9  17.9 

+9.08606 

-8.2015 

-2.68 

-447 

2  23  33.3 

184 

6  15  10.82 

15  56.58 

24     8  55.1 

8  45.7 

9.08557 

8.3876 

2.70 

4.47 

3  23  32.3 

185 

6  18     6.08 

18  52.14 

24     8  13.8 

8     l.l 

9.08507 

8.5174 

2.71 

4.47 

4  23  31.3 

186 

6  21     1.13 

21  47.49 

24     7  20.3 

7     4.2 

9.08455 

8.6165 

2.72 

4.47 

5  23  30.2 

187 

6  23  55.97 

24  42.63 

24     6  14.7 

5  55.1 

9.08401 

8.6969 

2.73 

4.46 

6  23  29.2 

188 

6  26  50.59 

27  37.55 

24     4  57.0 

4  34.0 

9.08345 

8.7644 

2.75 

4.46 

7  23  28.1 

189 

6  29  44.99 

30  32  24 

24     3  27.3 

3     0.9 

9.08288 

8.8225 

2.76 

4.46 

8  23  27.1 

190 

6  32  39.16 

33  26.69 

24     1  45.6 

1   15.8 

9.08229 

8.8734 

2.78 

4.46 

9  23  26.1 

191 

6  35  33.10 

86  20.92 

23  59  52.1 

59  18.8 

9.08169 

8.9189 

2.79 

445 

10  23  25.1 

192 

6  38  26.78 

39  14.89 

23  57  46.7 

57     9.9 

9.08107 

8.9601 

2.81 

4.45 

11  23  24.0 

193 

6  41  20.20 

42     8.59 

23  55  29.4 

54  49.0 

9.08043 

8.9976 

2.81 

4.45 

12  23  23.0 

194 

6  44  13.35 

45     2.01 

23  53     0.3 

52  16.3 

9.07977 

9.0323 

2.81 

445 

13  23  21.9 

195 

6  47     6.22 

47  55.15 

23  50  19.2 

49  31.6 

9.07909 

9.0640 

2.82 

4.44 

14  23  20.9 

196 

6  49  58.82 

50  48.02 

23  47  26.5 

46  35.2 

9.07839 

9.0927 

2.82 

4.44 

15  23  19.8 

197 

6  52  51.16 

53  40.62 

23  44  22.6 

43  27.6 

9.07766 

9.1198 

2.82 

4.44 

16  23  18.8 

198 

6  55  43.20 

56  32.92 

23  41     7.0 

40     8.3 

9.07691 

9.1454 

2.83 

4.44 

17  23  17.7 

199 

6  58  34.96 

59  24.93 

23  37  40.0 

36  37.6 

9.07615 

9.1694 

2.85 

4.43 

18  23  16.6 

200 

7     1  26.41 

2  16.63 

23  34     1.6 

32  55.5 

9.07537 

9.1919 

2.86 

4.43 

19  23  15.5 

201 

7     4  17.53 

5     8.00 

23  30  12.0 

29     2.1 

9.07457 

9.2130 

2.87 

4.42 

20  23  14.4 

202 

7     7     8.35 

7  59.06 

23  26  11.2 

24  57.5 

9.07376 

9.2329 

2.89 

4.42 

21  23  13.3 

203 

7     9  58.84 

10  49.76 

23  21  59.5 

20  42.0 

9.07293 

9.2518 

2.90 

4.42 

22  23  12.2 

204 

7  12  49.00 

13  40.19 

23  17  36.8 

16  15.5 

9.07208 

9.2699 

2.92 

4.41 

23  23  11. 1 

205 

7  15  38.83 

16  30.25 

23  13     3.1 

11  38.0 

9.07121 

9.2872 

2.93 

4.41 

24  23  10.0 

206 

7  18  26.30 

19  19.95 

23     8  18.6 

6  49.7 

9.07032 

9.3037 

2.94 

4.40 

25  23     8.9 

207 

7  21   17.43 

22     9.30 

23     3  23.4 

1  50.6 

9.06940 

9.3195 

2.95 

4.40 

26  23     7.8 

208 

7  24     6.20 

24  58.29 

22  58  17.6 

56  41.0 

9.06847 

9.3346 

2.95 

4.40 

27  23     6.6 

209 

7  26  54.60 

27  46.90 

22  53     1.1 

51  20.6 

9.06752 

9.3491 

2.95 

4.39 

28  23     5.5 

210 

7  29  42.62 

30  35.13 

22  47  34.1 

45  49.7 

9.06655 

9.3630 

2.96 

4.39 

29  23     4.3 

211 

7  32  30.26 

33  22.97 

22  41  56.7 

40     8.4 

9.06557 

9.3764 

2.96 

4.38 

30  23     3.2 

212 

7  35  17.54 

36  10.45 

22  36     9.1 

34  16.9 

9.06458 

9.3890 

2.96 

4.38 

31  23     2.0 

213 

7  38     4.43 

38  57.54 

22  30  11.3 

28  15.2 

9.06358 

9.4012 

2.97 

4.38 

Aug.  1  23     0.9 

214 

7  40  50.94 

41  44.25 

22  24     3.5 

22    3.5 

9.06257 

9.4130 

2.97 

4.37 

2  22  59.7 

215 

7  43  37.05 

44  30.56 

22  17  45.7 

15  41.8 

9.06156 

9.4244 

2.98 

4.37 

3  22  58.6 

216 

7  46  22.76 

47  16.46 

22  11   18.1 

9  10.3 

9.06054 

9.4354 

2.99 

4.36 

4  22  57.4 

217 

7  49     8.10 

50     1.99 

22     4  40.8 

2  29.0 

9.05951 

9.4460 

2.99 

4.36 

5  22  56.2 

218 

7  51   53.05 

52  47.13 

21  57  53.8 

55  38.1 

9.05847 

9.4563 

2.99 

4.35 

6  22  55.0 

219 

7  54  37.59 

55  31.85 

21  50  57.2 

48  37.5 

9.05742 

9.4663 

2.99 

4.35 

7  22  53.8 

220 

7  57  21.74 

58  16.18 

21  43  51.1 

41  27.4 

9.05636 

9.4760 

2.99 

4.34 

8  22  52.6 

221 

8    0     549 

1     0.11 

21  36  35.5 

34     7.9 

9.05530 

9.4854 

2.99 

4.34 

9  22  51.4 

222 

8     2  48.85 

3  43.64 

21  29  10.5 

26  38.9 

9.05423 

9.4945 

2.99 

4.33 

10  22  50.2 

223 

8     5  31.79 

6  26.75 

21  21  36.2 

19    0.6 

9.05316 

9.5038 

2.99 

4.33 

11   22  49.0 

224 

8     8  14.35 

9     9.48 

21   13  52.9 

11   13.3 

9.05209 

9.5118 

2.99 

4.32 

12  22  47.7 

225 

8  10  56.51 

11  51.81 

21     6     0.5 

3  17.0 

9.05101 

9.5200 

2.99 

4.32 

13  22  46.5 

226 

8  13  38.25 

14  83.71 

20  57  59.2 

55  11.8 

9.04992 

9.5280 

2.99 

4.31 

14  22  45.2 

227 

8  16  19.58 

17  15.20 

20  49  49.1 

46  57.8 

9.04882 

9.5358 

2.99 

4.31 

15  22  44.0 

228 

8  19    0.51 

19  56.29 

20  41  30.3 

38  35.1 

9.04771 

9.5433 

2.99 

4.31 

16  22  42.7 

229 

8  21  41.03 

22  36.96 

20  33     3.0 

30     3.9 

9.04659 

9.5506 

2.99 

4.30 

17  22  41.4 

230 

8  24  21.13 

25  17.21 

20  24  27.3 

21  24.3 

9.04546 

9.5577 

2.99 

4.30 

18  22  40.1 

231 

8  27     0.81 

27  57.04 

20  15  43.2 

12  36.3 

9.04432 

9.5646 

2.99 

4.29 

19  22  38.8 

232 

8  29  40.08 

30  36.45 

20     6  50.8 

3  40.1 

9.04318 

9.5712 

2.99 

4.29 

20  22  37.5 

233 

8  32  18.92 

33  15.43 

19  57  50.4 

54  35.8 

9.04203 

9.5777 

2.99 

4.28 

21   22  36.2 

234 

8  34  57.35 

35  54.00 

19  48  41.9 

45  23.4 

9.04087 

9.5840 

3.00 

4.28 

22  22  34.9 

235 

8  37  35.35 

38  32.14 

19  39  25.5 

36    3.1 

9.03970 

9.5902 

3.00 

4.27 

23  22  33.6 

236 

8  40  12.93 

41     9.85 

19  30     1.3 

26  35.1 

9.03852 

9.5962 

3.01 

4.27 

24  22  32.3 

237 

8  42  50.08 

43  47.13 

19  20  29.3 

16  59.3 

9.03734 

9.6021 

3.02 

4.26 

25  22  31.0 

238 

8  45  26.80 

46  23.98 

19  10  49.6 

7  15.9 

9.08615 

9.6078 

3.02 

4.25 

26  22  29.7 

239 

8  48     3.08 

49     0.39 

18  61     2.3 

57  24.7 

9.03496 

9.6133 

3.01 

4.25 

27  22  28.3 

240 

8  50  38  96 

51  36.39 

18  51     7.8 

47  26.4 

9.03376 

9.6186 

3.01 

4.24 

28  22  27.0 

241 

8  53  14.41 

54  11.96 

18  41     5.9 

37  20.8 

9.03256 

9.6237 

3.00 

4.23 

29  22  25.6 

242 

8  55  49.42 

56  47.09 

18  30  57.1 

27     8.3 

9.03137 

9.6287 

3.00 

4.22 

30  22  24.3 

243 

8  58  23.98 

59  21.77 

18  20  41.3 

16  48.7 

9.08019 

9.6335 

3.00 

4.22 

31    22  22.9 

244 

9     0  58.12 

1   56.03 

+  18  10  18.6 

6  22.4 

+9.02901 

-9.6383 

-3.00 

-4.21 

348 


MARS,    1857. 


FOR 

WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
real 

Appan 
Right  Asa 

mt 
Bnstan. 

Apparent  Declination. 

Log.  Coefficient  off 
in  Sidereal  Minutes. 

Log.  Coefficient 
off*. 

Meridian  Transit. 

Date. 

At 

Sidereal  Oh. 

h.    m.    s. 

At 
Transit. 

At 
Sidereal  Oh. 

At 

Transit. 

In  R.A. 

In  Dee. 

InR-A. 

In  Deo. 

d.    h. 

m. 

m.    s. 

O        t        It 

1       u 

Septl  22 

21.6 

245 

9     3  31.86 

4  29.89 

+17  59  49.2 

55  49.4 

+9.02784 

-9.6429 

-2  99 

-4.20 

2  22 

20.2 

246 

9     6     5.21 

7     3.36 

17  49  13.1 

45     9.7 

9.02668 

9.6474 

2.99 

4.19 

3  22 

18.8 

247 

9     8  38.13 

9  36.39 

17  38  30.5 

34  23.5 

9.02552 

9.6519 

2.99 

4.18 

4  22 

17.4 

243 

9  11   10.64 

12     9.02 

17  27  41.4 

23  30.8 

9.02437 

9.6562 

2.98 

4.17 

5  22 

16.0 

249 

9  13  42.74 

14  41.23 

17  16  46.0 

12  31.8 

9.02322 

9.6604 

2.98 

4.17 

6  22 

14.6 

250 

9  16  14.45 

17  13.05 

17     5  44.3 

1  26.6 

9.02208 

9.6644 

2.97 

4.16 

7  22 

13.2 

251 

9  18  45.76 

19  44.47 

16  54  36.5 

50  15.3 

9.02094 

9.6684 

2.97 

4.16 

8  22 

11.7 

252 

9  21    16.68 

22  15.50 

16  43  22.6 

88  57.9 

9.01981 

9.6722 

2.96 

4.15 

9  22 

10.3 

253 

9  23  47.20 

24  46.13 

16  32     2.8 

27  34.6 

9.01868 

9.6760 

2.96 

4.14 

10  22 

8.8 

254 

9  26  17.34 

27  16.38 

16  20  37.1 

16     5.4 

9.01755 

9.6797 

2.96 

4.13 

11  22 

7.4 

255 

9  28  47.08 

29  46.23 

16     9     5.6 

4  30.4 

9.01642 

9.6833 

2.96 

4.12 

12  22 

6.0 

256 

9  31   16.44 

32  15.69 

15  57  28.4 

52  49.8 

9.01529 

9.6868 

2.95 

4.11 

13  22 

4.5 

257 

9  33  45.40 

34  44.75 

15  45  45.7 

41     3.7 

9.01417 

9.6901 

2.95 

4.10 

14  22 

3.1 

258 

9  36  13.99 

37  13.44 

15  33  57.4 

29  12.0 

9.01804 

9.6934 

2.95 

4.10 

15  22 

1.6 

259 

9  38  42.20 

39  41.75 

15  22    3.9 

17  15.2 

9.01192 

9.6966 

2.95 

4.09 

16  22 

0.2 

260 

9  41   10.02 

42     9.67 

15  10     5.2 

5  13.2 

9.01080 

9.6997 

2.95 

4.08 

17  21 

58.7 

261 

9  43  37.45 

44  37.20 

14  58     1.3 

53     6.0 

9.00968 

9.7027 

2.95 

4.07 

18  21 

57.2 

262 

9  46     4.51 

47     4.36 

14  45  52.5 

40  54.0 

9.00856 

9.7056 

2.95 

4.06 

19  21 

55.7 

263 

9  48  31.19 

49  31.14 

14  33  39.0 

28  37.3 

9.00744 

9.7084 

2.95 

4.05 

20  21 

54.2 

264 

9  50  57.49 

51  57.53 

14  21   20.7 

16  15.8 

9.00633 

9.7112 

2.94 

4.03 

21  21 

52.6 

265 

9  53  23.43 

54  23.56 

14     8  57.8 

3  49.8 

9.00523 

9.7139 

2.94 

4.02 

22  21 

51.1 

266 

9  55  49.00 

56  49.22 

13  56  30.5 

51   19.4 

9.00413 

9.7165 

2.94 

4.00 

23  21 

49.6 

267 

9  58  14.19 

59  14  50 

13  43  58.8 

38  44.6 

9.00304 

9.7190 

2.94 

3.99 

24  21 

48.1 

268 

10     0  39.02 

1  39.42 

13  31   22.8 

26     5.6 

9.00196 

9.7215 

2.93 

3.98 

25  21 

46.6 

269 

10    3     3.48 

4     3.97 

13  18  42.7 

13  22.5 

9.00088 

9.7238 

2.93 

3.97 

26  21 

45.1 

270 

10     5  27.59 

6  28.17 

13     5  58.6 

0  35.5 

8.99980 

9.7261 

2.92 

3.96 

27  21 

43.5 

271 

10     7  51.33 

8  52.00 

12  53  10.6 

47  44.6 

8.99873 

9.7283 

2.91 

3.95 

28  21 

42.0 

272 

10  10  14.74 

11   15.51 

12  40  18.5 

34  49.7 

8.99767 

9.7304 

2.91 

3.94 

29  21 

40.4 

273 

10  12  37.79 

13  38.65 

12  27  22  8 

21  51.1 

8.99665 

9.7324 

2.90 

3.93 

30  21 

38.9 

274 

10  15     0.50 

16     1.46 

12  14  23.4 

8  48.9 

8.99564 

9.7344 

2.89 

3.92 

Oct    1  21 

37.3 

275 

10  17  22.87 

18  23.92 

11   61  20.4 

55  43.1 

8.99464 

9.7363 

2.88 

3.91 

2  21 

35.8 

276 

10  19  44.93 

20  46.08 

11  48  14.0 

42  33.9 

8.99365 

9.7882 

2.87 

3.90 

3  21 

34.2 

277 

10  22     6.67 

23     7.91 

11  35     4.1 

29  21.6 

8.99266 

9.7401 

2.86 

3.88 

4  21 

32.6 

278 

10  24  28.08 

25  29.40 

11  21   50.8 

16     5.4 

8.99170 

9.7419 

2.86 

3.87 

5  21 

31.0 

279 

10  26  49.17 

27  50.60 

11     8  34.6 

2  46.6 

8.99074 

9.7436 

2.86 

3.85 

6  21 

29.4 

280 

10  29     9.98 

30  11.50 

10  55  15.4 

49  24.8 

8.98979 

9.7452 

2.86 

3.84 

7  21 

27.8 

281 

10  31  30.46 

32  32.08 

10  41   53.1 

35  59.9 

8.98884 

9.7468 

2.86 

3.83 

8  21 

26.2 

282 

10  33  50.66 

34  52.37 

10  28  28.0 

22  32.3 

8.98791 

9.7483 

2.86 

3.81 

9  21 

24.6 

283 

10  36  10.55 

37  12.36 

10  15     0.1 

9     1.8 

8.98699 

9.7498 

2.86 

3.79 

10  21 

23.0 

284 

10  38  30.14 

39  32.04 

9  61  29.4 

55  28.6 

8.98607 

9.7512 

2.86 

3.77 

11  21 

21.4 

285 

10  40  49.44 

41   51.44 

9  47  56.2 

41  53.0 

8.98516 

9.7525 

2.85 

3.75 

12  21 

19.6 

286 

10  43     8.47 

44  10.56 

9  34  20.5 

28  14.9 

8.98426 

9.7538 

2.85 

3.73 

13  21 

18.1 

287 

10  45  27.20 

46  29.39 

9  20  42.6 

14  34.6 

8.98337 

9.7550 

2.84 

3.70 

14  21 

16.5 

288 

10  47  45.65 

48  47.93 

9     7     2.2 

0  51.9 

8.98249 

9.7562 

2.83 

3.67 

15  21 

14.8 

289 

10  50     3.82 

51     6.19 

8  53  19.7 

47     7.1 

8.98161 

9.7573 

2.83 

3.64 

16  21 

13.2 

290 

10  52  21.71 

53  24.17 

8  39  35.2 

S3  20.4 

8.98074 

9.7584 

2.82 

3.61 

17  21 

11.5 

291 

10  54  39.32 

55  41.87 

8  25  48.5 

19  31.5 

8.97987 

9.7594 

2.81 

8.57 

18  21 

9.9 

292 

10  56  56.65 

57  59.31 

8  12     0.2 

5  41.0 

8.97901 

9.7603 

2.80 

3.53 

19  21 

8.2 

293 

10  59  13.72 

60 16.47 

7  58  10.0 

51  48.7 

8.97816 

9.7612 

2.80 

3.51 

20  21 

6.6 

294 

11     1  30.53 

2  33.38 

7  44  18.4 

37  55.1 

8.97731 

9.7620 

2.80 

3.49 

21  21 

4.9 

295 

11     3  47.06 

4  50.00 

7  30  25.2 

23  59.9 

8.97647 

9.7628 

2.80 

3.48 

22  21 

3.3 

296 

11     6     3.33 

7     6.38 

7  16  30.7 

10     3.5 

8.97564 

9.7635 

2.79 

3.47 

23  21 

1.6 

297 

11     8  1935 

9  22.49 

7     2  34.9 

56     5.8 

8.97481 

9.7641 

2.79 

3.46 

24  21 

0.0 

298 

11   10  35.10 

11  38.34 

6  48  38.0 

42     7.1 

8.97398 

9.7647 

279 

3.42 

25  20  58.3 

299 

11   12  50.59 

13  53.92 

6  34  40.0 

28     7.3 

8.97316 

9.7652 

2.78 

3.38 

26  20  56.6 

300 

11   15     5.84 

16     9.27 

6  20  41.0 

14     6.6 

8.97236 

9.7657 

2.77 

3.34 

27  20 

54.9 

301 

11   17  20.85 

18  24.37 

6     6  41.1 

0     5.1 

8.97158 

9.7661 

2.76 

3.29 

28  20  53.2 

302 

11   19  35.61 

20  39.22 

5  52  40.4 

46     2.8 

8.97082 

9.7665 

2.75 

3.23 

29  20  51.5 

303 

11   21  50.13 

22  53.84 

5  38  39.0 

31  59.8 

8.97008 

9.7669 

2.74 

3.11 

30  20  49.8 

304 

11  24     4.43 

25     8.24 

5  24  36.9 

17  56.1 

8.96936 

9.7672 

2.73 

3.08 

31  20  48.1 

305 

11  26  18.52 

27  22.44 

5  10  34.2 

3  51.8 

8.96866 

9.7675 

2.72 

-2.98 

32  20  46.4 

306 

11  28  32.40 

29  36.43 

+  4  56  31.0 

49  47.1 

+8.96797 

-9.7677 

-2.71 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
real 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  t 
In  Sidereal  Mlnntee. 

Log.  Coefficient 
off*. 

Meridian  Transit 

Date. 

At 

Sidereal  Oh. 

h.    m.    e. 

At 

Trandt. 

At 
Sidereal  Oh. 

At 

Tranelt. 

In  B.A. 

In  Dec. 

InR.A. 

In  Dee. 

d.    h.   m. 

m.    a. 

Oil! 

i     it 

Not.  1  20  46.4 

306 

11  28  32.40 

29  36.43 

+  4  56  31.0 

49  47.1 

+8.96797 

-9.7677 

-2  71 

2  20  44.7 

307 

11  30  46.06 

31  50.20 

4  42  27.4 

35  42.0 

8.96730 

9.7679 

2.70 

3  20  43.0 

308 

11  32  59.51 

34     3.76 

4  28  23.4 

21  36.6 

8.96664 

9.7681 

2.70 

4  20  41.3 

309 

11  35  12.75 

36  17.11 

4  14  19.1 

7  30.9 

8.96598 

9.7682 

2.69 

5  20  39.6 

310 

11  37  25.80 

38  30.27 

3  60  14.7 

53  25.2 

8.96533 

9.7683 

2.69 

6  20  37.8 

311 

11  39  38.64 

40  43.22 

3  46  10.2 

39  19.4 

8.96468 

9.7683 

2.68 

7  20  36.1 

312 

11  41  51.28 

42  55.97 

3  32     5.9 

25  13.8 

8.96404 

9.7682 

2.68 

8  20  34.4 

313 

11  44     3.75 

45     8.55 

3  18     1.5 

11     8.2 

8.96340 

9.7681 

2.68 

9  20  32.6 

314 

11  46  16.02 

47  20.92 

2  63  57.4 

57     8.0 

8.96277 

9.7679 

2.67 

+3.08 

10  20  30.9 

315 

11  48  28.09 

49  33.10 

2  49  53.6 

42  58.1 

8.96214 

9.7677 

2.67 

3.14 

11  20  29.2 

316 

11  50  39.97 

51  45.09 

2  35  50.3 

28  53.8 

8.96152 

9.7675 

2.66 

3.16 

12  20  27.4 

317 

11  52  51.66 

53  56.89 

2  21  47.7 

14  50.1 

8.96090 

9.7672 

2.66 

3.23 

13  20  25.7 

318 

11  55     8.17 

56     8.51 

2     7  45.6 

0  47.1 

8.96029 

9.7668 

2.66 

3.29 

14  20  24.0 

319 

11  57  14.49 

58  19.93 

1  53  44.2 

46  44.8 

8.95969 

9.7664 

2.65 

3.34 

15  20  22.2 

320 

11  59  25.63 

60  31.18 

1  39  43.7 

32  43.5 

8.95909 

9.7659 

2.65 

3.39 

16  20  20.5 

321 

12     1  36.58 

2  42.24 

1  25  44.1 

18  43.1 

8.95849 

9.7654 

2.64 

3.44 

17  20  18.7 

322 

12    3  47.36 

4  53.13 

1   11  45.7 

4  43.9 

8.95789 

9.7648 

2.64 

3.49 

18  20  17.0 

323 

12     5  57.96 

7     3.84 

0  57  48.3 

50  45.9 

8.95728 

9.7642 

2.63 

3.53 

19  20  15.2 

324 

12     8     8.37 

9  14.35 

0  43  52.2 

36  49.2 

8.95667 

9.7635 

2.63 

3.55 

20  20  13.5 

325 

12  10  18.61 

11  24.70 

0  29  57.5 

22  54.0 

8.95607 

9.7628 

2.62 

3.57 

21  20  11.7 

326 

12  12  2866 

13  34.86 

0  16     4.2 

+   9     0.8 

8.95548 

9.7620 

2.62 

3.59 

22  20     9.9 

327 

12  14  3852 

15  44.83 

+  02  12.5 

-  4  51.9 

8.95489 

9.7612 

2.61 

8.61 

23  20    8.2 

328 

12  16  48.22 

17  54.64 

-  0  11  37.5 

18  42.3 

8.95430 

9.7604 

2.61 

3.64 

24  20     6.4 

329 

12  18  57.75 

20     4.27 

0  25  25  8 

32  31.0 

8.95372 

9.7595 

2.60 

3.66 

25  20    4.6 

330 

12  21     7.11 

22  13.74 

0  39  12.4 

46  17.9 

8.95315 

9.7585 

2.59 

3.68 

26  20    2  8 

331 

12  23  16.30 

24  23.04 

0  52  57.0 

60     2.7 

8.95259 

9.7575 

2.59 

3.70 

27  20     1.0 

332 

12  25  25.33 

26  32.18 

1     6  39.8 

13  45.6 

8.95204 

9.7564 

2.58 

3.72 

28  19  59.2 

333 

12  27  34.19 

28  41.15 

1  20  20.7 

27  26.6 

8.95150 

9.7553 

2.58 

3.72 

29  19  57.4 

334 

12  29  42.89 

30  49.95 

1  34  59.3 

41     5.4 

8.95097 

9.7542 

2.58 

8.73 

30  19  55.6 

335 

12  31  51.42 

32  5859 

1  47  36.0 

54  42.2 

8.95045 

9.7530 

2.57 

3.74 

Dec  1   19  53.8 

336 

12  33  59.80 

35     7.08 

2     1   10.4 

8  16.7 

8.94995 

9.7518 

2.57 

3.75 

2  19  52.0 

337 

12  36     8  04 

37  15.43 

2  14  42.5 

21  48.9 

8.94945 

9.7506 

2.57 

3.76 

3  19  50.2 

338 

12  38  16.15 

39  23.65 

2  28  12.1 

35  18.4 

8.94895 

9.7493 

2.57 

3.78 

4  19  48.4 

339 

12  40  24.12 

41  31.73 

2  41  39.3 

48  45.4 

8.94845 

9.7480 

2.56 

3.79 

5  19  46.6 

340 

12  42  31.93 

43  39.65 

2  55     4.0 

62     9.9 

8.94795 

9.7466 

2.56 

3.80 

6  19  44.8 

341 

12  44  39.60 

45  47.43 

3     8  26.2 

15  31.8 

8.94744 

9.7452 

2.57 

3.81 

7  19  43.0 

342 

12  46  47.11 

47  55.05 

8  21  45.6 

28  50.9 

8.94693 

9.7437 

2.57 

3.82 

8  19  41.2 

343 

12  48  54.47 

50    2.52 

3  35     2.3 

42     7.2 

8.94640 

9.7422 

2.57 

3.84 

9  19  39.4 

344 

12  51     1.67 

52     9.82 

3  48  16.2 

55  20.6 

8.94586 

9.7406 

2.57 

3.86 

10  19  37.6 

345 

12  53     8.71 

54  16.96 

4     1  27.0 

8  30.9 

8.94532 

9.7389 

2.58 

3.88 

11  19  35.8 

346 

12  55  15.61 

56  23.96 

4  14  34.7 

21  38.0 

8.94477 

9.7371 

2.58 

3.90 

12  19  33.9 

347 

12  57  22.33 

58  30.78 

4  27  39.2 

34  42.0 

8.94421 

9.7353 

2.58 

3.91 

13  19  32.1 

348 

12  59  28.89 

60  37.43 

4  40  40.4 

47  42.5 

8.94366 

9.7334 

2.59 

3.92 

14  19  30.2 

349 

13     1  35.29 

2  43.92 

4  53  38.2 

60  39.5 

8.94309 

9.7315 

2.59 

3.94 

15  19  28.4 

350 

13     3  41.52 

4  50.24 

5     6  32.5 

13  33.1 

8.94251 

9.7295 

2.60 

3.95 

16  19  26.6 

351 

13     5  47.57 

6  56.38 

5  19  23.3 

26  23.0 

8.94193 

9.7275 

2.60 

3.96 

17  19  24.7 

352 

13     7  53.45 

9     2.35 

5  32  10.3 

39     9.1 

8.94132 

9.7255 

2.61 

3.97 

18  19  22.9 

353 

13     9  59.16 

11     8.14 

5  44  53.8 

51  51.6 

8.94069 

9.7234 

2.62 

8.97 

19  19  21.0 

354 

13  12    4.70 

13  13.76 

5  57  33.3 

64  30.0 

8.94005 

9.7212 

2  62 

3.98 

20  19  19.2 

855 

13  14  10.55 

15  19.19 

6  10    9.0 

17     4.6 

8.93940 

9.7189 

2.63 

3.98 

21   19  17.3 

356 

13  16  15.20 

17  24.41 

6  22  40.6 

29  35.0 

8.93873 

9.7165 

2.64 

3.99 

22  19  15.5 

357 

13  18  20.16 

19  29.44 

6  35     8.0 

42     1.2 

8.93806 

9.7141 

2.65 

4.00 

23  19  13.6 

358 

13  20  24  92 

21  34.27 

6  47  31.5 

54  23.4 

8.93738 

9.7117 

2.66 

4.01 

24  19  11.8 

359 

13  22  29.48 

23  38.90 

6  59  50.8 

66  41.4 

8.93669 

9.7092 

2.66 

4.01 

25  19     9.9 

360 

13  24  33.84 

25  43.34 

7  12     5.8 

18  55.1 

8.93598 

9.7067 

2.67 

4.02 

26  19     8.1 

361 

13  26  38.00 

27  47.57 

7  24  16.5 

31     4.5 

8.93527 

9.7042 

2.67 

4.02 

27  19     6.2 

362 

13  28  41.96 

29  51.59 

7  36  22.9 

43     9.6 

8.93456 

9.7016 

2.68 

4.03 

28  19     4.4 

363 

13  30  45.71 

31  55.41 

7  48  25.0 

55  10.3 

8.93386 

9.6990 

2.68 

4.03 

29  19     2.5 

364 

13  32  49.26 

33  59.02 

8     0  22.5 

7     6.4 

8.93315 

9.6963 

2.69 

4.03 

30  19     0.6 

365 

13  34  52.60 

36     2.42 

8  12  15.5 

18  58.1 

8.93245 

9.6936 

2.70 

4.03 

31   18  58.7 

366 

13  36  55.76 

38     5.64 

8  24     4.1 

80  45.4 

8.93175 

9.6908 

2.70 

4.03 

32  IS  56.8 

367 

13  38  58.72 

40    8.66 

-  8  35  48.1 

42  28.2 

+8.93104 

-9.6879 

-2.70 

+4.03 

350 
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FOR   WASHINGTON   SIDEREAL   NOON 

AND 

MERID1 

aN  TRANSIT.          j 

Mean  Sola*  Time 
of 

Side- 
real 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  1 
in  Sidereal  Minute*. 

Log.  Coefficient    , 

Of  14.                       | 

Meridian  Transit. 

Date. 

At 
Sidereal  Oh. 

h.    m.    8. 

At 
Transit. 

At 

Sidereal  Oh. 

At 
Transit. 

In  R.A. 

In  Deo. 

InR-A. 

In  Dec    1 

| 

d.    h.   m. 

m.    s. 

O         1         H 

i      tt 

i 

Jan.  0    5  25.9 

0 

0     8     0.33 

8     0.49 

-  0  32  30.3 

82  29.2 

+8.2555 

+9.1092 

+8.14 

+3.95 

1     5  22.4 

1 

0     8  26  55 

8  26.72 

0  29  23.3 

29  22.2 

8.2649 

9.1178 

8.14 

3.94 

2     5  18.9 

2 

0     8  53.34 

8  53.52 

0  26  12.7 

26  11.6 

8.2742 

9.1260 

3.13 

3.94 

3     5  15.5 

3 

0     9  20  70 

9  20.88 

0  22  58.5 

22  57.3 

8.2832 

9.1339 

3  13 

3.93   ' 

4     5  12.0 

4 

0     9  48.63 

9  48.81 

0  19  40.7 

19  39.4 

8.2920 

9.1416 

3.13 

3.92 

5     5     8.6 

5 

0  10  17.12 

10  17.31 

0  16  19.5 

16  18.1 

8.3004 

9.1491 

3.12 

3.91    | 

6     5     5.1 

6 

0  10  46.16 

10  46.37 

0  12  54.8 

12  53.3 

8.3085 

9.1562 

3.12 

3.91 

7     5     1.7 

7 

0  11   15.75 

11   15.98 

0     9  26.8 

9  25.2 

8.3163 

9.1632 

3.11 

3.90 

8    4  58.2 

8 

0  11  45.87 

11  46.12 

0     5  55.4 

5  53.7 

8.3239 

9.1700 

3.11 

3.89   | 

9    4  54.8 

9 

0  12  16.52 

12  16.79 

-02  20.8 

2  19.0 

8.3319 

9.1766 

3.10 

339  jl 

10    4  51.4 

10 

0  12  47.70 

12  47.99 

+  0     1  17.1 

1   19.0 

8.3391 

9.1831 

3.10 

3.88  J 

11     4  48.0 

11 

0  13  19.40 

13  19.71 

0    4  58.1 

5     0.1 

8.3462 

9.1893 

3.09 

3.88 

12     4  44.6 

12 

0  13  51.61 

13  51.94 

0    8  42.3 

8  44.4 

8.3531 

9.1953 

3.09 

3.87 

13     4  41.2 

13 

0  14  24.33 

14  24.68 

0  12  29.5 

12  31.7 

8.3599 

9.2011 

3.08 

3.86 

14     4  37.8 

14 

0  14  57.55 

14  57.91 

0  16  19.7 

16  22.1 

8.3664 

9.2068 

3.08 

3.86 

15     4  34.4 

15 

0  15  31.26 

15  31.63 

0  20  13.0 

20  15.5 

8.8727 

9.2123 

3.07 

3.85   1 

16    4  31.0 

16 

0  16     5.45 

16     5.84 

0  24     9.2 

24   11.8 

8.3788 

9.2177 

3.06 

3.84   j 

17     4  27.7 

17 

0  16  40.12 

16  40.53 

0  28     8.4 

28  11.1 

8.3847 

9.2230 

3.06 

3.84   1 

18    4  24.3 

18 

0  17  15.27 

17  15.70 

0  32  10.4 

32  13.3 

8.3904 

9.2280 

3.05 

8.83   1 

19     4  21.0 

19 

0  17  50  88 

17  51.33 

0  36  15.3 

36  18.3 

8.3960 

9.2330 

8.04 

3.82   1 

20    4  17.6 

20 

0  18  26.95 

18  27.42 

0  40  22.9 

40  26.1 

8.4014 

9.2379 

3.04 

3.82  ! 

21     4  14.3 

21 

0  19    3.47 

19     3.96 

0  44  33.3 

44  36.6 

8.4068 

9.2426 

3.03 

3.81   , 

22    4  11.0 

22 

0  19  40.44 

19  40.95 

0  48  46.4 

48  49.8 

8.4121 

9.2472 

3.03 

3.80  , 

23     4     7.7 

23 

0  20  17.85 

20  18.38 

0  53     2  1 

53     5.7 

8.4172 

9.2516 

3.02 

3.79 

24     4    4.4 

24 

0  20  55.70 

20  56.25 

0  57  20.4 

57  24.1 

8.4220 

9.2559 

3.01 

8.78 

25    4     1.1 

25 

0  21  33.97 

21  34.54 

1     1  41.2 

1  45.1 

8.4268 

9.2601 

3.01 

8.78 

26    3  57.8 

26 

0  22  12.66 

22  13.25 

1     6     4.5 

6     8.5 

8.4315 

9.2640 

3.00 

8.77 

27     3  54.6 

27 

0  22  51.76 

22  52.38 

1   10  30  2 

10  34.4 

8.4361 

9.2679 

2.99 

8.76 

28    3  51.3 

28 

0  23  31.27 

23  31.91 

1   14  58.2 

15     2.6 

8.4406 

9.2717 

2.98 

3.75 

29     3  48.0 

29 

0  24  11.18 

24  11.85 

1   19  28.6 

19  33.2 

8.4449 

9.2754 

2.98 

8.74  i 

30    3  44.7 

30 

0  24  51.48 

24  52.18 

1  24     1.3 

24     6.1 

8.4490 

9.2791 

2.97 

3.78  j 

31     3  41.5 

31 

0  25  32.16 

25  32.89 

I  28  36.3 

28  41.2 

8.4531 

9.2827 

2.96 

8.72 

Feb.   1     3  38.2 

82 

0  26  13.22 

26  13.97 

1  33  13.4 

33  18.5 

8.4570 

9.2860 

2.95 

3.71 

2    3  35.0 

33 

0  26  54  65 

26  55.43 

1  37  52.6 

37  57.9 

8.4609 

9.2892 

2.95 

3.70 

3     3  31.7 

34 

0  27  36.44 

27  87.25 

1  42  33.8 

42  39.3 

8.4646 

9.2923 

2.94 

3.69 

4     3  28.5 

35 

0  28  18  59 

28  19.43 

1  47  17.1 

47  22.7 

8.4683 

9.2953 

2.93 

3.67 

5     3  25.3 

36 

0  29     1.08 

29     195 

1  52     2.3 

52     8.1 

8.4718 

9.2982 

2.92 

3.66 

6    3  22.1 

87 

0  29  43.92 

29  44.82 

1  56  49.4 

56  55.4 

8.4753 

9.3010 

2.92 

3.65 

7     3  18.9 

38 

0  30  27.09 

30  28.02 

2     1  38.3 

1  44.5 

8.4786 

9.3037 

2.91 

3.64 

8    3  15.7 

89 

0  31   10.60 

31  11.56 

2     6  29.1 

6  35.5 

8.4819 

9.3064 

2.90 

3.63 

9     8  12.5 

40 

0  31  54.44 

31   55.43 

2  11  21.7 

11   28.2 

8.4850 

9.3090 

2  89 

3.62 

10    3     9.3 

41 

0  32  38.60 

32  39.62 

2  16  16.0 

16  22.7 

8.4881 

9.3116 

2.88 

3.61 

11     3     6.1 

42 

0  33  23.07 

33  24.12 

2  21   12.0 

21   18.9 

8.4911 

9.8141 

2.87 

3.60 

12    3     2.9 

43 

0  34     7.84 

34     8.93 

2  26     9.6 

26  16.7 

8.4941 

9.3165 

2.86 

3.59 

13     2  59.7 

44 

0  34  52.92 

34  54.03 

2  31     8.9 

31   16.2 

8.4970 

9.3188 

2.86 

3.58  | 

14     2  56.5 

45 

0  35  38.29 

35  39.43 

2  36     9.7 

36  17.2 

8.4999 

9.3210 

2.85 

3.57  i 

15     2  53.3 

46 

0  36  23.96 

36  25.13 

2  41   12.1 

41   19.8 

8.5026 

93232 

2.84 

3.56  1 

16     2  50.2 

47 

0  37     9.92 

37  11.12 

2  46  15.9 

46  23.8 

8.5053 

9.3253 

2.83 

3.54 

17     2  47.0 

48 

0  37  56.16 

87  57.39 

2  51  21.2 

51  29.3 

8.5080 

9.3273 

2.82 

3.53 

18     2  43.8 

49 

0  38  42.68 

88  43.94 

2  56  27.9 

56  36.2 

8.5106 

9.3292 

2.82 

3.52 

19     2  40.6 

50 

0  39  29.48 

89  30.77 

3     1  35.9 

1  44.4 

8.5131 

9.3311 

2.81 

3.51 

20     2  37.5 

51 

0  40  16.54 

40  17.87 

3     6  45.3 

6  54.0 

8.5156 

9.3330 

2.80 

3.49 

21     2  843 

52 

0  41     3.87 

41     5.23 

3  11   56.0 

12     4.9 

8.5179 

9.3348 

2.79 

3.48 

22     2  31.2 

53 

0  41   51.45 

41  52.84 

8  17     7.9 

17  17.0 

8.5202 

9.3365 

2.78 

3  46 

23     2  28.1 

54 

0  42  39  28 

42  40.70 

3  22  21.0 

22  30.3 

8.5224 

9.3381 

2.77 

3.44 

24     2  25.0 

55 

0  43  27.35 

43  28  80 

3  27  35.2 

27  44.8 

3.5246 

9.3397 

2.76 

3.42 

25     2  21.8 

56 

0  44  15.66 

44  17.14 

3  32  50.5 

33     0.3 

8.5267 

9.341 1 

2.75 

3.40 

26     2  18.7 

57 

0  45     4.20 

45     5.71 

3  38     6.9 

38  16.9 

8.5287 

9.3425 

2.74 

3.38 

27     2  15.6 

58 

0  45  52.97 

45  54.52 

3  43  24.3 

43  34.5 

8.5307 

9.3438 

273 

3.36 

28     2  12.5 

59 

0  46  41.96 

46  43.55 

3  48  4%6 

48  53.0 

8.5327 

9.3450 

2.71 

3.34 

29     2     9.4 

60 

0  47  31.17 

47  32  79 

3  54     1.8 

54  12.4 

8.5346 

9.3463 

2.70 

3  32 

30     2     6.3 

61 

0  48  20.59 

48  25.24 

f  3  59  21.9 

59  32.7 

+8.5364 

4^9.3475 

+2.69 

+3.30 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 


Mean  Solar  Time 

Side- 

01 

p 

real 

Meridian  Transit. 

Date. 

d. 

h. 

m. 

Mar.  1 

2 

9.4 

60 

2 

2 

6.3 

61 

3 

2 

3.2 

62 

4 

2 

0.1 

63 

5 

1 

57.0 

64 

6 

1 

53.9 

65 

7 

1 

50.8 

66 

8 

1 

47.7 

67 

9 

1 

44.6 

68 

10 

1 

41.5 

69 

11 

1 

38.4 

70 

12 

1 

35.3 

71 

IS 

1 

32.2 

72 

14 

1 

29.2 

73 

15 

1 

26.1 

74 

16 

1 

23.1 

75 

17 

1 

20.0 

76 

18 

1 

17.0 

77 

19 

1 

13.9 

78 

20 

1 

10.9 

79 

21 

1 

7.8 

80 

22 

1 

4.7 

81 

23 

1 

1.7 

82 

24 

0  58.6 

83 

25 

0  55.6 

84 

26 

0  52.5 

85 

27 

0  49.5 

86 

28 

0  46.4 

87 

29 

0  43.4 

88 

30 

0  40.3 

89 

31 

0  37.3 

90 

Apr.  1 

0  34.2 

91 

2 

0  31.2 

92 

3 

0 

282 

93 

4 

0  25.1 

94 

5 

0  22.1 

95 

6 

0 

1-9.1 

96 

7 

0 

16.0 

97 

8 

0 

13.0 

98 

9 

0 

10.0 

99 

10 

0 

6.9 

100 

11 

0 

3.9 

101 

12 

0 

0.9 

102 

12  23 

57.8 

103 

13  23  54.8 

104 

14  23  51.8 

105 

15 

23  48.8 

106 

16  23  45.7 

107 

17 

23  42.7 

108 

18 

23  39.7 

109 

19  23  36.6 

110 

20  23  33.6 

HI 

21 

23  30  5 

112 

22  23  27.5 

113 

23  23  24.5 

114 

24 

23  21.4 

115 

25 

23 

18.4 

116 

26  23 

15.4 

117 

27 

23 

12.3 

118 

28  23 

9.3 

119 

29  23 

6.2 

120 

30 

23 

3.2 

121 

Apparent 
Bight/ 


At 

Sidereal  Oh. 

h.  m.  s. 
0  47  31.17 
0  48  20.59 
0  49  10.21 
0  50  0.01 
0  50  50.00 

0  51  40.18 

0  52  30.55 

0  53  21.11 

0  54  11.85 

0  55  2.76 

0  55  53.82 
0  56  45.03 
0  57  36.39 
0  58  27.90 
0  59  19.56 


1  0  11.38 
1  1  3.34 
1  1  55.43 
1     2  47.65 

3  40.00 

4  32.47 

5  25.06 

6  17.76 

7  10.56 

8  3.46 


1 

1 
1 
1 
1 
1 

1  8  56.46 

1  9  49.56 

1  10  42.75 

1  11  36.03 

1  12  29.38 

1  13  22.80 
1  14  16.28 
1  15  9.83 
1  16  3.44 
1  16  57.10 

1  17  50.82 
1  18  44.58 
1  19  38.39 
1  20  32.23 
1  21  26.11 

1  22  20.01 

1  23  13.95 

1  24  7.91 

1  25  1.90 

1  25  55.90 

1  26  49.92 
1  27  43.95 
1  28  37.98 
1  29  32.01 
1  30  26.04 

1  31  20.06 
1  32  14.07 
1  33  8.06 
1  34  2.03 
1  34  55.98 

1  35  49.89 
1  36  43.77 
1  37  37.61 
1  38  31.40 
1  39  25.13 

1  40  18.81 
1  41   12.43 


At 

Transit. 


47  32.79 

48  22.24 

49  11.88 

50  1.72 

50  51.75 

51  41.97 

52  32.38 

53  22.97 

54  13.74 

55  4.68 

55  55.78 

56  47.03 

57  38.43 

58  29.98 

59  21.68 


13.53 
5.53 
57.66 
49.92 
42.30 

34.81 
27.44 
20.18 
13.02 
5.95 


0 
1 
1 
2 
3 

4 
5 
6 
7 
8 

8  58.99 

9  52.13 

10  45.36 

11  38.67 

12  82.06 

13  25.52 

14  19.04 

15  12.62 

16  6.27 

16  59.98 

17  53.73 

18  47.52 

19  41.36 

20  85.24 

21  29.15 

22  23.09 

23  17.06 

24  11.06 

25  5.08 

25  59.12 

26  53.18 

27  47.24 

28  41.31 
2f  35.37 

30  29.43 

31  23.49 

32  17.53 

33  11.56 

34  5.57 

34  59.55 

35  53.49 

36  47.40 

37  41.27 

38  35.09 

39  28.85 

40  22.56 

41  16.21 


Apparent  Declination. 


At 
Sidereal  Oh. 


+  3  54  1.8 

3  59  21.9 

4  4  42.8 
4  10  4.5 
4  15  26.9 

4  20  50.0 
4  26  13.7 
4  31  38.1 
4  37  3.1 
4  42  28.6 


47  54.6 

53  21.0 

58  47.8 

4  15.1 

9  42.7 

15  10.7 
20  39.0 
26  7.5 
31  36.2 


5  37  5.1 

5  42  34.2 
5  48  3.4 
5  53  32.7 

5  59  2.0 

6  4  31.4 

6  10  0.7 

6  15  30.0 

6  20  59.1 

6  26  280 

6  31  56.8 

6  37  25.3 
6  42  53.6 
6  48  21.5 
6  53  49.1 

6  59  16.3 

7  4  43.1 
7  10  9.4 
7  15  35.3 
7  21  0.7 
7  26  25.5 

7  31  49.8 
7  37  13.5 
7  42  36.7 
7  47  59.2 
7  53  21.1 

7  58  42.3 

8  4  2.8 
8  9  22.5 
8  14  41.4 
8  19  59.6 

8  25  16.9 
8  30  33.4 
8  35  48.9 
8  41  3.5 
8  46  17.1 

8  51  29.8 

8  56  41.5 

9  1  52.0 
9  7  1.4 
9  12  9.6 

9  17  16.6 
+  9  22  22.5 


At 
Transit. 


54  12.4 
59  32.7 
4  53.8 
10  15.7 
15  38,3 

21  1.6 
26  25.6 
31  50.2 
37  15.4 
42  41.1 

48  7.3 

53  33.9 

59  0.9 

4  28.4 

9  56.2 

15  24.4 

20  52.9 
26  21.6 

31  50.5 
37  19.6 

42  48.9 
48  18.3 

53  47.8 
59  17.4 

4  47.0 

10  16.5 
15  46.0 

21  15.3 
26  44.4 

32  13.4 

87  42.1 

43  10.5 
48  88.6 

54  6.4 
59  33.8 

5  0.8 
10  27.3 
15  53.4 

21  18.9 
26  43.9 

32  8.4 
37  32.3 
42  55.7 
48  18.4 
53  40.4 

59  1.7 

4  22.3 

9  42.2 

15  1.3 

20  19.6 

25  37.1 
30  53.7 
36  9.4 
41  24.1 
46  37.8 

51  50.6 

57  2.4 

2  13.1 

7  22.6 

12  30.9 

17  38.0 

22  44.0 


Log.  Coefficient  oft 
in  Sidereal  Minutes. 


Log.  Coefficient 
om 


In  R.A. 


+8.5346 
8.5364 
8.5381 
8.5397 
8.5413 

8.5429 
8.5445 
8.5461 
8.5475 
8.5489 

8.5503 
8.5&16 
8.5528 
8.5540 
8.5552 

8.5564 
8.5576 
8.5588 
8.5599 
8.5610 

8.5620 
8.5630 
8.5639 
8.5647 
8.5655 

8.5663 
8.5671 
8.5679 
8.5686 
8.5692 

8.5697 
8.5702 
8.5707 
8.5711 
8.5716 

8.5720 
8.5724 
8.5728 
8.5731 
8.5733 

8.5735 
8.5737 
8.5739 
8.5741 
8.5742 

8.5742 
8.5742 
8.5742 
8.5742 
8.5742 

8.5741 
8.5740 
8.5739 
8.5737 
8.5735 

8.5733 
8.5730 
8.5726 
8.5722 
8.5717 

8.5712 
+8.5707 


In  Deo. 


+9.3463 
9.3475 
9.3486 
9.3496 
9.3506 

9.3515 
9.3523 
9.3531 
9.3538 
9.3545 

9.3551 
9.3557 
9.3563 
9.3568 
9.3573 

9.3577 
9.3581 
9.8584 
9.3587 
9.3589 

9.3590 
9.3591 
9.3592 
9.3593 
9.3593 

9.3593 
9.3592 
9.3590 
9.3588 
9.3585 

9.3581 
9.3577 
9.3572 
9.3567 
9.3562 

9.3556 
9.3550 
9.3544 
9.3537 
9.3529 

9.3522 
9.3514 
9.3506 
9.3498 
9.3489 

9.3479 
9.5469 
9.3458 
9.3447 
9.3436 

9.3424 
9.3412 
9.3400 
9.3387 
9.3373 

9.3359 
9.3344 
9.3329 
9.3313 
9.3297 

9.3280 
+9.3263 


InBJL 


+2.70 
2.69 
2.68 
2.66 
2.65 

2.64 
2.63 
2.62 
2.61 
2.60 

2.59 
2.58 
2.57 
2.56 
2.55 

2.53 
2.52 
2.50 
2.49 
247 

2.45 
2.43 
2.41 
2.39 
2.37 

2.35 
2.33 
2.31 
2.28 
+2.25 


In  Deo. 


+8.32 
3.30 
3.28 
3.25 
3.23 

3.21 
3.18 
3.15 
3.12 
3.09 

3.05 
+3.01 


-3.03 
3.06 
3.08 
3.10 
8.12 

3.14 
3.16 
3.18 
3.20 
3.22 

3.24 
3.26 
3.27 
3.29 
3.31 

3.33 
3.34 
3.36 
3.38 
3.39 

3.40 
3.42 
3.43 
3.44 
3.45 

3.46 

-3.47 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
real 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  I 
in  Sidereal  Minutes. 

Log.  Coefficient 
ofr*. 

7 

Meridian  Transit. 

Date. 

At 

Sidereal  Oh. 

h.    m.    s. 

At 
Transit. 

At 
Sidereal  Oh. 

At 
Transit. 

In  B.A. 

In  Dee. 

InRJL 

In  Dee. 

d.    h.   m. 

m.    s. 

o      /      w 

*     n 

May  1  23    0.2 

122 

1 

42     5.98 

42     9.79 

+  9  27  27.1 

27  48.7 

+8.5702 

+9.3246 

-3.48  , 

2  22  57.1 

123 

1 

42  59.46 

43     3.30 

9  32  30.5 

32  52.2 

8.5696 

9.3228 

-2.24 

3.48 

3  22  54.1 

124 

1 

43  52.88 

43  56.74 

9  37  32.6 

37  54.4 

8.5690 

9.3210 

2.27 

3.49   ' 

4  22  51.1 

125 

1 

44  46.22 

44  50.11 

9  42  33.5 

42  55.4 

8.5684 

9.3192 

2.29 

3.50  I 

5  22  48.0 

126 

1 

45  39.48 

45  43.40 

9  47  33.1 

47  55.0 

8.5677 

9.3173 

2.31 

3.51    1 

6  22  45.0 

127 

1 

46  32.65 

46  36.60 

9  52  31.3 

52  53.3 

8.5669 

9.3153 

2.33 

3.51    1 

7  22  41.9 

128 

1 

47  25.73 

47  29.70 

9  57  28.1 

57  50.2 

8.5662 

9.3133 

2.35 

3.52 

8  22  38.9 

129 

1 

48  18.72 

48  22.71 

10    2  23.6 

2  45.8 

8.5654 

9.3112 

2.37 

3.53 

9  22  35.8 

130 

1 

49  11.62 

49  15.63 

10     7  17.7 

7  40.0 

8.5646 

9.3091 

2.39 

3.54 

10  22  32.8 

131 

1 

50     4.41 

50     8.44 

10  12  10.4 

12  32.7 

8.5638 

9.3070 

2.40 

3.54 

11  22  29.7 

132 

I 

50  57.10 

51     1.16 

10  17     1.6 

17  24.0 

8.5629 

9.3049 

2.42 

3.55 

12  22  26.6 

133 

1 

fl  49.69 

51  53.77 

10  21  51.4 

22  13.9 

8.5620 

9.3027 

2.44 

8.56 

13  22  23.6 

134 

1 

52  42.17 

52  46.27 

10  26  39.7 

27     2.3 

8.5611 

9.3004 

2.46 

337 

14  22  20.5 

135 

1 

53  34.53 

53  38.66 

10  31  26.5 

31  49.1 

8.5601 

9.2980 

2.47 

3.57 

15  22  17.4 

136 

1 

54  26.77 

54  30.93 

10  36  11.7 

36  34.4 

8.5591 

9.2956 

2.49 

3.58 

16  22  14.4 

137 

1 

55  18.89 

55  23.07 

10  40  55.4 

41   18.1 

8.5580 

9.2932 

2.51 

339 

17  22  11.3 

138 

1 

56  10.88 

56  15.08 

10  45  37.5 

46     0.3 

8.5569 

9.2907 

2.53 

3.60 

18  22     8.3 

139 

1 

57     2.72 

57     6.94 

10  50  18.0 

50  40.8 

8.5557 

9.2882 

2.54 

3.60 

19  22     5.2 

140 

1 

57  54.42 

57  58.66 

10  54  56.8 

55  19.6 

8.5544 

9.2856 

2.56 

3.61 

20  22     2.2 

141 

1 

58  45.97 

58  50.23 

10  59  34.0 

59  56.8 

8.5531 

9.2830 

2.57 

3.62 

21  21  59.1 

142 

1 

59  37.37 

59  41.65 

11     4     9.5 

4  32.3 

8.5518 

9.2803 

2.59 

3.63 

22  21  56.0 

143 

2 

0  28.61 

0  32.91 

1 1     8  43.2 

9     6.1 

8.5505 

9.2776 

2.60 

3.63 

23  21  52.9 

144 

2 

1  19.69 

1   24.00 

11   13  15.2 

13  38.1 

8.5490 

9.2748 

2.62 

3.64 

24  21  49.8 

145 

2 

2  10.60 

2  14.92 

11   17  45.4 

18     8.3 

8.5475 

9.2719 

2.63 

3.64 

25  21  46.7 

146 

2 

3     1.33 

3     5.67 

11  22  13  8 

22  36.7 

8.5460 

9.2689 

2.64 

3.65 

26  21  43.6 

147 

2 

3  51.88 

3  56.23 

11  26  40.4 

27     3.3 

8.5444 

9.2659 

2.65 

3.65 

27  21  40.4 

148 

2 

4  42.25 

4  46.61 

11  31     5.1 

31  28.0 

8.5428 

9.2628 

2.67 

3.66 

28  21  37.3 

149 

2 

5  32.42 

5  36.79 

11  35  27.9 

35  50.8 

8.5412 

9.2597 

2.68 

3.66 

29  21  34.2 

150 

2 

6  22.40 

6  26.78 

11  39  48  8 

40  11.7 

8.5395 

9.2565 

2.69 

8.67 

30  21  31.1 

151 

2 

7  12.17 

7  16.56 

11  44     7.8 

44  30.6 

8.5377 

9.2532 

2.70 

3.67 

31  21   28.0 

152 

2 

8     1.74 

8     6.14 

11  48  24.8 

48  47.6 

8.5359 

9.2499 

2.71 

3.67 

Jane  1  21  24.9 

153 

2 

8  51.09 

8  55.50 

11  52  39.9 

53     26 

8.5340 

9.2466 

2.72 

3.68 

2  21  21.8 

154 

2 

9  40.23 

9  44.65 

11   56  53.0 

57  15.7 

8.5321 

9.2432 

2.73 

3.68 

3  21   18.7 

155 

2 

10  29.15 

10  33.58 

12     1     4.1 

1  26.8 

8.5301 

9.2398 

2.74 

3.69 

4  21   15.5 

156 

2 

11   17.85 

11  22.29 

12     5  13.2 

5  35.9 

8.5281 

9.2363 

2.75 

3.69 

5  21   12.4 

157 

2 

12     6.32 

12  10.77 

12     9  20.3 

9  42.9 

8.5260 

9.2327 

2.76 

3.70 

6  21     9.3 

158 

2 

12  54.56 

12  59.01 

12  13  25.3 

13  47.8 

8.5239 

9.2290 

2.77 

3.70 

7  21     6.2 

159 

2 

13  42.56 

13  47.01 

12  17  28.3 

17  50.7 

8.5218 

9.2252 

2.78 

8.71 

8  21     3.0 

160 

2 

14  30.32 

14  34.77 

12  21  29.1 

21  51.5 

8.5195 

9.2214 

2.79 

8.71 

9  20  59.9 

161 

2 

15  17.82 

15  22.28 

12  25  27.9 

25  50.2 

8.5171 

9.2176 

2.80 

3.72 

10  20  56.9 

162 

2 

16     5.06 

16     9.52 

12  29  24.6 

29  46.9 

8.5147 

9.2138 

2.81 

3.72 

11   20  53.6 

163 

2 

16  52.04 

16  56.50 

12  33  19.2 

33  41.5 

8.5124 

9.2100 

2.82 

3.72 

12  20  50.4 

164 

2  17  38.76 

17  43.22 

12  37  11.7 

37  33.9 

8.5100 

9.2060 

2.83 

3.73 

13  20  47.3 

165 

2 

18  25.22 

18  29.67 

12  41     1.9 

41  24.1 

8.5075 

9.2018 

2.84 

3.73 

14  20  44.1 

166 

2 

19  11.39 

19  15.84 

12  44  50.0 

45  12.0 

8.5048 

9.1976 

2.85 

3.73 

15  20  41.0 

167 

2 

19  57.27 

20     1.71 

12  48  35.8 

48  57.7 

8.5020 

9.1933 

2.86 

3.74 

16  20  37.8 

168 

2 

20  42.86 

20  47.30 

12  52  19.3 

52  41.1 

8.4991 

9.1889 

2.86 

3.74 

17  20  34.6 

169 

2 

21  28.15 

21  32.59 

12  56     0.6 

56  22.3 

8.4961 

9.1844 

2.87 

3.74 

18  20  31.4 

170 

2 

22  13.13 

22  17.57 

12  59  39.6 

0#  1.2 

8.4931 

9.1798 

2.88 

3.75 

19  20  28.2 

171 

2 

22  57.80 

23     2.23 

13     3  16.3 

3  37.8 

8.4900 

9.1751 

2.89 

3.75 

20  20  25.0 

172 

2 

23  42.14 

23  46.56 

13     6  50.6 

7  12.0 

8.4868 

9.1703 

2.89 

3.75 

21   20  21.8 

173 

2 

24  26.16 

24  30.57 

13  10  22.5 

10  43.8 

8.4836 

9.1654 

2.90 

3.76 

22  20  18.6 

174 

2 

25     9.85 

25  14.25 

13  13  52.1 

14  13.2 

8.4803 

9.1605 

2.91 

3.76 

23  20  15.4 

175 

2 

25  5321 

25  57.60 

13  17  19.3 

17  40.2 

8.4770 

9.1554 

2.92 

3.76 

24  20  12.2 

176 

2 

26  36.23 

26  40.60 

13  20  44.1 

21     4.8 

8.4735 

9.1503 

2.92 

3.77 

25  20     9.0 

177 

2  27  18.90 

27  23.25 

13  24     6.4 

24  27.0 

8.4699 

9.1451 

2.93 

3.77 

26  20     5.7 

178 

2 

28     1.22 

28     5.54 

13  27  26.3 

27  46.7 

8.4662 

9.1397 

2.94 

8.77 

27  20     2.5 

179 

2  28  43.17 

28  47.47 

13  30  43.7 

31     3.9 

8.4625 

9.1342 

2.95 

3.78 

28  19  59.2 

180 

2  29  24.75 

29  29.03 

13  33  58.6 

34  18.7 

8.4586 

9.1286 

2.96 

3.78 

29  19  56.0 

181 

2 

30     5.94 

30  10.20 

IS  37  11.0 

37  30.9 

8.4545 

9.1229 

2.96 

3.78 

80  19  52.7 

182 

2  30  46.74 

30  50.97 

13  40  20.8 

40  40.5 

8.4503 

9.1171 

2.97 

8.79 

31   19  49.5 

183 

2 

31   27.14 

31  31.34 

+  13  43  28.1 

43  47.6 

+8.4460 

+9.1112 

-2.98 

-3.79 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
real 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  I 
in  Sidereal  Minutes. 

Log.  Coefficient 
off*. 

Meridian  Transit. 

Date. 

At 

At 

At 

At 

Sidereal  Oh. 

Transit 

Sidereal  Oh. 

Transit. 

In  B.A. 

In  Dee. 

In  R.A. 

In  Dec. 

d.    h.   m. 

h.    m.    s. 

m.    s. 

O        f        II 

i      it 

July  1  19  49.5 

183 

2  31  27.14 

31  31.34 

+13  43  28.1 

43  47.6 

+8.4460 

+9.1112 

-2.98 

-3.79 

2  19  46.2 

184 

2  32     7.13 

32  11.31 

13  46  32.8 

46  52.1 

8.4416 

9.1051 

2.99 

3.79 

3  19  43.0 

185 

2  32  46.71 

32  50.86 

13  49  34.9 

49  54.0 

8.4371 

9.0989 

2.99 

3.79 

4  19  39.7 

186 

2  33  25.88 

33  30.01 

13  52  34.4 

52  53.3 

8.4325 

9.0926 

3.00 

3.80 

5  19  36.4 

187 

2  34     4.64 

34     8.74 

13  55  31.4 

55  50.1 

8.4279 

9.0862 

3.01 

3.80 

6  19  33.1 

188 

2  34  42.98 

34  47.06 

13  58  25.7 

58  44.2 

8.4231 

9.0797 

3.01 

3.80 

7  19  29.8 

189 

2  35  20.90 

35  24.95 

14     1   17.4 

1  35.7 

8.4181 

9.0731 

3.02 

3.80 

8  19  26.5 

190 

2  35  58.39 

36     2.41 

14     4     6.5 

4  24.6 

8.4130 

9.0663 

3.02 

3.81 

9  19  23.2 

191 

2  36  35.44 

36  39.43 

14     6  52.9 

7  10.8 

8.4078 

9.0594 

3.03 

3.81 

10  19  19.8 

192 

2  37  12.04 

37  16.00 

14     9  36.6 

9  54.3 

8.4024 

9.0523 

3.04 

3.81 

11  19  16.5 

193 

2  37  48.19 

37  52.12 

14  12  17.7 

12»35.1 

8.3969 

9.0450 

3.04 

3.82 

12  19  13.2 

194 

2  38  23.87 

38  27.77 

14  14  56.0 

15  13.2 

8.3912 

9.0375 

3.05 

3.82 

13  19     9.9 

195 

2  38  59.08 

39     2.94 

14  17  31.6 

17  48.5 

8.3854 

9.0299 

3.06 

3.82 

14  19     6.5 

196 

2  39  33.82 

39  37.64 

14  20     4.4 

20  21.1 

8.3794 

9.0220 

8.07 

3.83 

15  19     3.2 

197 

2  40     8.07 

40  11.85 

14  22  34.5 

22  50.9 

8.3732 

9.0139 

3.08 

3.83 

16  18  59.8 

198 

2  40  41.83 

40  45.56 

14  25     1.8 

25  18.0 

8.3668 

9.0055 

3.08 

3.83 

17  18  56.4 

199 

2  41  15.08 

41   18.76 

14  27  26.2 

27  42.3 

8.3601 

8.9970 

3.09 

3.84 

18  18  53.0 

200 

2  41  47.81 

41  51.44 

14  29  47.8 

30     3.6 

8.3532 

8.9882 

3.10 

3.84 

19  18  49.6 

201 

2  42  20.01 

42  23.59 

14  32     6.5 

32  22.0 

8.3461 

8.9792 

3.10 

3.84 

20  18  46.2 

202 

2  42  51.69 

42  55.22 

14  34  22.4 

34  37.6 

8.3388 

8.9700 

3.11 

3.84 

21   18  42.8 

203 

2  43  22.84 

43  26.32 

14  36  35.4 

36  50.3 

8.3313 

8.9605 

3.12 

3.85 

22  18  39.3 

204 

2  43  53.45 

43  56.88 

14  38  45.4 

39     0.0 

8.3236 

8.9508 

3.12 

3.85 

23  18  35.9 

205 

2  44  23.50 

44  26.88 

14  40  52.5 

41     6.8 

8.3156 

8.9408 

3.13 

3.85 

24  18  32.4 

206 

2  44  52.99 

44  56.32 

14  42  56.7 

43  10.7 

8.3074 

8.9305 

3.14 

3.85 

25  18  29.0 

207 

2  45  21.91 

45  25.19 

14  44  57.9 

45  11.6 

8.2989 

8.9199 

3.14 

3.85 

26  18  25.5 

208 

2  45  50.27 

45  53.49 

14  46  56.2 

47     9.6 

8.2900 

8.9089 

3.15 

3.86 

27  18  22.1 

209 

2  46  18.05 

46  21.21 

14  48  51.5 

49     4.6 

8.2807 

8.8976 

3.16 

3.86 

28  18  18.6 

210 

2  46  45.24 

46  48.34 

14  50  43.8 

50  56.6 

8.2712 

8.8860 

3.16 

3.86 

29  18  15.1 

211 

2  47  11.83 

47  14.87 

14  52  33.1 

52  45.6 

8.2614 

8.8741 

3.17 

3.86 

30  18  11.6 

212 

2  47  37.82 

47  40.80 

14  54  19.4 

54  31.6 

8.2513 

8.8618 

3.17 

3.86 

31  18     8.1 

213 

2  48     3.20 

48     6.12 

14  56     2.6 

56  14.5 

8.2409 

8.8491 

3.17 

3.86 

Aug.  1  18    4.6 

214 

2  48  27.97 

48  30.83 

14  57  42.8 

57  54.4 

8.2301 

8.8360 

3.18 

3.87 

2  18     l.l 

215 

2  43  52.12 

48  54.92 

14  59  20.0 

59  31.3 

8.2189 

8.8224 

3.18 

3.87 

3  17  57.5 

216 

2  49  15.65 

49  18.38 

15     0  54.1 

1     5.1 

8.2073 

8.8083 

3.18 

3.87 

4  17  54.0 

217 

2  49  38.55 

49  41.21 

15     2  25.2 

2  35.8 

8.1954 

8.7937 

3.19 

3.87 

5  17  50.4 

218 

2  50     0.81 

50     3.40 

15     3  53.2 

4     3.4 

8.1829 

8.7784 

3.19 

3.88 

6  17  46.8 

219 

2  50  22.43 

50  24.94 

15     5  18.1 

5  28.0 

8.1700 

8.7625 

3.19 

3.88 

7  17  43.2 

220 

2  50  43.40 

50  45.83 

15     6  39.9 

6  49.4 

8.1564 

8.7458 

3.20 

3.88 

8  17  39.6 

221 

2  51     3.71 

51     6.06 

15     7  58.5 

8     7.7 

8.1422 

8.7283 

3.20 

3.88 

9  17  36.0 

222 

2  51  23.34 

51  25.62 

15     9  14.0 

9  22.8 

8.1273 

8.7100 

3.21 

3.88 

10  17  32.4 

223 

2  51  42.29 

51  44.50 

15  10  26.3 

10  34.7 

8.1116 

8.6907 

3.21 

3.89 

11   17  28.7 

224 

2  52     0.56 

52     2.69 

15  11  35.4 

11  43.4 

8.0951 

8.6706 

3.22 

3.89 

12  17  25.1 

225 

2  52  18.14 

52  20.19 

15  12  41.3 

12  48.9 

8.0778 

8.6494 

3.22 

3.89 

13  17  21.4 

226 

2  52  35.01 

52  36.99 

15  13  43.9 

13  51.2 

8.0597 

8.6271 

3.23 

3.89 

14  17  17.8 

227 

2  52  51.17 

52  53.08 

15  14  43.3 

14  50.3 

8.0407 

8.6034 

3.23 

3.89 

15  17  14.1 

228 

2  53     6.63 

53     8.45 

15  15  39.5 

15  46.1 

8.0207 

8.5782 

3.24 

3.89 

16  17  10.4 

229 

2  53  21.37 

53  23.11 

15  16  32.4 

16  38.6 

7.9995 

8.5511 

3.24 

3.90 

17   17     6.7 

230 

2  53  35.39 

53  37.04 

15  17  22.0 

17  27.9 

7.9770 

8.5224 

3.24 

3.90 

18  17     3.0 

231 

2  53  48.67 

53  50.23 

15  18     8.3 

18  13.8 

7.9530 

8.4914 

3.25 

3.90 

19  16  59.3 

232 

2  54     1.22 

54     2.69 

15  18  51.3 

18  56.4 

7.9274 

8.4581 

3.25 

3.90 

20  16  55.6 

233 

2  54  13.03 

54  14.41 

15  19  31.0 

19  35.7 

7.8997 

8.4218 

3.25 

3.90 

21   16  51.8 

234 

2  54  24.08 

54  25.37 

15  20     7.4 

20  11.7 

7.8702 

8.3820 

3.26 

3.90 

22  16  48.1 

235 

2  54  34.37 

54  35.57 

15  20  40.5 

20  44.4 

7.8383 

8.3381 

3.26 

3.91 

23  16  44.3 

236 

2  54  43  91 

54  45.02 

15  21    10.2 

21   13.7 

7.8036 

8.2896 

3.26 

3.91 

24  16  40.5 

237 

2  54  52.68 

54  53.70 

15  21  36.6 

21  39.7 

7.7653 

8.2343 

3.26 

3.91 

25  16  36.7 

238 

2  55     0.68 

55     1.61 

15  21  59.7 

22     2.4 

7.7235 

8.1710 

3.27 

3.91 

26  16  32.9 

239 

2  55     7.92 

55     8.76 

15  22  19.4 

22  21.7 

7.6771 

8.0969 

3.27 

3.91 

27  16  29.1 

240 

2  55  14.39 

55  15.13 

15  22  35.7 

22  37.6 

7.6255 

8.0075 

S.27 

3.91 

28  16  25.3 

241 

2  55  20.08 

55  20.73 

15  22  48.7 

22  50.1 

7.5663 

7.8947 

8.27 

3.91 

29  16  21.4 

242 

2  55  25.00 

55  25.55 

15  22  58.3 

22  59.3 

7.4977 

7.7420 

3.27 

3.91 

30  16  17.5 

243 

2  55  29.14 

55  29.59 

15  23     4.6 

23     5.2 

7.4151 

7.5044 

3.28 

3.91 

31   16  13.6 

244 

2  55  32.49 

55  32.85 

+  15  23     7.6 

23     7.8 

♦  7.3129 

+6.9385 

-3.28 

-391 

45 
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FOR  WASHINGTON   SIDEREAL  NOON 

AND  ] 

MERIDIAN  TRANSIT. 

Mean  Sola*  Time 
of 

Side- 
real 

Apparent 
Bight  Aaoenalon. 

Apparent  Declination, 

Log.  Coefficient  of  I 
in  Sidereal  Minute*. 

Log.  Coefficient 
off*. 

Meridian  Transit. 

Date. 

At 
Sidereal  Oh. 

At 
Transit. 

At 

Sidereal  Oh. 

At 

Transit. 

In  R.A. 

In  Dee. 

InR.A. 

In  Dee 

d. 

h.   m. 

h.    m.    s. 

m.    s. 

O        1        II 

#     a 

Sept  I 

16     9.7 

245 

2  55  35.06 

55  35.33 

+15  23     7.2 

23     7.0 

+7.1791 

-7.1638 

-8.28 

-3.91 

2 

16     5.8 

246 

2  55  36.84 

55  87.02 

15  23     3.5 

23     2.9 

6.9846 

7.5740 

3.28 

3.91 

3 

16     1.9 

247 

2  55  37.84 

55  37.91 

15  22  56.5 

22  55.5 

+6.6198 

7.7636 

3.28 

3.91 

4  15  58.0 

248 

2  55  38  04 

55  S8.01 

15  22  46.1 

22  44.7 

-6.1317 

7.9244 

3.28 

3.91 

5 

15  54.1 

249 

2  55  37.45 

55  37.32 

15  22  32.4 

22  30.5 

6.8373 

8.0306 

3.28 

331 

6 

15  50.1 

250 

2  55  36.07 

55  35.84 

15  22  15.3 

22  13.0 

7.0933 

8.1158 

3.28 

3.91 

7 

15  46.2 

251 

2  55  33.90 

55  33.57 

15  21  54.9 

21  52.1 

7.2532 

8.1870 

3.28 

3.91 

8 

15  42.2 

252 

2  55  30.94 

55  80.52 

15  21  31.1 

21  27.9 

7.3699 

8.2482 

3.28 

3.91 

9  15  38.2 

253 

2  55  27.18 

55  26.67 

15  21     3.9 

21     0.3 

7.4618 

8.3020 

3.28 

3.91 

10 

15  34.2 

254 

2  55  22.62 

55  22.01 

15  20  33.4 

20  29.4 

7.5375 

8.3502 

3.28 

3.91 

11 

15  30.2 

255 

2  55  17.26 

59  16.55 

15  19  59.5 

19  55.1 

7.6020 

8.3936 

3.28 

3.91 

12 

15  26.1 

256 

2  55  11.10 

55  10.30 

15  19  22.2 

19  17.4 

7.6582 

8.4327 

3.28 

3.91 

13 

15  22.1 

257 

2  55    4.15 

55     3.25 

15  18  41.6 

18  36.4 

7.7081 

8.4684 

3.28 

3.90 

14  15  18.0 

258 

2  54  56.40 

54  55.40 

15  17  57.6 

17  52.0 

7.7525 

8.5008 

3.27 

3.90 

15 

15  13.9 

259 

2  54  47.86 

54  46.76 

15  17  10.3 

17     4.4 

7.7923 

8.5307 

357 

3.90 

16 

15    9.8 

260 

2  54  38.54 

54  37.35 

15  16  19.8 

16  13.5 

7.8286 

8.5588 

8.27 

3.90 

17 

15     5.7 

261 

2  54  28.44 

54  27.16 

15  15  26.0 

15  19.3 

7.8619 

8.5852 

3.27 

3.89 

18 

15     1.6 

262 

2  54  17.56 

54  16.19 

15  14  28.9 

14  21.8 

7.8929 

8.6099 

3.26 

3.39 

19 

14  57.5 

263 

2  54     5.91 

54     4.45 

15  13  28.6 

13  21.1 

7.9217 

8.6332 

3.26 

8.89  1 

20  14  53.3 

264 

2  53  53.49 

53  51.94 

15  12  25.0 

12  17.1 

7.9485 

8.6551 

3.26 

3.88  1 

21 

14  49.2 

265 

2  53  40.32 

53  38.68 

15  11   18.3 

11   10.0 

7.9735 

8.6757 

3.25 

3.88  i 

22 

14  45.0 

266 

2  53  26.40 

53  24.67 

15  10     8.5 

9  59.8 

7.9968 

8.6953 

3.25 

3.87   | 

23 

14  40.8 

267 

2  53  11.74 

53     9.92 

15    8  55.5 

8  46.5 

8.0187 

8.7137 

3.25 

3.87 

24 

14  36.6 

268 

2  52  56.34 

52  54.44 

15     7  39.5 

7  30.1 

8.0392 

8.7312 

3.24 

8.86 

25 

14  32.4 

269 

2  52  40.22 

52  38.23 

15     6  20.4 

6  10.7 

8.0585 

8.7477 

3.24 

3.86 

26 

14  28.2 

270 

2  52  23.39 

52  21.31 

15    4  58.4 

4  48.3 

8.0768 

8.7634 

3.23 

3.85 

27 

14  24.0 

271 

2  52    5.85 

52     3.69 

15     3  33.4 

3  23.0 

8.0942 

8.7783 

3.23 

3.85 

28 

14  19.8 

272 

2  51  47.62 

51  45.38 

15     2     5.5 

1  54.8 

8.1106 

8.7925 

352 

3.84 

29 

14  15.6 

273 

2  51  28.70 

51  26.39 

15     0  34  8 

0  23.8 

8.1261 

8.8061 

3.21 

3.84 

30 

14  11.3 

274 

2  51     9.12 

51     6.74 

14  59     1.2 

58  49.9 

8.1407 

8.8192 

3.20 

3.83 

Oct.    1 

14     7.0 

275 

2  50  48.88 

50  46.43 

14  57  24  8 

57  13.2 

8.1545 

8.8317 

3.19 

3.82 

2 

14     27 

276 

2  50  28.01 

50  25.49 

14  55  45.7 

55  33  8 

8.1677 

8.8437 

3.18 

3.81 

3 

13  58.4 

277 

2  50    6.51 

50     3.92 

14  54     3.9 

53  51.7 

8.1803 

8.8551 

3.18 

3.81 

4 

13  54.1 

278 

2  49  44.38 

49  41.73 

14  52  19.4 

52     6.9 

8.1923 

8.8659 

3.17 

3.80 

5 

13  49.8 

279 

2  49  21.64 

49  18.93 

14  50  32.4 

50  19.6 

8.2039 

8.8761 

3.16 

3.79 

6 

13  45.5 

280 

2  48  58.31 

48  55.54 

14  48  42.8 

48  29.8 

8.2149 

8.8860 

3.15 

3.78 

7 

13  41.2 

281 

2  48  34.39 

48  31.56 

14  46  50.8 

46  37.5 

8.2255 

8.8955 

3.14 

3.77 

8 

13  36.8 

282 

2  48     9.90 

48     7.01 

14  44  56.3 

44  42.8 

8.2355 

8.9046 

8.13 

3.76 

9 

13  32.5 

283 

2  47  44.85 

47  41.91 

14  42  59.4 

42  45.7 

8.2450 

8.9133 

3.12 

3.75 

10 

13  28.1 

284 

2  47  19.27 

47  16.28 

14  41     0.3 

40  46.3 

8.2539 

8.9216 

3.10 

8.73 

11 

13  23.8 

285 

2  46  53.18 

46  50.14 

14  88  59.0 

38  44.7 

8.2623 

8.9295 

3.08 

3.72  i 

12 

13  19.4 

286 

2  46  26.59 

46  23.50 

14  36  55.5 

36  41.0 

8.2702 

8.9370 

3.06 

8.70 

13 

13  15.0 

287 

2  45  59.53 

45  56.39 

14  34  49.9 

34  35.2 

8.2777 

8.9441 

3.04 

3.68  i 

14 

13  10.6 

288 

2  45  32.00 

45  28.81 

14  32  42.3 

32  27.4 

8.2849 

8.9508 

3.02 

3.66  j 

15 

13     6.2 

289 

2  45     4.03 

45     0.80 

14  SO  32.8 

30  17.7 

8.2916 

8.9571 

3.00 

3.64  j 

16 

13     1.8 

290 

2  44  35.64 

44  32.37 

14  28  21.5 

28    6.2 

8.2979 

8.9629 

2.98 

3.62  1 

17 

12  57.4 

291 

2  44     6.85 

44     3.55 

14  26     8.5 

25  53.1 

8.3038 

8.9683 

2.96 

3.59  | 

18 

12  53.0 

292 

2  43  37.68 

43  34.35 

14  23  53.9 

23  38.4 

8.3092 

8.9733 

2.93 

3.56 

19 

12  48.6 

293 

2  43     8.16 

43     4.80 

14  21  37.8 

21   22.2 

8.3142 

8.9779 

2.90 

3.53 

20 

12  44.2 

294 

2  42  38.31 

42  34.92 

14  19  20.2 

19     4.5 

8.3188 

8.9821 

2.87 

3.50 

21 

12  39.8 

295 

2  42    8.16 

42     4.74 

14  17     1.3 

16  45.6 

8.3230 

8.9860 

2.84 

3.46 

22 

12  35.3 

296 

2  41  37.72 

41  34.28 

14  14  41.3 

14  25.5 

8.3269 

8.9896 

2.80 

3.42 

23 

12  30.9 

297 

2  41     7.02 

41     3.56 

14  12  20.2 

12     4.3 

8.3304 

8.9929 

2.76 

3.38 

24 

12  26.4 

298 

2  40  36  08 

40  32.61 

14     9  58.0 

9  42.1 

8.3335 

8.9959 

2.71 

3.33 

25 

12  22.0 

299 

2  40    4.94 

40     1.46 

14     7  34.9 

7  19.0 

8.3363 

8.9984 

2.66 

3.27 

26 

12  17.5 

300 

2  39  33.61 

39  30.12 

14     5  11.1 

4  55.1 

8.3387 

9.0006 

-2.59 

-3.21 

27 

12  13.1 

301 

2  39     2.11 

38  58.62 

14     2  46.6 

2  30.6 

8.3408 

9.0024 

28 

12     8.6 

302 

2  38  30.48 

38  26.99 

14     0  21.5 

0     5.6 

8,3426 

9.0039 

29 

12     4.2 

303 

2  37  58.73 

37  55.24 

13  57  56.0 

57  40.1 

8.3440 

9.0052 

30 

11  59.7 

304 

2  37  26.89 

37  23.40 

13  55  30.1 

55  14.2 

8.3451 

9.0061 

31 

11  55.3 

305 

2  36  54.98 

36  51.50 

13  53     4.0 

52  48.1 

8.3459 

9.0066 

32 

11  50.8 

306 

2  36  23.02 

36  19.55 

+  13  50  37.7 

50  21.9 

-8.3464 

-9.0069 

JUPITER,    1857. 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
real 

Apparent 
Bight  Ajoenalon. 

Apparent  Declination. 

Log.  Coefficient  of  t 
in  Sidereal  Minutes. 

Log.  Coefficient 
off*. 

Meridian  Transit. 

Date. 

At 

Sidereal  Oh. 

At 
Transit 

At 

Sidereal  Ob. 

At 
Transit. 

In  R.A. 

In  Deo. 

InRJL 

In  Dec 

d. 

h.   m. 

h.    m.    s. 

m.    ■. 

O        1        II 

i     it 

Nov.  1 

11  50.8 

306 

2  36  23.02 

36  19.55 

+18  50  37.7 

50  21.9 

-8.8464 

-9.0069 

2 

11  46.3 

307 

2  35  51.04 

35  47.58 

13  48  11.4 

47  55.7 

8.3466 

9.0067 

3 

11  41.8 

308 

2  35  19.06 

35  15.61 

13  45  45.2 

45  29.5 

8.3464 

9.0063 

4 

11  37.4 

309 

2  34  47.10 

34  43.67 

13  43  19.2 

43     3.5 

8.3459 

9.0056 

5 

11  32.9 

310 

2  34  15.20 

34  11.79 

13  40  53.5 

40  37.9 

8.3450 

9.0046 

6 

11  28.4 

311 

2  33  43.37 

33  39.98 

13  38  28.2 

38  12.7 

8.3438 

9.0033 

7 

11  23.9 

312 

2  83  11.64 

33     8.27 

13  36     3.4 

35  48.0 

8.3423 

9.0015 

+2.47 

+3.19 

8 

11  19.4 

313 

2  32  40.03 

32  36.69 

13  33  39.3 

33  24.0 

8.3405 

8.9994 

2.54 

3.26 

9 

11   15.0 

314 

2  32     8.57 

32     5.26 

13  31   15.9 

31     0.7 

8.3383 

8.9968 

2.61 

3.33 

10 

11   10.5 

315 

2  31  37.28 

31  34.00 

13  28  53.4 

28  38.4 

8.3358 

8.9938 

2.67 

339 

11 

11     6.1 

316 

2  31     6.18 

31     2.93 

13  26  32.0 

26-  17.2 

8.3329 

8.9904 

2.72 

3.44 

12 

11     1.6 

317 

2  30  35.30 

30  32.09 

13  24  11.7 

23  67.1 

8.3296 

8.9867 

2.77 

3.48 

13 

10  57.2 

318 

2  30     4.66 

30     1.49 

13  21   52.7 

21  38.3 

83260 

8.9826 

2.81 

3.52 

14 

10  52.8 

819 

2  29  34.29 

29  31.16 

13  19  35.1 

19  20.9 

8.3220 

8.9782 

2.85 

3.56 

15 

10  48.4 

820 

2  29     4.21 

29     1.12 

13  17  18.9 

17     4.9 

8.8176 

8.9733 

2.88 

3.59 

16 

10  43.9 

321 

2  28  34.44 

28  31.39 

13  15     4.4 

14  50.6 

8.3129 

8.9678 

2.91 

3.62 

17 

10  39.5 

322 

2  28     5.01 

28     2.00 

13  12  51.6 

12  38.0 

8.3078 

8.9617 

2.94 

3.65 

18 

10  35.1 

323 

2  27  35.94 

27  32.98 

13  10  40.7 

10  27.3 

8.3023 

8.9551 

2.97 

3.68 

19 

10  30.7 

324 

2  27     7.26 

27     4.35 

13     8  31.9 

8  18.7 

8.2963 

8.9481 

2.99 

3.70 

20 

10  26.3 

325 

2  26  38.98 

26  36.12 

13     6  25.2 

6  12.2 

8.2900 

8.9408 

3.01 

3.72 

21 

10  21.9 

326 

2  26  11.13 

26     8.32 

13     4  20.6 

4     7.9 

8.2829 

8.9331 

3.03 

3.74 

22 

10  17.5 

327 

2  25  43.73 

25  40.97 

13     2  18.3 

2     5.9 

8.2756 

8.9249 

3.05 

3.76 

23 

10  13.1 

328 

2  25  16.79 

25  14.09 

13     0  18.4 

0     6.3 

8.2682 

8.9162 

3.07 

3.78 

24 

10     8.7 

329 

2  24  50.34 

24  47.70 

12  58  20.9 

58     9.2 

8.2599 

8.9069 

3.09 

3.80 

25 

10    4.4 

330 

2  24  24.39 

24  21.81 

12  56  26.1 

56  14.7 

8.2512 

8.8970 

3.11 

3.82 

26 

10    0.0 

331 

2  23  58.97 

23  56.45 

12  54  34.0 

54  22.9 

8.2422 

6.8865 

3.12 

3.83 

27 

9  55.7 

332 

2  23  34.09 

23  31.63 

12  52  44.6 

52  33.8 

8.2327 

8.8753 

3.13 

3.84 

28 

9  51.3 

333 

.  2  23     9.76 

23     7.36 

12  50  58.0 

50  47.6 

8.2228 

8.8634 

3.14 

3.85 

29 

9  47.0 

334 

2  22  46.00 

22  43.66 

12  49  14.4 

49     4.3 

8.2123 

8.8508 

3.15 

3.86 

30 

9  42.7 

335 

2  22  22.82 

22  20.55 

12  47  33.8 

47  24.0 

8.2013 

8.8376 

3.16 

3.87 

Dec.  1 

9  38.4 

336 

2  22     0.24 

21  58.04 

12  45  56.3 

45  46.8 

8.1896 

8.8236 

3.17 

3.88 

2 

9  34  1 

337 

2  21  38.27 

21  36.14 

12  44  21.9 

44  12.8 

8.1774 

8.8089 

3.18 

3.89 

3 

9  29.8 

338 

2  21  16.92 

21   14.86 

12  42  50.8 

42  42.1 

8.1645 

8.7933 

3.19 

3.90 

4 

9  25.5 

339 

2  20  56.21 

20  54.22 

12  41   23.0 

41   14.6 

8.1511 

8.7769 

3.20 

8.91 

5 

9  21.3 

340 

2  20  86.14 

20  34.22 

12  39  58.5 

39  50.5 

8.1370 

8.7594 

3.20 

3.92 

6 

9  17.0 

341 

2  20  16.73 

20  14.88 

12  38  37.4 

38  29.8 

8.1221 

8.7407 

3.21 

3.93 

7 

9  128 

342 

2  19  58.00 

19  56.22 

12  37  19.9 

37  12.6 

8.1063 

8.7210 

3.22 

3.94 

8 

9    8.5 

343 

2  19  39.95 

19  38.24 

12  36     5.9 

35  59.0 

8.0898 

8.7000 

3.23 

3.95 

9 

9    4.3 

344 

2  19  22.60 

19  20.96 

12  34  55.6 

34  49.0 

8.0722 

8.6776 

3.23 

3.95 

10 

9    0.1 

345 

2  19     5.95 

19    4.38 

12  33  48.9 

33  42.7 

8.0536 

8.6535 

8.24 

3.96 

11 

8  55.9 

346 

2  18  50.03 

18  48.53 

12  32  46.0 

32  40.1 

8.0338 

8.6273 

3.25 

3.96 

12 

8  51.7 

347 

2  18  34.84 

18  33.41 

12  31  46.9 

31  41.3 

8.0128 

8.5990 

3.26 

8.97 

13 

8  47.6 

348 

2  18  20.39 

18  19.03 

12  30  51.6 

30  46.4 

7.9904 

8.5684 

3.26 

3.97 

14 

8  43.4 

349 

2  18     6.68 

18     5.40 

12  30     0.2 

29  55.4 

7.9665 

8.5352 

3.26 

3.98 

15 

8  39.3 

850 

2  17  53.74 

17  52.54 

12  29  12.8 

29     8.4 

7.9410 

8.4992 

3.27 

3.98 

16 

8  35.1 

351 

2  17  41.56 

17  40.44 

12  28  29.3 

28  25.3 

7.9185 

8.4595 

3.27 

3.99 

17 

8  31.0 

352 

2  17  30.15 

17  29.10 

12  27  49.8 

27  46.2 

7.8840 

8.4157 

3.27 

3.99 

18 

8  26.9 

353 

2  17  19.51 

17  18.53 

12  27  14.3 

27  11.1 

7.8521 

83654 

3.27 

3.99 

19 

8  22.8 

354 

2  17     9.66 

17     8.75 

12  26  42.9 

26  40.1 

7.8176 

83092 

3.28 

3.99 

20 

8  18.7 

355 

2  17     0.59 

16  59.76 

12  26  15.6 

26  13.2 

7.7798 

8.2439 

3.28 

4.00 

21 

8  14.7 

356 

2  16  52.32 

16  51.56 

12  25  52.4 

25  50.4 

7.7382 

8.1669 

3.28 

4.00 

22 

8  10.6 

357 

2  16  44.84 

16  44.16 

12  25  33.3 

25  31.7 

7.6916 

8.0727 

3.28 

4.00 

23 

8     6.6 

358 

2  16  38.16 

16  37.56 

12  25  18.3 

25  17.1 

7.6394 

7.9522 

3.28 

4.00 

24 

8     2.6 

359 

2  16  32  28 

16  31.76 

12  25     7.5 

25     6.7 

7.5800 

7.7836 

3.29 

4.00 

25 

7  58.6 

360 

2  16  27.20 

16  26.76 

12  25     0.8 

25    0.4 

7.5114 

7.5044 

3.29 

4.00 

26 

7  54.6 

361 

2  16  22.92 

16  22  55 

12  24  58.2 

24  58.2 

7.4299 

-6.5183 

3.29 

4.00 

27 

7  50.6 

362 

2  16  19.44 

16  19.15 

12  24  59.8 

25    0.2 

7.3295 

+7.4039 

3.29 

4.00 

28 

7  46.6 

363 

2  16  16.77 

16  16.55 

12  25     5.5 

25     6.3 

7.1986 

7.7323 

3.29 

4.00 

29 

7  42.7 

364 

2  16  14.90 

16  14.76 

12  25  15.3 

25  16.5 

7.0104 

7.9172 

3.29 

4.00 

30 

7  38.7 

365 

2  16  13.83 

16  13.76 

12  25  29.3 

25  30.9 

-6.6709 

8.0457 

3.29 

4.00 

31 

7  34.8 

366 

2  16  13.55 

16  13.56 

12  25  47.3 

25  49.3 

5.9385 

8.1448 

3.29 

4.00 

32 

7  30.8 

367 

2  16  14.05 

16  14.13 

+12  26     9.4 

26  11.8 

+6.7910 

+8.2246 

+3.29 

+4.00 

356 


SATURN,    1857. 


FOR  WASHINGTON  SIDEREAL  NOON 

AND    ] 

MERIDIAN  TRANSIT.        | 

Mean  Solar  Time 
of 

Side- 
real 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  1 
in  Sidereal  Minutes. 

Jjog.  Coefficient 
off*. 

Meridian  Transit. 

Date. 

At 
Sidereal  Oh. 

At 
Transit. 

At 

Sidereal  Oh. 

At 
Transit. 

In  BJL 

In  Dec. 

In  R-A. 

In  Dee. 

d. 

h.   m. 

h.    m.    s. 

m.    s. 

o       /       Jl 

i     ii 

Jan.  0  12    3.5 

0 

6  46  42.23 

46  36.21 

+22  27  29.8 

27  38.4 

-8.1704 

+  8.326 

-2.68 

1 

11  59.3 

1 

6  46  20.91 

46  14.90 

22  28     0.2 

28     8.8 

8.1703 

8.323 

2.71 

2 

11  55.0 

2 

6  45  59.60 

45  53.60 

22  28  30.4 

28  38.9 

8.1699 

8.320 

+1.68 

2.73 

3 

11  50.7 

3 

6  45  38.32 

45  32.33 

22  29     0.4 

29     8.9 

8.1693 

8.318 

1.93 

2.75 

4 

11  46.5 

4 

6  45  17.07 

45  11.10 

22  29  30.3 

29  38.7 

8.1686 

8.316 

2.06 

2.76 

5 

11  42.1 

5 

6  44  55.86 

44  49.91 

22  30     0.1 

30     8.4 

8.1676 

8.314 

2.16 

2.77 

6 

11  37.9 

6 

6  44  34.71 

44  28.78 

22  30  29.7 

30  37.9 

8.1662 

8.311 

2.24 

2.78  1 

7 

11  33.6 

7 

6  44  13.63 

44     7.73 

22  30  59.0 

31     7.2 

8.1646 

8.308 

2.31 

2.79  [ 

8 

11  29.3 

8 

6  43  52.64 

43  46.77 

22  31   28.1 

81  86.3 

8.1626 

8.305 

2.37 

2.80 

9 

11  25.0 

9 

6  43  31.75 

43  25.91 

22  31  57.1 

32     5.2 

8.1605 

8.302 

2.42 

2.80 

10  11  20.7 

10 

6  43  10.96 

43     5.16 

22  32  25.9 

32  33.9 

8.1582 

8.299 

2.46 

2.81 

11 

11   16.5 

11 

6  42  50.29 

42  44.53 

22  32  54.5 

33     2.5 

8.1556 

8.296 

2.50 

2.82 

12 

11   12.2 

12 

6  42  29.75 

42  24.03 

22  33  22.9 

33  80.8 

8.1529 

8.293 

2.53 

2.83 

13 

11     7.9 

13 

6  42     9.34 

42     3.67 

22  33  51.0 

33  58.8 

8.1498 

8.289 

2.56 

2.84 

14 

11     3.6 

14 

6  41  49.09 

41  43.47 

22  34  18.9 

84  26.6 

8.1464 

8.285 

2.59 

2.85  1 

15 

10  59.3 

15 

6  41  29.00 

41  23.43 

22  34  46.5 

34  54.1 

8.1428 

8.279 

2.61 

2.85    1 

16 

10  55.1 

16 

6  41     9.08 

41     3.56 

22  35  13.7 

35  21.3 

8.1389 

8.274 

2.64 

2.86 

17 

10  50.8 

17 

6  40  49.35 

40  43.89 

22  35  40.6 

35  48.1 

8.1346 

8.S70 

2.67 

2.87 

18 

10  46.5 

18 

6  40  29.82 

40  24.42 

22  36     7.3 

36  14.7 

8.1301 

8.266 

2.69 

2.88 

19 

10  42.3 

19 

6  40  10.49 

40     5.15 

22  36  33.8 

36  41.1 

8.1254 

8.262 

2.72 

2.89 

20 

10  38.0 

20 

6  39  51.38 

39  46.11 

22  37     0.0 

37     7.2 

8.1203 

8.257 

2.74 

2.89 

21 

10  33.7 

21 

6  39  32.50 

39  27.30 

22  37  25.8 

37  32.9 

8.1149 

8.251 

2.76 

2.90 

22  10  29.5 

22 

6  39  13.86 

39     8.73 

22  37  51.3 

37  58.3 

8.1092 

8.246 

2.78 

2.91 

23 

10  25.2 

23 

6  38  55.47 

38  50.42 

22  38  16.5 

38  23.4 

8.1030 

8.241 

2.80 

2.92 

24 

10  21.0 

24 

6  38  37.35 

38  32.38 

22  38  41.5 

38  48.3 

8.0966 

8.236 

2.82 

2.93 

25 

10  16.8 

25 

6  38  19.50 

38  14.61 

22  39     6.1 

39  12.8 

8.0897 

8.229 

2.83 

2.94 

26 

10  12.6 

26 

6  38     1.94 

37  57.14 

22  39  30.3 

39  36.9 

8.0826 

8.222 

2.85 

2.95 

27 

10     8.4 

27 

6  37  44.67 

37  39.96 

22  39  54.1 

40     0.6 

8.0750 

•      8.215 

2.87 

2.96 

28 

10     4.2 

28 

6  37  27.71 

37  23.09 

22  40  17.6 

40  24.0 

8.0670 

8.209 

2.88 

2.97 

29 

10     0.0 

29 

6  37  11.07 

37     6.54 

22  40  40.7 

40  47.0 

8.0586 

8.202 

2.89 

2.98 

30 

9  55.8 

30 

6  36  54.75 

36  50.31 

22  41     3.4 

41     9.6 

8.0500 

8.195 

2.90 

2.98 

31 

9  51.6 

31 

6  36  38.76 

36  34.42 

22  41  25.8 

41  31.9 

8.0409 

8.188 

2.91 

2.99 

Feb.  1 

9  47.4 

32 

6  36  23.11 

36  18.87 

22  41  47.8 

41   53.8 

8.0313 

8.181 

2.92 

2.99 

'    2 

9  43.2 

33 

6  36     7.81 

36     3.67 

22  42     9.5 

42  15.4 

8.0212 

8.175 

2.93 

2.99 

3 

9  39.1 

34 

6  35  52.87 

35  48.83 

22  42  30.9 

42  36.7 

8.0107 

8.169 

2.94 

3.00 

4 

9  34.9 

35 

6  35  38.29 

35  34.35 

22  42  52.0 

42  57.7 

7.9997 

8.161 

2.95 

3.00 

5 

9  30.7 

36 

6  35  24.09 

35  20.25 

22  43  12.6 

43  18.2 

7.9882 

8.152 

2.96 

3.00  1 

6 

9  26.5 

37 

6  35  10.26 

35     6.53 

22  43  32.8 

43  38.3 

7.9765 

8.144 

2.96 

3.00  1 

7 

9  22.4 

38 

6  34  56.81 

34  53.19 

22  43  52.7 

43  58.1 

7.9640 

8.136 

2.97 

3.00    ' 

8 

9  18.2 

39 

6  34  43.75 

34  40.24 

22  44  12.2 

44  17.5 

7.9511 

8.128 

2.98 

8.00 

9 

9  14.1 

40 

6  34  31.08 

34  27.68 

22  44  31.4 

44  36.5 

7.9375 

8.120 

2.98 

3.01 

10 

9     9.9 

41 

6  34  18.81 

34  15.52 

22  44  50.2 

44  55.2 

7.9232 

8.110 

2.99 

3.01 

11 

9     5.8 

42 

6  34     6.95 

34    3.77 

22  45     8.5 

45  13.4 

7.9080 

8.100 

2.99 

3.01 

12 

9     1.7 

43 

6  33  55.51 

33  52.45 

22  45  26.4 

45  31.2 

7.8920 

8.091 

3.00 

3.01 

13 

8  57.6 

44 

6  33  74.49 

33  41.55 

22  45  44.0 

45  48.7 

7.8755 

8.082 

3.00 

3.01 

14 

8  53.5 

45 

6  33  33.89 

33  31.07 

22  46     1.2 

46     5.8 

7.8581 

8.072 

3.01 

3.01 

15 

8  49.3 

46 

6  33  23.72 

33  21.02 

22  46  18.0 

46  22.5 

7.8397 

8.062 

3.01 

3.01 

16 

8  45.2 

47 

6  33  13.98 

33  11.40 

22  46  34.4 

46  38.8 

7.8203 

8.053 

3.02 

3.02 

17 

8  41.1 

48 

6  33     4.68 

33     2.22 

22  46  50.5 

46  54.8 

7.7995 

8.044 

3.02 

3.02 

18 

8  37.0 

49 

6  32  55.83 

32  53.49 

22  47     6.3 

47  10.5 

7.7774 

8.034 

3  03 

3.02 

19 

8  33.0 

50 

6  32  47.43 

32  45.22 

22  47  21.7 

47  25.8 

7.7541 

8.023 

3.03 

3.02 

20 

8  28.9 

51 

6  32  39.48 

32  37.39 

22  47  36.7 

47  40.7 

7.7293 

8.013 

3.03 

3.02 

21 

8  24.9 

52 

6  32  31.99 

32  30.03 

22  47  51.4 

47  55.3 

7.7026 

8.003 

3.04 

3.03 

22 

8  20.9 

53 

6  32  24.96 

32  23.12 

22  48     5.7 

48     9.5 

7.6738 

7.991 

3.04 

303 

23 

8  16.8 

54 

6  32  18.40 

32  16.69 

22  48  19.6 

48  23.3 

7.6427 

7.978 

3.04 

3.03 

24 

8  12.8 

55 

6  32  12.31 

32  10.73 

22  48  33.1 

48  36.7 

7.6092 

7.967 

3.05 

3.03 

25 

8     8.8 

56 

6  32     6.69 

32     5.24 

22  48  46.3 

48  49.8 

7.5724 

7.955 

3.05 

303 

26 

8    4.8 

57 

6  32     1.55 

32     0.23 

22  48  59.1 

49     2.5 

7.5319 

7.940 

8.05 

8.04 

27 

8     0.8 

58 

6  31  56.89 

31  55.70 

22  49  11.4 

49  14.7 

7.4876 

7.926 

3.06 

3.04 

28 

7  56.8 

59 

6  31  52.70 

31  51.64 

22  49  23.4 

49  26.6 

7.4888 

7.914 

3.06 

304 

29 

7  52.8 

60 

6  31  48.98 

31   48.05 

22  49  35.1 

49  38.2 

7.3832 

7.900 

3.06 

3.04 

30 

7  48.8 

61 

6  31   45.74 

31   44.94 

+22  49  46.3 

49  49.3 

-7.3181 

+  7.883 

+3  06 

-3  04 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Han  Solar  Time 
of 

Side- 
real 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  X 
in  Sidereal  Minutes. 

Log.  Coefficient 
oft*. 

Meridian  Transit. 

Date. 

At 
Sidereal  Oh. 

At 

Transit. 

At 
Sidereal  Oh. 

At 
Transit. 

In  RJL 

In  Dec. 

InR-A. 

In  Dec. 

d. 

h.   m. 

h.    m.    ■. 

m.    s. 

O        /        M 

/      n 

Mar.  1 

7  52.8 

60 

6  31  48.98 

31  48.05 

+22  49  35.1 

49  38.2 

-7.3832 

+  7.900 

+3.06 

-8.04 

2 

7  48.8 

61 

6  31  45.74 

31  44.94 

22  49  46.3 

49  49.3 

7.3181 

7.883 

3.06 

3.04 

3 

7  44.8 

62 

6  31  42.99 

31  42.32 

22  49  57.1 

50    0.0 

7.2418 

7.867 

3.07 

8.05 

4 

7  40.8 

63 

6  31  40.72 

31  40.18 

22  50     7.5 

50  10.3 

7.1481 

7.852 

3.07 

3.05 

5 

7  36.9 

64 

6  31  88.94 

31  38.53 

22  50  17.6 

50  20.3 

7.0278 

7.836 

3.07 

3.05 

6 

7  32.9 

65 

6  31  37.65 

81  37.37 

22  50  27.3 

50  29.9 

6.8628 

7.817 

3.07 

3.05 

7 

7  28.9 

66 

6  31  36.84 

31  36.70 

22  50  36.5 

50  39.0 

6.5975 

7.798 

3.07 

3.05 

8 

7  25.0 

67 

6  31  36.51 

31  36.51 

22  50  45.4 

50  47.8 

-5.7959 

7.781 

3.07 

3.06 

9 

7  21.1 

68 

6  31  36.66 

31  36.79 

22  50  53.9 

50  56.2 

+6.4382 

7.763 

3.07 

8.06 

10 

7  17.2 

69 

6  31  37.30 

31  37.56 

22  51     2.1 

51     4.3 

6.7861 

7.743 

3.06 

3.06 

11 

7  13.3 

70 

6  31  38.42 

31  88.81 

22  51     9.9 

51  12.0 

6.9752 

7.719 

3.06 

3.06 

12 

7     9.4 

71 

6  31  40.02 

31  40.54 

22  51   17.2 

51  19.2 

7.1065 

7.696 

3.06 

3.06 

13 

7     5.5 

72 

6  31  42.10 

31  42.75 

22  51  24.2 

51  26.1 

7.2071 

7.674 

8.06 

3.06 

14 

7     1.6 

73 

6  81  44.66 

31  45.44 

22  51  30.8 

51  32.6 

7.2896 

7.651 

3.06 

3.07 

15 

6  57.7 

74 

6  31  47.71 

31  48.62 

22  51  37.1 

51  38.8 

7.3582 

7.627 

3.06 

3.07 

16 

6  53.9 

75 

6  31  51.23 

31  52.27 

22  51  43.0 

51  44.5 

7.4163 

7.594 

3.06 

3.07 

17 

6  50.0 

76 

6  31  55.22 

31  56.39 

22  51  48.4 

51  49.8 

7.4685 

7.558 

3.06 

8.07 

18 

6  46.1 

77 

6  31  59.70 

32     1.00 

22  51  53.4 

51  54.7 

7.5151 

7.527 

3.06 

3.07 

19 

6  42.3 

78 

6  32    4.65 

32     6.08 

22  51  58.1 

51  59.3 

7.5568 

7.495 

3.05 

3.07 

20 

6  38.4 

79 

6  32  10.08 

82  11.64 

22  52     2.4 

52     3.5 

7.5952 

7.460 

3.05 

3.07 

21 

6  34.6 

80 

6  32  15.99 

32  17.68 

22  52     6.4 

52     7.4 

7.6298 

7.416 

3.05 

8.07 

22 

6  30.8 

81 

6  32  22.36 

32  24.18 

22  52     9.9 

52  10.8 

7.6615 

7.353 

3.05 

8.07 

23 

6  27.0 

82 

6  32  29.20 

32  31.15 

22  52  12.9 

52  13.7 

7.6917 

7.289 

8.05 

3.07 

24 

6  23.2 

83 

6  32  36.52 

32  38.60 

22  52  15.5 

52  16.2 

7.7199 

7.222 

8.04 

3.07 

25 

6  19.4 

84 

6  32  44.31 

32  46.52 

22  52  17.7 

52  18.3 

7.7458 

7.153 

3.04 

3.07 

26 

6  15.6 

85 

6  32  52.56 

32  54.89 

22  52  19.6 

52  20.1 

7.7700 

7.059 

3.04 

3.07 

27 

6  11.8 

86 

6  33     1.27 

33     8.73 

22  52  21.0 

52  21.4 

7.7932 

6.921 

3.04 

8.07 

28 

6     8.0 

87 

6  33  10.45 

33  18.03 

22  52  22.0 

52  22.3 

7.8150 

6.745 

3.03 

3.08 

29 

6     4.2 

88 

6  33  20.08 

33  22.79 

22  52  22.6 

52  22.7 

7.8353 

+  6.386 

3.03 

3.08 

30 

6     0.4 

89 

6  33  30.16 

33  33.00 

22  52  22.7 

52  22.7 

7.8547 

-  5.842 

3.03 

3.08 

31 

5  56.7 

90 

6  33  40.69 

33  43.65 

22  52  22.4 

52  22.3 

7.8731 

6.582 

3.02 

3.08 

Apr.  1 

5  52.9 

91 

6  33  51.66 

33  54.74 

22  52  21.6 

52  21.4 

7.8905 

6.863 

3.02 

3.08 

2 

5  49.2 

92 

6  34    3.07 

34     6.28 

22  52  20.3 

52  20.0 

7.9074 

7.018 

3.02 

3.08 

3 

5  45.5 

93 

6  34  14.93 

34  18.26 

22  52  18.6 

52  18.2 

7.9235 

7.120 

3.01 

3.09 

4 

5  41.7 

94 

6  34  27.22 

34  30.67 

22  52  16.5 

52  16.0 

7.9388 

7.203 

3.01 

3.09 

5 

5  38.0 

95 

6  34  39.94 

34  43.51 

22  52  14.0 

52  13.3 

7.9534 

7.281 

3.00 

3.09 

6 

5  34.3 

96 

6  34  53.09 

34  56.78 

22  52  11.0 

52  10.2 

7.9675 

7.353 

3.00 

3.09 

7 

5  30.6 

97 

6  35     6.66 

35  10.47 

22  52     7.5 

52     6.6 

7.9809 

7.410 

3.00 

3.09 

8 

5  26.9 

98 

6  35  20.65 

35  24.57 

22  52    3.6 

52     2.5 

7.9938 

7.460 

2.99 

3.10 

9 

5  23.2 

99 

6  35  35.05 

35  39.09 

22  51  59.2 

51  57.9 

8.0062 

7.509 

2.99 

3.10 

10 

5  19.5 

100 

6  35  49.86 

35  54.01 

22  51  54.3 

51  52.9 

8.0180 

7.553 

2.98 

3.10 

11 

5  15.8 

101 

6  36     5.07 

36     9.34 

22  51  48.9 

51  47.4 

8.0296 

7.594 

2.98 

3.10 

12 

5  12.2 

102 

6  36  20.69 

36  25.07 

22  51  43.0 

51  41.4 

8.0409 

7.627 

2.98 

3.11 

18 

5     8.5 

103 

6  86  36.71 

36  41.20 

22  51  86.7 

51  34.9 

8.0517 

7.658 

2.97 

3.11 

14 

5    4.8 

104 

6  36  53.13 

36  57.73 

22  51  29.9 

51  28.0 

8.0621 

7.690 

2.97 

3.11 

15 

5     1.2 

105 

6  37     9.94 

37  14.65 

22  51  22.6 

51  20.5 

8.0722 

7.722 

2.97 

3.11 

16 

4  57.6 

106 

6  37  27.14 

37  31.96 

22  51   14.7 

51   12.5 

8.0821 

7.750 

2.96 

3.12 

17 

4  53.9 

107 

6  37  44.73 

37  49.66 

22  51     6.4 

51     4.0 

8.0916 

7.774 

2  96 

3.12 

18 

4  50.3 

108 

6  38     2.70 

88     7.74 

22  50  57.6 

50  55.1 

8.1008 

7.798 

2.96 

3.12 

19 

4  46.7 

109 

6  38  21.05 

38  26.20 

22  50  48.8 

50  45.7 

8.1096 

7.822 

2.95 

3.12 

20 

4  43.1 

no 

6  88  39.77 

38  45.02 

22  50  88.5 

50  35.8 

8.1182 

7.844 

2.95 

3.12 

21 

4  39.5 

HI 

6  38  58.86 

39     4.21 

22  50  28.2 

50  25.3 

8.1264 

7.867 

2.94 

3.13 

22 

4  35.9 

112 

6  39  18.31 

39  23.77 

22  50  17.3 

50  14.3 

8.1347 

7.889 

2.94 

8.13 

23 

4  32.3 

113 

6  39  38.13 

39  43.69 

22  50    5.9 

50     2.8 

8.1426 

7.908 

2.93 

3.18 

24 

4  28.7 

114 

6  39  58.30 

40    3.97 

22  49  54.0 

49  50.7 

8.1502 

7.926 

2.93 

3.14 

25 

4  25.1 

115 

6  40  18.83 

40  24.60 

22  49  41.6 

49  38.1 

8.1576 

7.945 

2.92 

3.14 

26 

4  21.5 

116 

6  40  39.70 

40  45.57 

22  49  28.6 

49  25.0 

8.1647 

7.964 

2.92 

3.14 

27 

4  17.9 

117 

6  41     0.91 

41     6.88 

22  49  15.1 

49  11.3 

8.1717 

7.981 

2.91 

3.14 

28 

4  14.3 

118 

6  41  22.46 

41  28.53 

22  49     1.0 

48  57.1 

8.1784 

7.998 

2.91 

8.14 

29 

4  10.7 

119 

6  41  44.34 

41  50.51 

22  48  46.4 

48  42.3 

8.1850 

8.013 

2.90 

3.15 

30 

4    7.2 

120 

6  42     6.55 

42  12.81 

22  48  31.3 

48  27.0 

8.1913 

8.030 

2.89 

3.15 

31 

4    8.7 

121 

6  42  29.08 

42  35.43 

'22  48  15.5 

48  111 

+8.1975 

-  8.048 

+2.89 

-3.15 

358 


SATURN,    1857. 


FOR  WASHINGTON  SIDEREAL  NOON 

AND    1 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
real 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  1 
In  Sidereal  Minute*. 

Log.  Coefficient 
off*. 

Meridian  Transit. 

Date. 

At 
Sidereal  Oh. 

At 
Transit. 

At 
Sidereal  Oh. 

At 
Transit. 

In  R.A. 

In  Dee. 

InlLA. 

In  Dee. 

d. 

h.   m. 

h.    m.    s. 

m.    s. 

O        /        Jl 

t     n 

May  1 

4     3.7 

121 

6  42  29.08 

42  35.43 

+22  48  15.5 

48  11.1 

+8.1975 

-  8.048 

+2.89 

-3.15 

2 

4     0.2 

122 

6  42  51.93 

42  58.38 

22  47  59.1 

47  54.5 

8.2035 

8.064 

2.88 

8.15 

3 

3  56.6 

123 

6  43  15.09 

43  21.63 

22  47  42.1 

47  37.4 

8.2092 

8.078 

2.87 

3.15 

4 

3  53.1 

124 

6  43  3855 

43  45.18 

22  47  24.6 

47  19.7 

8.2147 

8.091 

2.86 

3.15 

5 

3  49.6 

125 

6  44     2.31 

44     9.03 

22  47     6.6 

47     1.5 

8.2201 

8.105 

2.85 

3.15 

6 

3  46.0 

126 

6  44  26.36 

44  33.17 

22  46  47.9 

46  42.7 

8.2255 

8.120 

2.85 

3.16 

7 

3  42.5 

127 

6  44  50.71 

44  57.61 

22  46  28.6 

46  23.2 

8.2307 

8.133 

2.84 

3.16 

8 

3  39.0 

128 

6  45  15.35 

45  22.34 

22  46     8.8 

46     3.2 

8.2357 

8.145 

2.83 

3.16 

9 

3  35.4 

129 

6  45  40.27 

45  47.35 

22  45  48.4 

45  42.6 

8.2405 

8.158 

2.82 

3.16 

10 

3  31.9 

130 

6  46     5.46 

46  12.62 

22  45  27.4 

45  21.4 

8.2452 

8.170 

2.81 

3.16 

11 

3  28.4 

131 

6  46  30.92 

46  38.16 

22  45     5.8 

44  59.7 

8.2498 

8.181 

2.81 

3.16 

12 

3  24.9 

132 

6  46  56  65 

47     3.98 

22  44  43.7 

44  37.4 

8.2544 

8.192 

2.80 

3.16 

13 

3  21.4 

133 

6  47  22.65 

47  30.06 

22  44  21.0 

44  14.5 

8.2589 

8.203 

2.79 

3.16 

14 

3  17.9 

134 

6  47  48.92 

47  56.41 

22  43  57.7 

43  51.0 

8.2632 

8.214 

2.79 

3.16 

15 

3  14.4 

135 

6  48  15.44 

48  23.01 

22  43  33.8 

43  27.0 

8.2673 

8.224 

2.78 

3.16 

16 

3  10.9 

136 

6  48  42.21 

48  49.86 

22  43     9.4 

43     2.4 

8.2713 

8.235 

2.78 

3.16 

17 

3     7.4 

137 

6  49     9.23 

49  16.96 

22  42  44.3 

42  37.1 

8.2753 

8.246 

2.77 

3.16 

18 

3     3.9 

138 

6  49  36.49 

49  44.29 

22  42  18.6 

42  11.3 

8.2791 

8.257 

2.76 

3.16 

19 

3     0.4 

139 

6  50    3.99 

50  11.87 

22  41  52.3 

41  44.8 

8.2829 

8.266 

2.75 

3.16 

20 

2  57.0 

140 

6  50  31.73 

50  39.68 

22  41  25.4 

41   17.7 

8.2865 

8.276 

2.74 

3.16 

21 

2  53.5 

141 

6  50  59.70 

51     7.72 

22  40  57.9 

40  50.0 

8.2900 

8.286 

2.73 

3.16 

22 

2  50.1 

142 

6  51  27.89 

51  35.98 

22  40  29.7 

40  21.6 

8.2934 

8.296 

2.72 

3.16 

23 

2  46.6 

143 

6  51  56.30 

52     4.46 

22  40     0.9 

39  52.6 

8.2967 

8.306 

2.70 

3.16 

24 

2  43.1 

144 

6  52  24.92 

52  33.15 

22  39  31.4 

39  22.9 

8.2998 

8.316 

2.69 

3.16 

25 

2  39.7 

145 

6  52  53.74 

53     2.04 

22  39     1.3 

38  52.6 

8.3028 

8.324 

2.68 

3.16 

26 

2  36.2 

146 

6  53  22.76 

53  31.13 

22  38  30.6 

38  21.7 

8.3058 

8.333 

2.67 

3.16 

27 

2  32.8 

147 

6  53  51.98 

54    0.41 

22  37  59.3 

37  50.2 

8.3088 

8.342 

2.65 

3.16 

28 

2  29.4 

148 

6  54  21.40 

54  29.89 

22  37  27.3 

37  18.1 

8.3117 

8.351 

2.64 

3.16 

29 

2  25.9 

149 

6  54  51.01 

54  59.57 

22  36  54.7 

36  45.4 

8.3145 

8.358 

2.63 

3.16 

30 

2  22.5 

150 

6  55  20.81 

55  29.43 

22  36  21.6 

36  12.0 

8.3171 

8.366 

2.61 

3.16 

31 

2  19.1 

151 

6  55  50.78 

55  59.46 

22  35  47.8 

35  380 

8.3196 

8.374 

2.60 

3.16 

Jane  1 

2  15.6 

152 

6  56  20.92 

56  29.66 

22  35  13.4 

35     34 

8.3220 

8.383 

2.59 

3.16 

2 

2  12.2 

153 

6  56  51.23 

57     0.03 

22  34  38.3 

34  28.1 

8.3244 

8.391 

2.58 

3.16 

3 

2     8.8 

154 

6  57  21.70 

57  30.56 

22  34     2.6 

33  52.2 

8.3267 

8.897 

2.57 

3.16 

4 

2     5.4 

155 

6  57  52.33 

58     1.25 

22  33  26.4 

33  15.8 

8.3289 

8.404 

2.56 

3.16 

5 

2     1.9 

156 

6  58  23.11 

58  32.09 

22  32  49.6 

32  38.8 

8.3310 

8.412 

2.55 

3.16 

6 

1  58.5 

157 

6  58  54.05 

59     3.08 

22  32  12.1 

32     1.2 

8.3331 

8.419 

2.54 

3.16 

7 

1  55.1 

158 

6  59  25.13 

59  34.21 

22  31  34.0 

31  22.9 

8.3350 

8.426 

2.53 

3.16 

8 

1  51.7 

159 

6  59  56.34 

60     5.48 

22  30  55.3 

30  44.0 

8.3369 

8.432 

2.51 

3.16 

9 

1  48.3 

160 

7     0  27.69 

0  36.88 

22  30  16.1 

30    4.6 

8.3388 

8.438 

2.50 

3.15 

10 

1  44.9 

161 

7     0  59.18 

1     8.42 

22  29  36.4 

29  24.7 

8.3407 

8.444 

2.49 

3.15 

11 

1  41.5 

162 

7     1  80.80 

1  40.09 

22  28  56  0 

28  44.1 

8.3424 

8.452 

2.47 

3.15 

12 

1  38.1 

163 

7     2     2.54 

2  11.87 

22  28  14.9 

28     2.8 

8.3440 

8.459 

2.46 

3.15 

13 

1  34.7 

164 

7     2  34.39 

2  43.77 

22  27  33.1 

27  20.8 

8.3456 

8.466 

2.44 

3.14 

14 

1  31.3 

165 

7     3     6.36 

3  15.78 

22  26  50.7 

26  38.2 

8.3471 

8.471 

2.42 

3.14 

15 

1  27.9 

166 

7     3  38.44 

3  47.90 

22  26     7.8 

25  55.1 

8.3486 

8.477 

2.41 

3.14  1 

16 

I  24.5 

167 

7     4  10.63 

4  20.13 

22  25  24.4 

25  11.5 

8.3500 

8.483 

2.39 

3.13 

17 

1  21.1 

168 

7     4  4292 

4  52.46 

22  24  40.3 

24  27.2 

8.3514 

8.489 

2.38 

3.13 

18 

1  17.7 

169 

7     5  15.31 

5  24.89 

22  23  55.6 

23  42.3 

8.3527 

8.495 

2.36 

3.13 

19 

1  14.3 

170 

7     5  47.79 

5  57.41 

22  23  10.3 

22  56.8 

8.3539 

8.501 

2.34 

3.13 

20 

1  10.9 

171 

7     6  20.36 

6  30.02 

22  22  24.3 

22  10.6 

8.3550 

8.507 

2.31 

3.12 

21 

1     7.5 

172 

7     6  53.01 

7     2.70 

22  21  37.8 

21   23.9 

8.3560 

8.511 

2  28 

3.12 

22 

1     4.1 

173 

7     7  25.73 

7  85.46 

22  20  50.8 

20  36.7 

8.3570 

8.516 

2.24 

3.12 

23 

1     0.7 

174 

7     7  58.53 

8     8.29 

22  20    3.2 

19  49.0 

8.3580 

8.521 

2.20 

3.11 

24 

0  57.4 

175 

7     8  31.41 

8  41.20 

22  19  15.1 

19     0.7 

8.3590 

8.526 

2.16 

3.11 

25 

0  54.0 

176 

7     9     4.35 

9  14.17 

22  18  26.5 

18  11.9 

8.3597 

8.531 

2.13 

3.10 

26 

0  50.6 

177 

7     9  37.34 

9  47.19 

22  17  37.3 

17  22.5 

8.3604 

8.536 

2.10 

3.10 

27 

0  47.2 

178 

7  10  10.38 

10  20.26 

22  16  47.5 

16  32.5 

8.3611 

8.541 

2  06 

3.09 

28 

0  43.8 

179 

7  10  43.48 

10  53.38 

22  15  57.3 

15  42.1 

6.3617 

8.545 

2.02 

3.09 

29 

0  40.5 

180 

7  11   16.62 

11  26.55 

22  15     6.6 

14  51.2 

8.3623 

8.549 

1.98 

3.08 

30 

0  37.1 

181 

7  11  49.80 

11  59.76 

22  14  15.3 

13  59.8 

8.3627 

8.554 

1.93 

3.08 

31 

0  33.7 

182 

7   12  23.01 

12  82.99 

+22  13  23.5 

13     7.8 

+8.3631 

-  8.558 

+1.88 

-8  07 
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FOR  WASHINGTON  SIDEREAL 

NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 

of 
Meridian  Transit. 

Side- 
real 
Date. 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  oft 
in  Sidereal  Minutes. 

Log.  Coefficient 
off. 

At 
Sidereal  Oh. 

At 
Transit. 

At 
Sidereal  Oh. 

At 
Transit. 

In  RA. 

In  Dee. 

IhRA. 

In  Deo. 

d.    h.   m. 

h.    m.    a. 

m.    a. 

o 

/     u 

/      u 

July  1     0  33.7 

182 

7  12  23.01 

12  32.99 

+22 

13  23.5 

13     7.8 

+8.3631 

-  8.558 

+1.88 

-8.07 

2    0  30.3 

183 

7  12  56.25 

13     6.25 

22 

12  31.2 

12  15.3 

8.3635 

8.562 

1.82 

8.07 

3     0  26.9 

184 

7  13  29.52 

13  39.54 

22 

U  38.4 

11  22.3 

8.3638 

8.566 

1.76 

3.06 

4     0  23.6 

185 

7  14     2.81 

14  12.85 

22 

10  45.1 

10  28.8 

8.3640 

8.571 

+1.68 

3.06 

5    0  20.2 

186 

7  14  86.11 

14  46.17 

22 

9  51.2 

9  34.8 

8.3642 

8.575 

3.05 

6     0  16.8 

187 

7  15     9.42 

15  19.50 

22 

8  56.9 

8  40.3 

8.3643 

8.578 

3.05 

7     0  13.4 

188 

7  15  42.74 

15  52.83 

22 

8     2.1 

7  45.4 

8.3643 

8.582 

3.04 

8     0  10.0 

189 

7  16  16.06 

16  26.16 

22 

7     6.8 

6  50.0 

*  8.3644 

8.586 

3.04 

9    0     6.7 

190 

7  16  49.39 

16  59.50 

22 

6  11.1 

5  54.1 

8.3645 

8.589 

3.03 

10    0    3.3 

191 

7  17  22.72 

17  32.84 

22 

5  15.0 

4  57.8 

8.3644 

8.592 

3.02 

10  23  59.9 

192 

7  17  56.04 

18     6.17 

22 

4  18.5 

4     1.1 

8.3642 

8.596 

3.01 

11  23  56.5 

193 

7  18  29.34 

18  89.48 

22 

3  21.5 

3     4.0 

8.3640 

8.599 

3.00 

12  23  58.1 

194 

7  19     2.63 

19  12.78 

22 

2  24.1 

2     6.5 

8.3639 

8.602 

2.99 

13  23  49.8 

195 

7  19  35.91 

19  46.06 

22 

1  26.3 

1     8.5 

8.3636 

8.605 

-1.68 

2.98 

14  23  46.4 

196 

7  20    9.16 

20  19.32 

22 

0  28.0 

0  10.1 

8.3633 

8.609 

1.75 

2.97 

15  28  43.0 

197 

7  20  42.38 

20  52.54 

21 

59  29.3 

59  11.3 

8.3629 

8.612 

1.81 

2.96 

16  23  39.6 

198 

7  21   15.57 

21  25.73 

21 

58  80.2 

58  12.1 

8.3624 

8.614 

1.87 

2.95 

17  23  36.2 

199 

7  21  48.72 

21  58.87 

21 

57  30.8 

57  12.5 

8.3618 

8.616 

1.93 

2.94 

18  23  32.9 

200 

7  22  21.82 

22  31.98 

21 

56  31.1 

56  12.6 

8.3612 

8.619 

1.98 

2.93 

19  23  29.5 

201 

7  22  54.88 

23     5.04 

21 

55  31.0 

55  12.4 

8.3606 

8.622 

2.04 

2.92 

20  28  26.1 

202 

7  23  27.89 

23  38.04 

21 

54  30.6 

54  11.9 

8.3599 

8.624 

2.09 

2.91 

21  23  22.7 

203 

7  24     0.84 

24  10.99 

21 

53  29.8 

53  11.0 

8.3591 

8.627 

2.14 

2.89 

22  23  19.3 

204 

7  24  33.73 

24  43.87 

21 

52  28.7 

52     9.8 

8.3582 

8.629 

2.19 

2.87 

23  23  16.0 

205 

7  25     6.55 

25  16.68 

21 

51  27.3 

51     8.3 

8.3578 

8.631 

2.23 

2.85 

24  23  12.6 

206 

7  25  39.30 

25  49.42 

21 

50  25.6 

50     6.5 

8.3564 

8.633 

2.26 

2.83 

25  23     9.2 

207 

7  26  11.98 

26  22.09 

21 

49  23.7 

49    4.5 

8.3553 

8.634 

2.29 

2.81 

26  23     5.8 

208 

7  26  44.57 

26  54.67 

21 

48  21.5 

48     2.2 

8.3542 

8.636 

2.31 

2.79 

27  23     2.4 

209 

7  27  17.08 

27  27.16 

21 

47  19  0 

46  59.6 

8.3530 

8.638 

2.33 

2.77 

28  22  59.0 

210 

7  27  49.49 

27  59.55 

21 

46  16.3 

45  56.8 

8.3517 

8.640 

2.34 

2.75 

29  22  55.6 

211 

7  28  21.81 

28  31.85 

21 

45  13.3 

44  53.7 

8.3504 

8.641 

2.36 

2.73 

30  22  52.2 

212 

7  28  54.03 

29     4.05 

21 

44  10.2 

43  50.5 

8.3490 

8.642 

2.38 

2.71 

31  22  48.8 

213 

7  29  26.14 

29  36.14 

21 

43     6.9 

42  47.1 

8.3476 

8.644 

2.39 

-2.68 

Aug.  1  22  45.4 

214 

7  29  58.15 

30     8.13 

21  42     3.4 

41  43.5 

8.3462 

8.645 

241 

2  22  42.0 

215 

7  30  30.05 

30  40.01 

21 

40  59.7 

40  39.7 

8.3447 

8.646 

2.42 

3  22  38.6 

216 

7  31     1.84 

31  11.77 

21 

39  55.8 

89  35.7 

8.3430 

8.647 

2.44 

4  22  35.2 

217 

7  31  33.50 

31  43.40 

21 

38  51.8 

38  31.6 

8.3413 

8.648 

2.45 

5  22  31.8 

218 

7  32     5.04 

32  14.91 

21  37  47.7 

37  27.5 

8.3396 

8.649 

2.47 

6  22  28.4 

219 

7  32  36.45 

32  46.29 

21 

36  43.5 

36  23.3 

8.3378 

8.649 

2.49 

7  22  25.0 

220 

7  33     7.73 

33  17.54 

21 

35  39.2 

35  18.9 

8.3360 

8.650 

2.50 

8  22  21.6 

221 

7  33  38.88 

33  48.66 

21 

34  34.7 

34  14.4 

8.3341 

8.651 

2.51 

9  22  18.2 

222 

7  34     9.89 

34  19.64 

21 

33  30.2 

33    9.8 

8.3321 

8.651 

2.53 

10  22  14.8 

223 

7  34  40.75 

34  50.46 

21 

32  25.7 

32     5.2 

8.3300 

8.651 

2.54 

11  22  11.4 

224 

7  35  11.46 

35  21.14 

21 

31  21.1 

31     0.6 

8.3279 

8.652 

2.55 

12  22    8.0 

225 

7  35  42.02 

35  51.66 

21 

30  16.5 

29  56.0 

8.3257 

8.652 

2.56 

13  22    4.5 

226 

7  36  12.43 

36  22.03 

21 

29  11.9 

28  51.4 

8.3235 

8.652 

2.58 

14  22     1.1 

227 

7  36  42.68 

36  52.24 

21 

28     7.3 

27  46.8 

8.3211 

8.651 

2.59 

15  21  57.7 

228 

7  37  12.76 

37  22.27 

21 

27     2.8 

26  42.3 

8.3186 

8.651 

2.60 

16  21  54.2 

229 

7  37  42.66 

37  52.13 

21 

25  58.3 

25  37.8 

8.3161 

8.651 

2.62 

17  21  10.8 

230 

7  38  12.39 

38  21.81 

21 

24  53.9 

24  83.4 

8.3135 

8.650 

2.63 

18  21  47.3 

231 

7  38  41.94 

38  51.31 

21 

23  49.5 

23  29.0 

8.3108 

8.650 

2.64 

19  21  43.9 

232 

7  39  11.30 

39  20.62 

21 

22  45.2 

22  24.7 

8.3080 

8.649 

2.66 

20  21  40.4 

233 

7  39  40.47 

39  49.74 

21 

21  41.1 

21  20.6 

8.3051 

8.648 

2.67 

21  21  37.0 

234 

7  40     9.44 

40  18.66 

21 

20  37.1 

20  16.6 

8.3021 

8.647 

2.68 

22  21  33.5 

235 

7  40  38.21 

40  47.37 

21 

19  33.2 

19  12.8 

8.2991 

8.646 

2.69 

23  21  30.0 

236 

7  41     6.78 

41   15.88 

21 

18  29.4 

18     9.1 

8.2959 

8.645 

2.70 

+2.68 

24  21  26.5 

237 

7  41  35.13 

41  44.17 

21 

17  25.9 

17     5.6 

8.2925 

8.644 

2.71 

2.72 

25  21  23.1 

238 

7  42    3.26 

42  12.24 

21 

16  22.6 

16     2.3 

8.2892 

8.642 

2.72 

2.76 

26  21  19.7 

239 

7  42  31.18 

42  40.10 

21 

15  19.5 

14  59.3 

8.2858 

8.641 

2.73 

2.79 

27  21   16.2 

240 

7  42  58.88 

43     7.74 

21 

14  16.7 

13  56.5 

8.2822 

8.639 

2.74 

2.82 

28  21  12.7 

241 

7  43  26.34 

43  35.14 

21 

13  14.1 

12  54.0 

8.2785 

8.637 

2.75 

2.85 

29  21     9.3 

242 

7  43  53.57 

44     2.30 

21 

12  11.8 

11  51.8 

8.2748 

8.635 

2.76 

2.88 

30  21     5.8 

243 

7  44  20.56 

44  29.22 

21 

11     9.9 

10  49.9 

8.2709 

8.632 

2.77 

2.91 

31  21     2.3 

244 

7  44  47.31 

44  55.90 

+21 

10     8.3 

9  48.4 

+8.2670 

-  8.630 

-2.77 

+2.94 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.          j 

Mean  Solar  Time 
of 

Side- 
real 

Appan 
Right  A*© 

ant 
anslon. 

Apparent  Declination. 

Log.  Coefficient  of  I 
in  Sidereal  Minute*. 

Log.  Coefficient 
off*. 

Meridian  Transit. 

Date. 

At 
Sidereal  Oh. 

h.    m.    s. 

At 
Transit. 

At 
Sidereal  Oh. 

At 

Transit 

In  R.A 

In  Dec. 

InRJL 

In  Deo. 

d.    h.   m. 

m.    s. 

O         /         /! 

i      ii 

Sept  1  20  58.8 

245 

7  45  13.82 

45  22.34 

+21     9     7.0 

8  47.2 

+8.2631 

-  8.628 

-2.78 

+2.96 

2  20  55.3 

246 

7  45  40.09 

45  48.54 

21     8     6.1 

7  46.4 

8.2590 

8.625 

2.79 

2.98  | 

3  20  51.8 

247 

7  46     6.10 

46  14.48 

21     7     5.5 

6  45.9 

8.2546 

8.622 

2.79 

3.00 

4  20  48.3 

248 

7  46  31.85 

46  40.15 

21     6     5.4 

5  45.9 

8.2502 

8.619 

2.80 

3 .02 

5  20  44.8 

249 

7  46  57.34 

47     5.56 

21     5     5.7 

4  46.3 

8.2458 

8.616 

2.81 

3.04 

6  20  41.3 

250 

7  47  22.57 

47  30.71 

21     4     6.3 

3  47.1 

8.2413 

8.614 

2.81 

3.06 

7  20  37.8 

251 

7  47  47.54 

47  55.60 

21     3     7.4 

2  48.3 

8.2366 

8.610 

2.82 

3.08 

8  20  34.3 

252 

7  48  12.23 

48  20.21 

21     2     8.9 

1  50.0 

8.2317 

8.607 

2.83 

3.10  . 

9  20  30.8 

253 

7  48  36.64 

48  44.53 

21     1  10.9 

0  52.2 

8.2266 

8.603 

2.83 

3.12 

10  20  27.2 

254 

7  49    0.76 

49     8.56 

20  60  13.5 

59  54.9 

8.2215 

8.599 

2.84 

3.13 

11  20  23.7 

255 

7  49  24.60 

49  32.31 

20  59  16.6 

58  58.2 

8.2163 

8.594 

2.84 

3.15  1 

12  20  20.1 

256 

7  49  48.15 

49  55.77 

20  58  20.3 

58     2.0 

8.2109 

8.590 

2.85 

3.16  1 

13  20  16.6 

257 

7  50  11.40 

50  18.93 

20  57  24.6 

57     6.5 

8.2053 

8.585 

2.86 

3.18 

14  20  13.0 

258 

7  50  34.35 

50  41.78 

20  56  29.5 

56  11.6 

8.1994 

8.580 

2.86 

3.19 

15  20     9.5 

259 

7  50  56.98 

51     4.32 

20  55  35.0 

55  17.3 

8.1933 

8.576 

2.87 

3.21 

16  20     5.9 

260 

7  51  19.30 

51  26.54 

20  54  41.0 

54  23.5 

8.1873 

8.571 

2.87 

3.22 

17  20     2.3 

261 

7  51  41.31 

51  48.45 

20  53  47.7 

53  30.4 

8.1811 

8.565 

2.88 

3.23 

18  19  58.7 

262 

7  52     3.00 

52  10.04 

20  52  55.1 

52  38.0 

8.1745 

8.560 

2.89 

3.24 

19  19  55.1 

263 

7  52  24.35 

52  31.29 

20  52    3.2 

51  46.3 

8.1677 

8.553 

2.89 

3.25 

20  19  51.5 

264 

7  52  45.37 

52  52.20 

20  51   12.1 

50  55.4 

8.1609 

8.547 

2.90 

3.26 

21   19  47.9 

265 

7  53     6.06 

53  12.78 

20  50  21.7 

50     5.3 

8.1538 

8.541 

2.91 

3.27 

22  19  44.3 

266 

7  53  26.41 

53  33.02 

20  49  32.1 

49  16.0 

8.1466 

8.534 

2.91 

3.28 

23  19  40.7 

267 

7  53  46.42 

53  52.92 

20  48  43.3 

48  27.4 

8.1391 

8.526 

2.92 

3.29 

24  19  37.1 

268 

7  54     6.08 

54  12.47 

20  47  55.3 

47  39.6 

8.1313 

8.519 

2.92 

3.30 

25  19  33.5 

269 

7  54  25.39 

54  31.67 

20  47     8.1 

46  52.6 

8.1235 

8.512 

2.93 

3.31 

26  19  29.9 

270 

7  54  44.35 

54  50.52 

20  46  21.7 

46     6.5 

8.1153 

8.505 

2.94 

3.32 

27  19  26.2 

271 

7  55     2.95 

55     9.01 

20  45  36.0 

45  21.1 

8.1068 

8.497 

2.94 

3.33 

28  19  22.6 

272 

7  55  21.18 

55  27.12 

20  44  51.2 

44  36.6 

8.0980 

8.488 

2.95 

3.34 

29  19  19.0 

273 

7  55  39.04 

55  44.86 

20  44     7.4 

43  53.1 

8.0890 

8.478 

2.95 

3.35 

30  19  15.3 

274 

7  55  56.53 

56     2.23 

20  43  24.6 

43  10.6 

8.0799 

8.468 

2.96 

3.36 

Oct    1  19  11.7 

275 

7  56  13.66 

56  19.24 

20  42  42.7 
20  4*2     1.8 

42  29.0 

8.0707 

8.459 

2.96 

8.87 

2  19     8.0 

276 

7  56  30.42 

56  35.88 

41  48.4 

8.0610 

8.448 

2.96 

3.38 

3  19     4.4 

277 

7  56  46.80 

56  52.14 

20  41   21.8 

41     8.7 

8.0509 

8.438 

2.97 

3.39 

4  19     0.7 

278 

7  57     2.80 

57     8.01 

20  40  42.8 

40  30.0 

8.0403 

8.427 

2.97 

3.39 

5  18  57.1 

279 

7  57  18.40 

57  23.49 

20  40     4.8 

39  52.3 

8.0292 

8.416 

2.97 

3.40 

6  18  53.4 

280 

7  57  33.60 

57  38.56 

20  39  27.8 

39  15.7 

8.0177 

8.403 

2.98 

3.40 

7  18  49.7 

281 

7  57  48.40 

57  53.23 

20  38  51.9 

38  40.1 

8.0061 

8.391 

2.98 

3.41 

8  18  46.0 

282 

7  58     2.81 

58     7.51 

20  38  17.0 

38     5.5 

7.9942 

8.378 

2.99 

3.41 

9  18  42.3 

283 

7  58  16.82 

58  21.39 

20  37  43.1 

87  32.0 

7.9818 

8.365 

2.99 

3.41 

10  18  38.6 

284 

7  58  30.43 

58  34.86 

20  37  10.3 

36  59.6 

7.9687 

8.350 

2.99 

3.42 

11   18  34.9 

285 

7  58  43.62 

58  47.92 

20  36  38.6 

36  28.3 

7.9549 

8.334 

3.00 

3.42 

12  18  31.1 

286 

7  58  56.39 

59     0.55 

20  36     8.1 

35  58.1 

7.9406 

8.318 

3.00 

3.42 

13  18  27.4 

287 

7  59     8.74 

59  12.76 

20  35  38.7 

35  29.1 

7.9259 

8.302 

3.01 

3.43 

14  18  23.7 

288 

7  59  20.67 

59  24.55 

20  35  10.4 

35     1.2 

7.9104 

8.284 

3.01 

3.44 

15  18  19.9 

289 

7  59  32.17 

59  35.91 

20  34  43.3 

34  34.5 

7.8943 

8.265 

3.01 

3.45 

16  18  16.2 

290 

7  59  43.25 

59  46.85 

20  34  17.4 

34     9.0 

7.8775 

8.245 

3.02 

3.46 

17  18  12.4 

291 

7  59  53.89 

59  57.35 

20  33  52.7 

33  44.7 

7.8597 

8.224 

3.02 

3.46 

18  18     8.6 

292 

8    0    4.10 

0     7.42 

20  33  29.3 

33  21.7 

7.8412 

8.199 

3.02 

3.47 

19  18     4.9 

293 

8    0  13.87 

0  17.04 

20  33     7.1 

32  59.9 

7.8216 

8.175 

3.03 

3.48 

20  18     1.1 

294 

8    0  23.20 

0  26.22 

20  32  46.2 

32  39.4 

7.8012 

8.148 

8.03 

3.48 

21   17  57.3 

295 

8     0  32.09 

0  34.96 

20  32  26.6 

32  20.3 

7.7794 

8.120 

3.03 

3.49 

22  17  53.5 

296 

8     0  40.53 

0  43.25 

20  32     8.2 

32     2.3 

7.7563 

8.092 

3.03 

3.49 

23  17  49.7 

297 

8    0  48.52 

0  51.09 

20  31  51.0 

31  45.5 

7.7315 

8.059 

3.04 

3.50 

24  17  45.9 

298 

8     0  56.05 

0  58.47 

20  31  35.2 

31  30.1 

7.7053 

8.022 

3.04 

3.50 

25  17  42.1 

299 

8     1     3.13 

1     5.40 

20  31  20.7 

31  16.0 

7.6777 

7.983 

3.04 

3.50 

26  17  38.3 

300 

8     1     9.76 

1  11.88 

20  31     7.5 

31     3.3 

7.6478 

7.938 

3.04 

3.51 

27  17  34.4 

301 

8     1  15.93 

I  17.90 

20  30  55.7 

30  51.9 

7.6158 

7.889 

3.04 

3.51 

28  17  30.6 

302 

8     1  21.65 

1  23.47 

20  30  45.2 

30  41.8 

7.5816 

7.837 

3.04 

3.52 

29  17  26.8 

303 

8     1  26.92 

1  28.58 

20  30  35.9 

30  33.0 

7.5436 

7.779 

3.04 

3.52 

30  17  22.9 

304 

8     1  31.72 

1  33.23 

20  30  27.9 

30  25.5 

7.5016 

7.705 

3.04 

3.52 

31  17  19.1 

305 

8     1  36.06 

1  37.41 

20  30  21.3 

30  19.3 

7.4555 

7.612 

3.04 

3.53 

32  17  15.2 

306 

8     1  39.94 

1  41.14 

+20  30  16.1 

30  14.5 

+7.4033 

-  7.500 

-3.04 

+3.53 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
real 

Apparent 
Bight  Asoension. 

Apparent  Declination. 

Log.  Coefficient  of  t 
in  Sidereal  Minutes. 

Log.  Coefficient 
ofta. 

Meridian  Transit 

Date. 

At 
Sidereal  Oh. 

h.    m.    s. 

At 

Transit. 

At 
Sidereal  Oh. 

At 

Transit. 

In  R.A. 

In  Dee. 

In  R  JL 

In  Dee. 

d.    h.  m. 

m.    s. 

O        /        ft 

1      u 

Nov.  1  17  15.2 

306 

8     1  39.94 

1  41.14 

+20  30  16.1 

30  14.5 

+7.4033 

-  7.500 

-3.04 

+3.53 

2  17  11.3 

307 

8     1  43.35 

1  44.40 

20  30  12.2 

30  11.1 

7.3441 

7.347 

3.04 

8.53 

S  17     7.4 

308 

8     1  46.30 

1  47.19 

20  30     9.7 

30     9.0 

7.2762 

7.097 

3.05 

3.53 

4  17     3.5 

309 

8     1  48.79 

1  49.52 

20  30     8.6 

30     8.4 

7.1948 

-  6.495 

3.05 

3.53 

5  16  59.6 

310 

8     1  50.81 

1  51.39 

20  30     8.8 

30     9.1 

7.0933 

+  6.796 

3.05 

3.53 

6  16  55.7 

311 

8     1  52.36 

1  52.79 

20  30  10.4 

30  11.1 

6.9622 

7.203 

3.05 

3.53 

7  16  51.8 

312 

8     1  53.45 

1  53.72 

20  30  13.4 

30  14.5 

6.7711 

7.410 

3.05 

3.53 

8  16  47.9 

813 

8     1  54.06 

1  54.17 

20  30  17.8 

30  19.4 

+6.4098 

7.549 

3.05 

3.53 

9  16  43.9 

314 

8     1  54.19 

1  54.14 

20  30  23.6 

80  25.7 

-5.8416 

7.651 

3.05 

8.53 

10  16  40.0 

815 

8     1  53.86 

1  53.65 

20  30  30.7 

30  33.3 

6.5937 

7.734 

3.05 

3.53 

11  16  36.0 

316 

8     1  53.06 

I  52.69 

20  30  39.2 

30  42.3 

6.8587 

7.805 

3.05 

3.53 

12  16  32.1 

317 

8     1  51.78 

1  51.25 

20  30  49.1 

30  52.7 

7.0221 

7.867 

3.05 

3.53 

13  16  28.1 

318 

8     1  50.03 

1  49.34 

20  31     0.4 

31     4.5 

7.1383 

7.921 

3.05 

3.53 

14  16  24.2 

319 

8     1  47.82 

1  46.97 

20  31   13.1 

31  17.7 

7.2299 

7.969 

3.05 

3.53 

15  16  20.2 

320 

8     1  45.14 

1  44.14 

20  31  27.2 

31  32.2 

7.3063 

8.012 

3.05 

3.53 

16  16  16.2 

321 

8     1  41.99 

1  40.83 

20  31  42.7 

31  48.1 

7.3712 

8.050 

3.05 

3.53 

17  16  12.2 

322 

8     1  38.37 

1  37.06 

20  31  59.5 

32     5.4 

7.4277 

8.085 

3.05 

3.52 

18  16     8.2 

323 

8     1  34.28 

1  32.82 

20  32  17.7 

32  24.1 

7.4771 

8.118 

3.04 

3.52 

19  16     4.2 

324 

8     1  29.73 

1  28.11 

20  32  37.3 

32  44.1 

7.5211 

8.148 

3.04 

3.51 

20  16     0.2 

325 

8     1  24.72 

1  22.95 

20  32  58.2 

33     5.4 

7.5606 

8.175 

3.04 

3.50 

21  15  56.1 

326 

8     1  19.26 

1  17.34 

20  33  20.4 

33  28.0 

7.5964 

8.200 

3.04 

3.49 

22  15  52.1 

327 

8     1  13.35 

1  11.28 

20  33  43.9 

33  52.0 

7.6298 

8.224 

8.03 

3.49 

23  15  48.1 

328 

8     1     6.98 

1     4.76 

20  34     8.7 

"34  17.3 

7.6609 

8.247 

3.03 

3.48 

24  15  44.0 

329 

8     1     0.16 

0  57.79 

20  34  34.8 

34  43.8 

7.6895 

8.269 

3.03 

3.48 

25  15  40.0 

330 

8    0  52.89 

0  50.37 

20  35     2.2 

35  11.6 

7.7158 

8.289 

3.02 

3.47 

26  15  35.9 

331 

8    0  45.19 

0  42.52 

20  35  30.8 

35  40.6 

7.7404 

8.307 

3.02 

3.46 

27  15  31.9 

332 

8    0  37.05 

0  34.23 

20  36     0.6 

36  10.8 

7.7636 

8.325 

3.02 

3.46 

28  15  27.8 

333 

8    0  28.48 

0  25.52 

20  36  31.7 

36  42.3 

7.7854 

8.343 

3.01 

3.45 

29  15  23.7 

334 

8    0  19.48 

0  16.38 

20  37     4.0 

37  15.0 

7.8061 

8.359 

3.01 

3.44 

30  15  19.6 

335 

8    0  10.05 

0     6.81 

20  37  37.6 

37  49.0 

7.8259 

8.375 

3.00 

3.43 

Dec.  1  15  15.5 

336 

7  60    0.19 

59  56.81 

20  38  12.4 

38  24.2 

7.8445 

8.390 

3.00 

3.42 

2  15  11.4 

337 

7  59  49.92 

59  46.40 

20  38  48.3 

39     0.5 

7.8618 

8.403 

2.99 

3.42 

3  15     7.3 

338 

7  59  39.24 

59  35.59 

20  39  25.3 

39  37.9 

7.8785 

8.417 

2.99 

3.41 

4  15    3.2 

339 

7  59  28.15 

59  24.37 

20  40     3.5 

40  16.4 

7.8945 

8.429 

2.98 

3.40 

5  14  59.1 

340 

7  59  16.65 

59  12.74 

20  40  42.7 

40  56.0 

7.9096 

8.441 

2.98 

3.39 

6  14  54.9 

341 

7  59    4.76 

59     0.72 

20  41  23.0 

41  36.7 

7.9239 

8.453 

2.97 

3.38 

7  14  50.8 

342 

7  58  5248 

58  48.31 

20  42     4.4 

42  18.4 

7.9377 

8.464 

2.97 

3.37 

8  14  46.6 

343 

7  58  39.81 

58  35.51 

20  42  46.8 

43     1.2 

'7.9511 

8.475 

2.96 

8.36 

9  14  42.5 

344 

7  58  26.75 

58  22.33 

20  43  30.3 

43  45.0 

7.9637 

8.485 

2.96 

3.35 

10  14  38.3 

345 

7  58  13.32 

58    8.78 

20  44  14.8 

44  29.8 

7.9757 

8.495 

2.95 

3.34 

11  14  34.1 

346 

7  57  59.52 

57  54.86 

20  45     0.3 

45  15.6 

7.9872 

8.504 

2.94 

3.33 

12  14  30.0 

347 

7  57  45-36 

57  40.58 

20  45  46.8 

46     2.4 

7.9980 

8.513 

2.93 

3.32 

13  14  25.8 

348 

7  57  30.85 

57  25.96 

20  46  34.1 

46  50.0 

8.0085 

8.521 

2.92 

3.31 

14  14  21.6 

349 

7  57  15.99 

57  10.99 

20  47  22.3 

47  38.5 

8.0186 

8.529 

2.91 

3.30 

15  14  17.4 

350 

7  57     0.79 

56  55.68 

20  48  11.4 

48  27.8 

8.0280 

8.536 

2.90 

3.29 

16  14  13.2 

351 

7  56  45.27 

56  40.06 

20  49     1.3 

49  18.0 

8.0370 

8.543 

2.89 

3.28 

17  14     9.0 

352 

7  56  29.43 

56  24.12 

20  49  52.0 

50     8.9 

8.0458 

8.550 

2.88 

3.27 

18  14     4.8 

353 

7  56  13.27 

56     7.86 

20  50  43.4 

51     0.5 

8.0541 

8.556 

2.86 

3.26 

19  14    0.6 

354 

7  55  56.81 

55  51.30 

20  51  35.6 

51  52.9 

8.0620 

8.562 

2.85 

3.25 

20  13  56.4 

355 

7  55  40.05 

55  34.45 

20  52  28.6 

52  46.1 

8.0695 

8.567 

2.83 

3.24 

21  13  52.2 

356 

7  55  23.01 

55  17.32 

20  53  22.2 

53  39.9 

8.0765 

8.573 

2.82 

3.22 

22  13  48.0 

357 

7  55     5.70 

54  59.92 

20  54  16.4 

54  34.3 

8.0833 

8.578 

2.80 

3.20 

23  13  43.8 

358 

7  54  48.12 

54  42.26 

20  55  11.2 

55  29.3 

8.0899 

8.583 

2.78 

3.17 

24  18  39.6 

359 

7  54  30.28 

54  24.34 

20  56     6.6 

56  24.9 

8.0961 

8.587 

2.76 

3.14 

25  13  35.4 

360 

7  54  12.19 

54     6.18 

20  57     2.6 

57  21.1 

8.1020 

8.592 

2.74 

3.11 

26  13  31.1 

361 

7  53  53.86 

53  47.78 

20  57  59.1 

58  17.8 

8.1074 

8.596 

2.72 

3.08 

27  13  26.9 

362 

7  53  35.31 

53  29.16 

20  58  56.1 

59  14.9 

8.1124 

8.598 

2.69 

3.04 

28  13  22.7 

863 

7  53  16.55 

53  10.34 

20  59  53.6 

60  12.5 

8.1172 

8.602 

2.67 

3.00 

29  13  18.4 

364 

7  52  57.59 

52  51.32 

21     0  51.4 

1  10.4 

8.1216 

8.605 

2.64 

2.95 

30  13  14.2 

365 

7  52  38.45 

52  32.13 

21     1  49.5 

2     8.6 

8.1255 

8.607 

2.61 

2.90 

31  13     9.9 

366 

7  52  19.14 

52  12.77 

21     2  47.9 

3     7.1 

8.1292 

8.609 

2.58 

2.85 

32  13     5.6 

367 

7  51  59.66 

51  53.25 

+21     3  46.6 

4     5.9 

-8.1327 

+  8.611 

-2.54 

+2.78 

46 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mam  Solar  Time 
of 

Ode- 
nal 

Apparent 
Right  Aaoenaion. 

Apparent  Declination. 

Log.  Coefficient  oft 
hV  Sidereal  Minatef. 

Log.  Coefficient 
of  is. 

Meridian  Tranait. 

Date. 

At 

Sidereal  Oh. 

At 

At 
Sidereal  Oh. 

At 

Tnaatt. 

In  B-A. 

In  Dee. 

InRJL 

In  Dae. 

d.    h.  m. 

h.    m.    a. 

m.    a. 

O         /        N 

1         H 

Jan.  0    8  33.3 

0 

8  15  54.77 

15  54.01 

+17  51     5.2 

51     24 

-7.5906 

-  8.154 

+2.61 

+3.23 

1     8  292 

1 

3  15  49.25 

15  48.51 

17  50  45.0 

50  42.3 

7.5765 

8.138 

2.62 

3.23 

2    8  25.2 

2 

3  15  43.91 

15  43.20 

17  50  25.6 

50  234) 

7.5613 

8.121 

2.62 

3.23 

S     8  21.2 

3 

3  15  38.76 

15  38.08 

17  50     7.0 

50    4.5 

7.5453 

8.104 

2.63 

323 

4    8  17.2 

4 

3  15  33.80 

15  33.14 

17  49  49.1 

49  46.7 

7.5287 

8.086 

2.64 

323 

5    8  13.2 

5 

3  15  29.03 

15  2840 

17  49  31.9 

49  29.6 

7.5114 

84)67 

2.64 

323 

6     8     9.2 

6 

3  15  24.45 

15  23.84 

17  49  15.4 

49  13.2 

74934 

84)48 

2.64 

323 

7     8    5.2 

7 

3  15  20.06 

15  1948 

17  48  59.7 

48  57.6 

7.4751 

8.027 

2.65 

323 

8    8     1.2 

8 

3  15  15.85 

15  15.29 

17  48  44.7 

48  42.7 

74560 

8.006 

2.65 

323 

9    7  57.2 

9 

3  15  11.83 

15  11.30 

17  48  30.5 

48  28.6 

7.4344 

7.983 

2.66 

323 

10    7  53.2 

10 

3  15     8.02 

15     7.52 

17  48  17.0 

48  15.2 

74118 

7.959 

2.66 

323 

11     7  49.2 

11 

3  15    4.40 

15     3.92 

17  48    4.2 

48     2.5 

7.3882 

7.933 

2.66 

323 

12     7  45.2 

12 

3  15    0.98 

15    0.53 

17  47  52.2 

47  50.6 

7.3634 

7.905 

2.67 

324 

13    7  41.2 

13 

3  14  57.75 

14  57.33 

17  47  41.0 

47  89.5 

7.3372 

7.875 

2.67 

324 

14     7  37.2 

14 

3  14  54.72 

14  54.32 

17  47  30.6 

47  29.2 

7.3085 

7.842 

2.68 

325 

15     7  33.2 

15 

3  14  51.89 

14  51.52 

17  47  21.0 

47  19.7 

7.2770 

7.805 

2.68 

325 

16     7  29.2 

16 

3  14  49.27 

14  48.93 

17  47  12.2 

47  11.0 

7.2422 

7.766 

2.68 

326 

17     7  25.2 

17 

3  14  46.86 

14  46.54 

17  47     4.2 

47     3.1 

7.2043 

7.722 

2.69 

326 

18    7  21.2 

18 

3  14  44.66 

14  44.37 

17  46  57.0 

46  56.0 

7.1628 

7.674 

2.69 

327 

19    7  17.3 

19 

3  14  42.67 

14  42.41 

17  46  50.6 

46  49.8 

7.1181 

7.620 

2.70 

3.28 

20    7  13.3 

20 

3  14  40.88 

14  40.65 

17  46  45.0 

46  44.3 

7.0682 

7.553 

2.70 

328 

21     7    9.4 

21 

3  14  39.30 

14  39.10 

17  46  40.3 

46  39.7 

7.0104 

7470 

2.70 

328 

22    7     5.4 

22 

3  14  37.93 

14  37.76 

17  46  36.5 

46  36.0 

6.9437 

7.379 

2.71 

328 

23    7     1.5 

23 

3  14  36.77 

14  36.63 

17  46  33.4 

46  33.0 

6.8649 

7.281 

2.71 

328 

24    6  57.6 

24 

3  14  35.82 

14  35.71 

17  46  31.0 

46  30.7 

6.7685 

7.132 

2.72 

328 

25    6  53.6 

25 

3  14  35.08 

14  35.00 

17  46  29.5 

46  29.3 

6.6410 

6.863 

2.72 

328 

26    6  49.7 

26 

3  14  34.56 

14  34.51 

17  46  28.9 

46  28.8 

6.4397 

-  6.018 

2.72 

328 

27     6  45.8 

27 

3  14  34.25 

14  34.22 

17  46  29.2 

46  29.3 

HU427 

+  6.587 

2.72 

327 

28     6  41.8 

28 

3  14  34.16 

14  34.16 

17  46  30.3 

46  30.5 

+5.1427 

7.018 

2.72 

827  1 

29     6  37.9 

29 

3  14  34.29 

14  34.32 

17  46  32.2 

46  32.5 

6.2127 

7.203 

2.72 

326  | 

30     6  34.0 

30 

3  14  34.63 

14  34.69 

17  46  34.9 

46  35.4 

6.4900 

7.333 

2.72 

326  1 

31     6  30.1 

31 

3  14  35.18 

14  35.27 

17  46  38.4 

46  29.0 

6.6579 

7.438 

2.72 

325 

Feb.  1     6  26.1 

32 

3  14  35.94 

14  36.06 

17  46  42.8 

46  43.5 

6.7811 

7.523 

2.72 

325  J 

2    6  22.2 

33 

3  14  36.92 

14  37.07 

17  46  48.0 

46  48.8 

6.8791 

7.594 

2.71 

325 

3    6  18.3 

34 

3  14  38.12 

14  38.30 

17  46  54.1 

46  55.0 

6.9572 

7.654 

2.71 

324 

4    6  14.4 

35 

3  14  39.53 

14  39.74 

17  47     1.0 

47     2.0 

7.0220 

7.705 

2.71 

3.24 

5     6  10.5 

36 

3  14  41.15 

14  41.39 

17  47     8.7 

47     9.8 

7.0784 

7.750 

2.71 

324 

6    6     6.6 

37 

3  14  42.98 

14  43.24 

17  47  17.2 

47  18.4 

7.1294 

7.791 

2.71 

324 

7     6    2.7 

38 

3  14  45.03 

14  45.32 

17  47  26.5 

47  27.8 

7.1751 

7.831 

2.70 

3.24 

8    5  58.8 

39 

3  14  47.29 

14  47.61 

17  47  36.7 

47  38.1 

7.2155 

7.867 

2.70 

3.23 

9     5  54.9 

40 

3  14  49.76 

14  50.11 

17  47  47.7 

47  49.2 

7.2524 

7.897 

2.70 

3.23 

10    5  51.0 

41 

3  14  52.44 

14  52.82 

17  47  59.4 

48     1.1 

7.2865 

7.924 

2.70 

323 

11     5  47.1 

42 

3  14  55.33 

14  55.73 

17  48  11.9 

48  13.7 

7.3180 

7.956 

2.70 

8.23 

12     5  43.2 

43 

3  14  58.43 

14  58.86 

17  48  25.4 

48  27.3 

7.3468 

7.983 

2.70 

323 

13     5  39.4 

44 

3  15     1.73 

15     2.19 

17  48  39.6 

48  41.6 

7.3737 

8.007 

2.70 

8.23 

14     5  35.5 

45 

3  15     5.24 

15     5.73 

17  48  54.7 

48  56.8 

7.3997 

8.029 

2.70 

3.23 

15     5  31.6 

46 

3  15     8.96 

15     9.48 

17  49  10.5 

49  12.7 

7.4243 

8.050 

2.70 

3.23 

16     5  27.8 

47 

3  15  12.89 

15  13.43 

17  49  27.1 

49  29.4 

7.4464 

8.071 

2.?0 

323 

17     5  23.9 

48 

3  15  17.01 

15  17.58 

17  49  44.5 

49  46.9 

7.4675 

8.091 

2.70 

3.23 

18    5  20.1 

49 

3  15  21.34 

15  21.94 

17  50    2.6 

50     5.1 

7.4885 

8.110 

2.70 

3.23 

19     5  16.2 

50 

3  15  25.88 

15  26.50 

17  50  21.6 

50  24.2 

7.5084 

8.128 

2.70 

323 

20    5  12.3 

51 

3  15  30.62 

15  81.27 

17  50  41.4 

50  44.1 

7.5272 

8.145 

2.70 

3.23 

21     5     8.5 

52 

3  15  35.57 

15  36.25 

17  51     1.9 

51     4.7 

7.5450 

8.161 

2.70 

323 

22    5    4.6 

53 

3  15  40.71 

15  41.42 

17  51  23.1 

51  26.0 

7.5619 

8.176 

2.69 

323 

23     5     0.8 

54 

8  15  46.05 

15  46.79 

17  51  45.0 

51  48.0 

7.5773 

8.190 

2.69 

323 

24    4  57.0 

55 

3  15  51.59 

15  52.35 

17  52     7.7 

52  10.8 

7.5928 

8.204 

2.69 

3.23 

25     4  53.1 

56 

3  15  57.33 

15  58.12 

17  52  31.2 

52  34.4 

7.6075 

8.218 

2.69 

323 

26    4  49.3 

57 

3  16    3.27 

16     4.08 

17  52  55.4 

52  58.7 

7.6217 

8.231 

2.68 

3.22 

27     4  45.5 

58 

3  16    9.40 

16  10.24 

17  53  20.3 

53  23.7 

7.6353 

8.244 

2.68 

3.22 

28    4  41.7 

59 

3  16  15.71 

16  16.58 

17  53  45.9 

53  49.4 

7.6485 

8.257 

2.68 

322 

29    4  37.8 

60 

3  16  22.22 

16  23.12 

17  54  12.3 

54  15.9 

7.6611 

8.269 

2.68 

3.21 

30    4  34.0 

61 

3  16  28.93 

16  29.85 

+17  54  39.4 

54  43.1 

+7.6732 

+  8.280 

+2.68 

+3.20 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
real 

Apparent 
Bight  Awenflfon. 

Apparent  Declination. 

Log.  Coefficient  of  X 
in  Sidereal  Minutes. 

Log.  Coefficient 
of  f». 

Meridian  Transit 

Date. 

At 
Sidereal  Oh. 

At 
Transit. 

At 

Sidereal  Oh. 

At 
Transit. 

In  RJL 

In  Dee. 

InR.A. 

In  Dee. 

d. 

h.  m. 

h.    m.    s. 

m.    ■. 

o      ;      u 

/     tt 

Mar.  1 

4  37.8 

60 

3  16  22.22 

16  23.12 

+17  54  12.8 

54  15.9 

+7.6611 

+  8.269 

+2.68 

+8.21 

2 

4  84.0 

61 

3  16  28.93 

16  29.85 

17  54  39.4 

54  43.1 

7.6732 

8.280 

2.67 

3.20 

3 

4  30.2 

62 

3  16  35.82 

16  36.77 

17  55     7.2 

55  11.0 

7.6849 

8.291 

2.67 

3.19 

4 

4  26.4 

63 

3  16  42.89 

16  43.87 

17  55  35.8 

55  39.7 

7.6962 

8.302 

2.66 

3.19 

5 

4  22.6 

64 

3  16  50.13 

16  51.13 

17  56     5.1 

56     9.1 

7.7071 

8.313 

2.66 

3.18 

6 

4  18.8 

65 

3  16  57.56 

16  58.59 

17  56  35.0 

56  39.1 

7.7177 

8.323 

2.65 

3.18 

7 

4  15.0 

66 

3  17     5.17 

17     6.22 

17  57     5.5 

57     9.7 

7.7279 

8.332 

2.65 

8.17 

8 

4  11.2 

67 

3  17  12.96 

17  14.04 

17  57  36.5 

57  40.7 

7.7377 

8.340 

2.64 

8.17 

9 

4     7.4 

68 

3  17  20.91 

17  22.02 

17  58     8.2 

58  12.6 

7.7471 

8.348 

2.63 

3.16 

10 

4    3.6 

69 

3  17  29.04 

17  80.17 

17  58  40.6 

58  45.1 

7.7562 

8.356 

2.62 

8.16 

11 

3  59.8 

70 

3  17  37.34 

17  38.50 

17  59  13.6 

59  18.2 

7.7651 

8.364 

2.62 

3.15 

12 

3  56.0 

71 

3  17  45.80 

17  46.98 

17  59  47.2 

59  51.9 

7.7738 

8.372 

2.61 

3.14 

13 

3  52.2 

72 

3  17  54.44 

17  55.65 

18    0  21.5 

0  26.3 

7.7828 

8.380 

2.60 

3.13 

14 

3  48.4 

73 

3  18    3.25 

18    4.48 

18    0  56.3 

1     l.l 

7.7906 

8.387 

2.59 

3.13 

15 

3  44.6 

74 

3  18  12.23 

18  13.48 

18     1  31.6 

1  36.5 

7.7985 

8.394 

2.58 

8.12 

16 

3  40.8 

75 

3  18  21.37 

18  22.64 

18    2.  7.5 

2  12.5 

7.8061 

8.401 

2.58 

8.12 

17 

3  37.0 

76 

3  18  30.66 

18  31.96 

18     2  44.0 

2  49.1 

7.8135 

8.408 

2.57 

3.11 

18 

3  33.2 

77 

3  18  40.10 

18  41.42 

18    3  21.1 

3  26.3 

7.8206 

8.414 

2.57 

3.10 

19 

3  29.4 

78 

3  18  49.70 

18  51.04 

18    3  58.7 

4     3.9 

7.8275 

8.420 

2.56 

3.09 

20 

3  25.7 

79 

3  18  59.45 

19    0.81 

18    4  36.9 

4  42.2 

7.8342 

8.426 

2.56 

3.08 

21 

3  21.9 

80 

3  19     9.36 

.  19  10.74 

18     5  15.6 

5  21.0 

7.8407 

8.432 

2.55 

3.07 

22 

3  18.2 

81 

3  19  19.41 

19  20.81 

18     5  54.8 

6    0.3 

7.8470 

8.438 

2.54 

3.06 

23 

3  14.4 

82 

3  19  29.62 

19  31.04 

18     6  34.6 

6  40.2 

7.8532 

8.444 

2.54 

3.04 

24 

3  10.6 

83 

3  19  39.97 

19  41.41 

18     7  14.9 

7  20.5 

7.8592 

8.450 

2.53 

3.02 

25 

3    6.9 

84 

3  19  50.46 

19  51.92 

18     7  55.7 

8     1.4 

7.8651 

8.455 

2.53 

3.00 

26 

3    3.1 

85 

3  20     1.08 

20    2.56 

18    8  37.0 

8  42.7 

7.8708 

8.460 

2.52 

2.98 

27 

2  59.4 

86 

3  20  11.85 

20  13.35 

18     9  18.7 

9  24.5 

7.8763 

8.465 

2.51 

2.96 

28 

2  55.7 

87 

3  20  22.76 

20  24.28 

18  10    0.8 

10     6.7 

7.8817 

8.469 

2.50 

2.94 

29 

2  52.0 

88 

3  20  33.79 

20  35.34 

18  10  43.4 

10  49.3 

7.8869 

8.473 

2.49 

2.93 

30 

2  48.2 

89 

3  20  44.96 

20  46.53 

18  11  26.4 

11  32.4 

7.8920 

8.477 

2.48 

2.92 

31 

2  44.5 

90 

3  20  56.25 

20  57.84 

18  12     9.8 

12  15.8 

7.8969 

8.481 

2.47 

2.90 

Apr.  1 

2  40.7 

91 

3  21     7.67 

21     9.28 

18  12  53.5 

12  59.6 

7.9016 

8.485 

2.46 

2.89 

2 

2  37.0 

92 

3  21  19.20 

21  20.83 

18  13  37.6 

13  43.8 

7.9061 

8.489 

2.45 

2.88 

3 

2  33.2 

93 

3  21  30.85 

21  32.50 

18  14  22.2 

14  28.4 

7.9104 

8.493 

2.44 

2.87 

4 

2  29.5 

94 

3  21  42.62 

21  44.28 

18  15     7.3 

15  13.6 

7.9146 

8.497 

2.43 

2.86 

5 

2  25.8 

95 

3  21  54.51 

21  56.19 

18  15  52.7 

15  59.0 

7.9187 

8.500 

2.42 

2.84 

6 

2  22.0 

96 

3  22     6.51 

22     8.21 

18  16  38.5 

16  44.9 

7.9227 

8.503 

2.41 

2.82 

7 

2  18.3 

97 

3  22  18.62 

22  20.33 

18  17  24.5 

17  31.0 

7.9266 

8.506 

2.40 

2.80 

8 

2  14.5 

98 

3  22  80.84 

22  82.57 

18  18  10.8 

18  17.3 

7.9304 

8.509 

2.39 

2.79 

9 

2  10.8 

99 

3  22  43.16 

22  44.90 

18  18  57.5 

19    4.1 

7.9340 

8.512 

2.38 

2.78 

10 

2    7.1 

100 

3  22  55.58 

22  57.34 

18  19  44.4 

19  51.0 

7.9374 

8.515 

2.37 

2.76 

11 

2    3.4 

101 

3  23     8.10 

23     9.88 

18  20  31.6 

20  38.3 

7.9406 

8.518 

2.36 

2.74 

12 

1  59.6 

102 

3  23  20.71 

23  22.50 

18  21  19.1 

21  25.8 

7.9437 

8.521 

2.35 

2.72 

13 

I  55.9 

103 

3  23  83.41 

23  35.22 

18  22    6.9 

22  13.7 

7.9467 

8.523 

2.34 

2.70 

14 

1  52.2 

104 

3  23  46.19 

23  48.01 

18  22  55.0 

23     1.8 

7.9497 

8.525 

2.83 

2.68 

15 

1  48.5 

105 

3  23  59.06 

24    0.90 

18  23  43.4 

23  50.2 

7.9528 

8.527 

2.32 

2.66 

16 

1  44.8 

106 

3  24  12.02 

24  13.87 

18  24  32.0 

24  38.9 

7.9558 

8.529 

2.31 

2.64 

17 

1  41.0 

107 

3  24  25.08 

24  26.95 

18  25  20.9 

25  27.8 

7.9587 

8.531 

2.30 

2.62 

18 

1  37.3 

108 

3  24  38.22 

24  40.10 

18  26  10.0 

26  17.0 

7.9615 

8.533 

2.29 

2.60 

19 

1  33.6 

109 

3  24  51.44 

24  53.33 

18  26  59.2 

27     6.2 

7.9641 

8.535 

2.28 

+2.58 

20 

I  29.9 

110 

8  25     4.74 

25     6.64 

18  27  48.7 

27  55.7 

7.9665 

8.537 

2.26 

21 

I  26.2 

111 

3  25  18.12 

25  20.03 

18  28  88.3 

28  45.4 

7.9688 

8.539 

2.24 

22 

1  22.5 

112 

3  25  31.56 

25  33.49 

18  29  28.1 

29  35.2 

7.9709 

8.541 

2.22 

23 

1  18.8 

113 

3  25  45.06 

25  47.00 

18  30  18.2 

30  25.4 

7.9730 

8.542 

2.20 

24 

I  15.1 

114 

3  25  58.63 

26    0.58 

18  31     8.4 

31   15.6 

7.9750 

8.543 

2.18 

25 

1  11.4 

115 

3  26  12.25 

26  14.21 

18  31  58.8 

32     6.0 

7.9769 

8.544 

2.16 

26 

1     7.7 

116 

3  26  25.93 

26  27.90 

18  32  49.3 

32  56.5 

7.9788 

8.545 

2.14 

27 

I     4.0 

117 

3  26  39.67 

26  41.65 

18  33  39.9 

33  47.2 

7.9806 

8.546 

2.12 

28 

1     0.3 

118 

3  26  53.47 

26  55.46 

18  34  30.6 

34  37.9 

7.9823 

8.547 

2.10 

29 

0  56.6 

119 

3  27     7.32 

27     9.32 

18  35  21.3 

35  28.6 

7.9839 

8.547 

2.08 

30 

0  52.9 

120 

3  27  21.22 

27  23.23 

18  36  12.1 

36  19.4 

7.9853 

8.548 

2.05 

31 

0  49.2 

121 

3  27  85.17 

27  87.19 

+18  37     8.0 

37  10.3 

+7.9866 

+  8.549 

+2.03 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Han  Solar  Time 
of 

Side- 
real 

Apparent 
Bight  Ascenstan. 

Apparent  Declination. 

Log.  Coefficient  oft 
nVaUerealMinates. 

Log.  Coefficient 
ofts. 

Meridian  Transit. 

Date. 

At 

Sidereal  Oh. 

h.    m.    s. 

At 
Transit. 

At 
Sidereal  Oh. 

At 
Transit. 

In  R.A. 

In  Dee. 

InEA. 

In  Dee. 

d.    h.  m. 

m.    ■. 

O        /        II 

i     ii 

May  1    0  49.2 

121 

3  27  35.17 

27  37.19 

+18  87     3.0 

37  10.3 

+7.9866 

+  8.549 

2     0  45.5 

122 

3  27  49.16 

27  51.19 

18  37  540 

38     1.4 

7.9878 

8.550 

3     0  41.8 

123 

3  28    3.17 

28     5.21 

18  38  45.1 

38  52.5 

7.9889 

8.550 

4     0  38.1 

124 

3  28  17.22 

28  19.26 

18  39  86.2 

39  43.6 

7.9898 

8.550 

5     0  34.4 

125 

3  28  31.30 

28  33.35 

18  40  27.4 

40  34.7 

7.9907 

8.550 

6    0  30.7 

126 

3  28  45.42 

28  47.47 

18  41  18.5 

41  25.9 

7.9916 

8.550 

7    0  27.0 

127 

3  28  59.57 

29     1.63 

18  42     9.7 

42  17.1 

7.9925 

8.550 

8    0  23.3 

128 

3  29  13.75 

29  15.81 

18  43    0.9 

43     8.3 

7.9933 

8.550 

9    0  19.6 

129 

3  29  27.95 

29  30.02 

18  43  52.0 

43  59.4 

7.9941 

8.550 

10    0  15.9 

130 

3  29  42.16 

29  44.23 

18  44  43.1 

44  50.5 

7.9948 

8.550 

11     0  12.2 

131 

3  29  56.39 

29  58.47 

18  45  34.2 

45  41.6 

7.9953 

8.550 

12    0    8.5 

132 

3  30  10.63 

30  12.71 

18  46  25.3 

46  82.7 

7.9958 

8.549 

13     0    4.8 

133 

3  30  24.89 

30  26.98 

18  47  16.3 

47  23.7 

7.9962 

8.549 

14    0     1.1 

134 

3  30  39.18 

30  41.27 

18  48     7.3 

48  14.7 

7.9965 

8.549 

14  23  57.4 

135 

3  30  53.47 

30  55.56 

18  48  58.2 

49     5.6 

7.9967 

8.548 

15  23  53.7 

136 

3  31     7.77 

31     9.86 

18  49  49.1 

49  56.5 

7.9968 

8.548 

16  23  50.0 

137 

3  31  22.07 

31  24.17 

18  50  40.0 

50  47 A 

7.9968 

8.547 

17  23  46.4 

138 

3  31  36.38 

31  38.48 

18  51  30.7 

51  38.1 

7.9967 

8.546 

18  23  42.7 

139 

3  31  50.68 

31  52.78 

18  52  21.4 

52  28.8 

7.9966 

8.546 

19  23  39.0 

140 

3  32    4.96 

32     7.06 

18  53  12.0 

53  19.4 

7.9965 

8.545 

20  23  35.3 

141 

3  32  19.23 

32  21.33 

18  54     2.5 

54     9.9 

7.9962 

8.544 

21  23  31.6 

142 

3  32  33.49 

32  35.60 

18  54  52.7 

55     0.0 

7.9958 

8.543 

22  23  27.9 

143 

3  32  47.74 

32  49.85 

18  55  42.8 

55  50.1 

7.9953 

8.542 

23  23  24.2 

144 

3  33     1.97 

33     4.08 

18  56  32.8 

56  40.1 

7.9947 

8.540 

-2.68 

24  23  20.5 

145 

3  33  16.19 

33  18.29 

18  57  22.6 

57  29.9 

7.9940 

8.539 

2.69 

25  23  16.8 

146 

3  33  30.38 

33  32.48 

18  58  12.2 

58  19.5 

7.9931 

8.538 

2.70 

26  23  13.1 

147 

3  33  44.55 

33  46.65 

18  59     1.6 

59     8.8 

7.9922 

8.536 

2.71 

27  23     9.4 

148 

3  33  58.68 

34     0.77 

18  59  50.9 

59  58.1 

7.9912 

8.534 

2.71 

28  23     5.7 

149 

3  34  12.78 

34  14.87 

19     0  40.0 

0  47.2 

7.9902 

8.532 

-2.08 

2.72 

29  23     2.0 

150 

3  34  26.84 

34  28.93 

19     1  28.9 

1  36.1 

7.9891 

8.530 

2.09 

2.72 

30  22  58.3 

151 

3  34  40.86 

34  42.94 

19     2  17.5 

2  24.7 

7.9880 

8.528 

2.10 

2.73 

31  22  54.6 

152 

3  34  54.84 

34  56.92 

19     3     5.9 

3  13.0 

7.9868 

8.526 

2.11 

2.73 

June  1  22  50.9 

153 

3  35     8.78 

35  10.85 

19     3  54.1 

4     1.2 

7.9855 

8.524 

2.13 

2.74 

2  22  47.2 

154 

3  35  22.68 

35  24.75 

19     4  42.0 

4  49.1 

7.9840 

8.521 

2.15 

2.75 

3  22  43.5 

155 

3  35  36.54 

35  38.60 

19     5  29.7 

5  36.8 

7.9824 

8.519 

2.16 

2.75 

4  22  39.8 

156 

3  35  50.34 

35  52.40 

19     6  17.1 

6  24.1 

7.9807 

8.517 

2.17 

2.76 

5  22  36.1 

157 

3  36     4.10 

36     6.15 

19     7     4.2 

7  11.2 

7.9789 

8.515 

2.18 

2.77 

6  22  32.4 

158 

3  36  17.78 

36  19.83 

19     7  51.1 

7  58.1 

7.9770 

8.512 

2.20 

2.78 

7  22  28.7 

159 

3  36  31.41 

36  33.45 

19     8  37.7 

8  44.6 

7.9750 

8.509 

2.22 

2.79 

8  22  25.0 

160 

3  36  44.97 

36  47.01 

19     9  24.1 

9  31.0 

7.9730 

8.507 

2.23 

2.81 

9  22  21.3 

161 

3  36  58.48 

37     0.51 

19  10  10.2 

10  17.0 

7.9710 

8.504 

2.24 

2.83 

10  22  17.6 

162 

3  37  11.92 

37  13.94 

19  10  56.0 

11     2.8 

7.9690 

8.501 

2.25 

2.86 

11  22  13.9 

163 

3  37  25.31 

37  27.33 

19  11  41.5 

11  48.2 

7.9669 

8.498 

2.26 

2.88 

12  22  10.2 

164 

3  37  38.63 

37  40.64 

19  12  26.6 

12  33.3 

7.9646 

8.495 

2.28 

2.90 

13  22     6.5 

165 

3  37  51.86 

37  53.86 

19  13  11.6 

13  18.3 

7.9622 

8.492 

2.29 

2.91 

14  22     2.8 

166 

3  38     5.03 

38     7.02 

19  13  56.2 

14     2.8 

7.9597 

8.489 

2.30 

2.92 

15  21  59.0 

167 

3  38  18.11 

38  20.09 

19  14  40.4 

14  47.0 

7.9571 

8.486 

2.31 

2.93 

16  21  55.3 

168 

3  38  31.11 

38  33.08 

19  15  24.2 

15  30.7 

7.9544 

8.482 

2.32 

2.94 

17  21  51.6 

169 

3  38  44.03 

38  45.99 

19  16     7.6 

16  14.1 

7.9514 

8.478 

2.33 

2.95 

18  21  47.9 

170 

3  38  56.86 

38  58.81 

19  16  50.7 

16  57.2 

7.9484 

8.475 

2.34 

2.96 

19  21  44.2 

171 

3  39     9.61 

39  11.57 

19  17  33.5 

17  39.9 

7.9453 

8.471 

2.35 

2.97 

20  21  40.4 

172 

3  39  22.26 

39  24.19 

19  18  15.9 

18  22.3 

7.9421 

8.467 

2.36 

2.97 

21  21  36.7 

173 

3  39  34.81 

39  36.71 

19  18  57.8 

19     4.2 

7.9388 

8.463 

2.36 

2.98 

22  21  33.0 

174 

3  39  47.27 

39  49.15 

19  19  39.4 

19  45.7 

7.9355 

8.459 

2.37 

2.98 

23  21  29.3 

175 

3  39  59.63 

40     1.49 

19  20  20.7 

20  26.9 

7.9320 

8.455 

2.38 

2.99 

24  21  25.5 

176 

3  40  11.90 

40  13.74 

19  21     1.5 

21     7.7 

7.9283 

8.451 

2.39 

3.00 

25  21  21.8 

177 

3  40  24.05 

40  25.88 

19  21  41.8 

21  47.9 

7.9245 

8.447 

2.40 

8.01 

26  21   18.0 

178 

3  40  36.09 

40  37.91 

15  22  21.7 

22  27.8 

7.9205 

8.442 

2.41 

3.02 

27  21  14.3 

179 

3  40  48.02 

40  49.84 

19  23     1.3 

23     7.3 

7.9164 

8.437 

2.42 

3.03 

28  21   10.6 

180 

3  40  59.85 

41     1.66 

19  23  40.5 

23  46.5 

7.9122 

8.432 

2.43 

3.04 

29  21     6.8 

181 

3  41   11.56 

41   13.34 

19  24  19.2 

24  25.1 

7.9080 

8.427 

2.45 

3.05 

30  21     3.1 

182 

3  41   23.16 

41   24.93 

+  19  24  67.3 

25     3.1 

+7.9036 

+  8.422 

-2.46 

-3.07 

URANUS,    1857. 


365 


FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
Teal 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  t 
in  Sidereal  Minutes. 

Log.  Coefficient 
of**. 

Meridian  Transit. 

Date. 

At 

Sidereal  Oh. 

At 

Transit. 

At 
Sidereal  Oh. 

At 

Transit 

InR.  A. 

In  Dee. 

InR.  A. 

In  Dee. 

d.    h.   in. 

h.  m.    a. 

m.    s. 

O       |        n 

/      u 

July  1  20  59.3 

183 

3  41  34.63 

41  36.38 

+19  25  35.0 

25  40.8 

+7.8991 

+  8.416 

-2.48 

-8.08 

2  20  55.6 

184 

3  41  45.98 

41  47.72 

19  26  12.3 

26  18.0 

7.8945 

8.411 

249 

3.10 

3  20  51.9 

185 

3  41  57.22 

41  58.94 

19  26  49.2 

26  54.8 

7.8897 

8.406 

2.49 

3.11 

4  20  48.1 

186 

3  42    8.33 

42  10.04 

19  27  25.6 

27  31.1 

7.8847 

8.401 

2.50 

3.12 

5  20  44.4 

187 

3  42  19.31 

42  21.00 

19  28     1.5 

28     7.0 

7.8795 

8.395 

2.51 

3.13 

6  20  40.6 

188 

3  42  30.15 

42  31.82 

19  28  36.9 

28  42.3 

7.8742 

8.389 

2.52 

3.14 

7  20  36.9 

189 

3  42  40.86 

42  42.51 

19  29  11.9 

29  17.2 

7.8687 

8.383 

2.52 

3.15 

8  20  33.1 

190 

3  42  51.44 

42  53.07 

19  29  46.4 

29  51.7 

7.8631 

8.377 

2.53 

3.15 

9  20  29.4 

191 

3  43     1.88 

43    3.49 

19  30  20.3 

30  25.5 

7.8574 

8.370 

2.53 

3.16 

10  20  25.6 

192 

3  43  12.19 

43  13.78 

19  30  53.7 

30  58.8 

7.8516 

8.363 

2.54 

3.17 

11  20  21.9 

193 

3  43  22.36 

43  23.93 

19  31  26.6 

31  31.6 

7.8456 

8.356 

2.55 

3.17 

12  20  18.1 

194 

3  43  32.38 

43  33.93 

19  31  59.2 

32     4.1 

7.8395 

8.349 

2.55 

3.18 

13  20  14.3 

195 

3  43  42.26 

43  43.79 

19  32  31.2 

32  36.0 

7.8332 

8.342 

2.56 

3.18 

14  20  10.6 

196 

3  43  51.99 

43  5349 

19  33     2.7 

33     7.5 

7.8267 

8.335 

2.56 

3.19 

15  20     6.8 

197 

3  44     1.58 

44    3.06 

19  33  33.7 

33  38.4 

7.8198 

8.328 

2.57 

3.19 

16  20    3.0 

198 

3  44  11.01 

44  12.47 

19  34    4.2 

34     8.8 

7.8127 

8.320 

2.58 

3.20 

17  19  59.2 

199 

3  44  20.29 

44  21.72 

19  34  84.2 

34  38.8 

7.8054 

8.313 

2.58 

3.20 

18  19  55.4 

200 

3  44  29.41 

44  80.82 

19  35     3.4 

85     7.9 

7.7979 

8*305 

2.59 

3.20 

19  19  51.6 

201 

3  44  38.38 

44  39.76 

19  35  82.0 

35  36.4 

7.7901 

8.297 

2.60 

3.21 

20  19  47.9 

202 

3  44  47.19 

44  48.55 

19  36     0.2 

36    4.6 

7.7820 

8.289 

2.60 

3.21 

21  19  44.1 

203 

3  44  55.83 

44  57.17 

19  36  27.9 

86  32.2 

7.7737 

8.280 

2.61 

3.22 

22  19  40.3 

204 

3  45     4.30 

45     5.61 

19  36  55.1 

36  59.3 

7.7651 

8.271 

2.61 

3.22 

23  19  36.5 

205 

3  45  12.60 

45  13.89 

19  37  21.6 

37  25.7 

7.7563 

8.262 

2.62 

3.22 

24  19  32.7 

206 

3  45  20.73 

45  21.99 

19  37  47.5 

37  51.5 

7.7473 

8.253 

2.62 

3.22 

25  19  28.9 

207 

3  45  28.69 

45  29.93 

19  38  12.7 

38  16.6 

7.7380 

8.243 

2.62 

3.23 

26  19  25.1 

208 

3  45  36.49 

45  37.71 

19  38  37.5 

38  41.3 

7.7284 

8.233 

2.63 

3.23 

27  19  21.3 

209 

3  45  44.11 

45  45.29 

19  39     1.8 

39     5.5 

7.7185 

8.222 

2.63 

3.23 

28  19  17.5 

210 

3  45  51.56 

45  52.72 

19  89  25.5 

39  29.1 

7.7083 

8.211 

2.63 

3.23 

29  19  13.7 

211 

3  45  58.83 

45  59.96 

19  39  48.6 

39  52.1 

7.6977 

8.200 

2.63 

3.23 

30  19     9.9 

212 

3  46     5.92 

46     7.02 

19  40  11.0 

40  14.4 

7.6867 

8.188 

2.64 

3.23 

31  19     6.0 

213 

3  46  12.83 

46  13.90 

19  40  32.7 

40  36.0 

7.6753 

8.165 

2.64 

3.23 

Aug.  1  19     2.2 

214 

3  46  19.56 

46  20.60 

19  40  53.9 

40  57.1 

7.6635 

8.162 

2.64 

3.23 

2  18  58.4 

215 

3  46  26.10 

46  27.11 

19  41   14.5 

41   17.6 

7.6513 

8.149 

2.64 

3.23 

3  18  54.6 

216 

3  46  32.46 

46  33.45 

19  41  34.5 

41  37.6 

7.6887 

8.136 

2.64 

3.23 

4  18  50.8 

217 

3  46  38.63 

46  39.59 

19  41   54.0 

41  57.0 

7.6256 

8.122 

2.65 

3.23 

5  18  47.0 

218 

3  46  44.62 

46  45.55 

19  42  12.9 

42  15.8 

7.6120 

8.108 

2.65 

3.23 

6  18  43.1 

219 

3  46  50.42 

46  51.32 

19  42  31.1 

42  33.9 

7.5978 

8.094 

2.66 

3.23 

7  18  39.3 

220 

3  46  56.03 

46  56.90 

19  42  48.6 

42  51.3 

7.5831 

8.079 

2.66 

3.23 

8  18  35.4 

221 

3  47     1.45 

47     2.29 

19  43     5.6 

43     8.2 

7.5680 

8.063 

2.67 

3.22 

9  18  31.6 

222 

3  47     6.68 

47     7.49 

19  43  22.0 

43  24.5 

7.5521 

8.047 

2.67 

3.22 

10  18  27.7 

223 

3  47  11.72 

47  12.50 

19  43  37.8 

43  40.2 

7.5354 

8.030 

2.68 

3.22 

11   18  23.8 

224 

3  47  16.56 

47  17.31 

19  43  52.9 

43  55.2 

7.5174 

8.012 

2.68 

3.22 

12  18  20.0 

225 

3  47  21.20 

47  21.92 

19  44     7.4 

44     9.6 

7.4992 

7.994 

2.68 

3.22 

13  18  16.1 

226 

3  47  25.65 

47  26.34 

19  44  21.3 

44  23.4 

7.4801 

7.974 

2.69 

3.22 

14  18  12.3 

227 

3  47  29.90 

47  30.55 

19  44  34.5 

44  36.5 

7.4597 

7.953 

2.69 

3.22 

15.18     8.4 

228 

3  47  33.95 

47  34.57 

19  44  47.1 

44  49.0 

7.4382 

7.932 

2.70 

3.22 

16  18     4.5 

229 

3  47  37.80 

47  38.39 

19  44  59.1 

45     0.9 

7.4151 

7.910 

2.70 

3.22 

17  18     0.6 

230 

3  47  41.44 

47  42.00 

19  45  10.5 

45  12.2 

7.8900 

7.885 

2.70 

3.22 

18  17  56.7 

231 

3  47  44.87 

47  45.40 

19  45  21.2 

45  22.8 

7.3641 

7.857 

2.71 

3.22 

19  17  52.9 

232 

3  47  48.10 

47  48.60 

19  45  31.2 

45  32.7 

7.3365 

7.827 

2.71 

3.22 

20  17  49.0 

233 

3  47  51.12 

47  51.58 

19  45  40.5 

45  41.9 

7.3078 

7.796 

2.72 

3.22 

21  17  45.1 

234 

3  47  53.95 

47  54.38 

19  45  49.2 

45  50.5 

7.2770 

7.761 

2.72 

3.22 

22  17  41.2 

235 

3  47  56.57 

47  56.97 

19  45  57.1 

45  58.3 

7.2413 

7.726 

2.72 

3.22 

23  17  37.3 

236 

3  47  58.97 

47  59.34 

19  46    4.5 

46     5.6 

7.2034 

7.687 

2.72 

3.22 

24  17  33.5 

237 

3  48     1.17 

48     1.51 

19  46  11.1 

46  12.1 

7.1628 

7.648 

2.71 

3.22 

25  17  29.6 

238 

3  48    3.16 

48    3.46 

19  46  17.3 

46  18.2 

7.1169 

7.605 

2.71 

3.22 

26  17  25.7 

239 

8  48    494 

48     5.21 

19  46  22.7 

46  23.5 

7.0656 

7.554 

2.71 

3.22 

27  17  21.8 

240 

8  48     6.51 

48     6.74 

19  46  27.6 

46  28.3 

7.0089 

7.495 

2.71 

3.22 

28  17  17.9 

241 

3  48     7.87 

48     8.07 

19  46  31.7 

46  32.3 

6.9403 

7.426 

2.70 

3.22 

29  17  14.0 

242 

3  48     9.02 

48     9.19 

19  46  35.1 

46  35.6 

6.8607 

7.340 

2.70 

3.22 

30  17  10.0 

243 

3  48    9.96 

48  10.09 

19  46  38.0 

46  38.4 

6.7659 

7.240 

2.70 

3.22 

31   17     6.1 

244 

3  48  10.70 

48  10.80 

+19  46  40.1 

46  40.4 

+6.6444 

+  7.097 

-2.70 

-8.22 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Apparent 
Bight  Afcenikm. 

Apparent  Declination. 

Log.  Coefficient  of  l 
in  Sidereal  Minat«ft. 

Log.  Coefficient 
of  H. 

Mem  Solar  Time 

of 
Meridian  Transit 

Side- 
real 
Date. 

At 
Sidereal  Oh. 

At 
Trandt. 

At 

Sidereal  Oh. 

At 
Transit 

InR.  A. 

In  Dee. 

InR.  A. 

In  Dee. 

d.    h.  m. 

h.   m.    ■. 

m.    B. 

O       1        il 

i     if 

Septl  17    2.2 
2  16  58.2 

245 

3  48  11.23 

48  11.30 

+19  46  41.6 

46  41.8 

+6.4700 

+  6.883 

-2.70 

-8.S2 

246 

3  48  11.55 

48  11.58 

19  46  42.3 

46  42.4 

6.1741 

+  6.444 

2.70 

322 

3  16  54.3 

247 

3  48  11.66 

48  11.66 

19  46  42.4 

46  42.3 

+4.5406 

-  6.240 

2.69 

322 

4  16  50.4 

248 

3  48  11.56 

48  11.53 

19  46  41.8 

46  41.7 

-6.1534 

6.771 

2.69 

3.22 

5  16  46.4 

249 

3  48  11.25 

48  11.18 

19  46  40.7 

46  40.5 

64697 

6.988 

2.69 

3.22 

6  16  42.5 

250 

3  48  10.73 

48  10.63 

19  46  39.0 

46  38.7 

6.6340 

7.154 

2.69 

3.22 

7  16  38.6 

251 

3  48  10.01 

48    9.87 

19  46  36.6 

46  36.2 

6.7581 

7.281 

2.68 

322 

8  16  34.6 

252 

3  48    9.08 

48    8.91 

19  46  33.5 

46  33.0 

6.8587 

7.873 

2.68 

322 

9  16  30.7 

253 

3  48     7.93 

48    7.73 

19  46  29.8 

46  29.2 

6.9385 

7.444 

2.68 

322 

10  16  26.7 

254 

3  48    6.58 

48    6.35 

19  46  25.5 

46  24.8 

7.0030 

7.505 

2.68 

322 

11  16  22.8 

255 

3  48    5.03 

48    4.77 

19  46  20.6 

46  19.8 

7.0591 

7.562 

2.68 

322 

12  16  18.8 

256 

3  48    3.28 

48    2.99 

19  46  15.0 

46  14.1 

7.1100 

7.618 

2.67 

321 

13  16  14.9 

257 

3  48     1.32 

48    0.99 

19  46     8.7* 

46    7.7 

7.1566 

7.665 

2.67 

321 

14  16  10.9 

258 

3  47  59.15 

47  68.78 

19  46     1.7 

46    0.6 

7.1986 

7.705 

2.67 

3.20 

15  16    6.9 

259 

3  47  56.77 

47  56.38 

19  45  54.1 

45  52.9 

7.2370 

7.740 

2.67 

3.19 

16  16    3.0 

260 

3  47  54.18 

47  53.76 

19  45  45.9 

45  44.6 

7.2714 

7.771 

2.67 

3.19 

17  15  59.0 

261 

3  47  51.39 

47  50.94 

19  45  37.1 

45  35.7 

7.3025 

7.806 

2.66 

3.18 

18  15  55.0 

262 

3  47  48.40 

47  47.92 

19  45  27.5 

45  26.0 

7.3316 

7.840 

2.66 

8.17 

19  15  51.0 

263 

3  47  45.21 

47  44.69 

19  45  17.2 

45  15.6 

7.3588 

7.865 

2.66 

8.17 

20  15  47.0 

264 

3  47  41.82 

47  41.27 

19  45     6.4 

45     4.7 

7.3845 

7.887 

2.66 

3.16 

21  15  43.0 

265 

3  47  38.23 

47  38.65 

19  44  55.0 

44  53.2 

7.4081 

7.908 

2.66 

3.16 

22  15  39.0 

266 

3  47  34.45 

47  33.83 

19  44  43.1 

44  41.2 

7.4305 

7.980 

2.65 

3.15 

23  15  35.0 

267 

3  47  30.47 

47  29.82 

19  44  30.5 

44  28.5 

7.4518 

7.951 

2.65 

3.14 

24  15  31.0 

268 

3  47  26.30 

47  25.62 

19  44  17.4 

44  15.3 

7.4721 

7.971 

2.65 

3.13 

25  15  27.0 

269 

3  47  21.93 

47  21.22 

19  44    3.6 

44     1.4 

7.4919 

7.991 

2.65 

3.12 

26  16  23.0 

270 

8  47  17-37 

47  16.63 

19  43  49.2 

48  46.9 

7.5091 

8.007 

2.65 

3.11 

27  15  19.0 

271 

3  47  12.63 

47  11.86 

19  43  34.3 

43  31.9 

7.5260 

8.024 

2.64 

3.10 

28  15  15.0 

272 

3  47    7.71 

47    6.91 

19  48  18.8 

43  16.3 

7.5418 

8.041 

2.63 

3.09 

29  15  11.0 

273 

3  47    2.60 

47     1.78 

19  43     2.6 

43     0.0 

7.5568 

8.057 

2.62 

3.08 

30  15     6.9 

274 

3  46  57.32 

46  66.47 

19  42  45.9 

42  43.2 

7.5717 

8.073 

2.61 

8.07 

Oct    1  16     2.9 

275 

3  46  51.86 

46  60.99 

19  42  28.5 

42  25.7 

7.5R63 

8.088 

2.61 

3.06 

2  14  58.8 

276 

3  46  46.21 

46  45.31 

19  42  10.6 

42     7.7 

7.6001 

8.102 

2.60 

8.04 

3  14  54.8 

277 

3  46  40.39 

46  39.46 

19  41  52.2 

41  49.2 

7.6132 

8.115 

2.60 

3.03 

4  14  50.7 

278 

3  46  34.40 

46  33.44 

19  41  33.2 

41  30.1 

7.6256 

8.127 

2.59 

3.02 

5  14  46.7 

279 

3  46  28.25 

46  27.26 

19  41  13.8 

41   10.7 

7.6373 

8.138 

2.59 

3.01 

6  14  42.7 

280 

3  46  21.92 

46  20.91 

19  40  63.8 

40  50.6 

7.6485 

8.149 

2.58 

3.00 

7  14  38.6 

281 

3  46  15.48 

46  14.39 

19  40  33.2 

40  30.0 

7.6595 

8.160 

2.57 

3.00 

8  14  34.6 

282 

3  46    8.77 

46     7.71 

19  40  12.1 

40    8.8 

7.6702 

8.171 

2.56 

3.00 

9  14  30.5 

283 

3  46     1.95 

46    0.86 

19  39  50.5 

89  47.1 

7.6805 

8.182 

2.55 

3.00  , 

10  14  26.5 

284 

3  45  54.96 

45  53.85 

19  39  284 

39  24.9 

7.6904 

8.192 

2.55 

2.99  | 

11  14  22.4 

285 

3  45  47.82 

45  46.69 

19  39     5.7 

39     2.1 

7.6999 

8202 

2.54 

2.99  I 

12  14  18.4 

286 

3  45  40.53 

45  39.37 

19  38  42.5 

38  38.8 

7.7090 

8.211 

2.53 

2.99  ; 

13  14  14.3 

287 

3  45  33.09 

45  31.91 

19  38  18.8 

38  15.1 

7.7178 

8.220 

2.52 

2.99  | 

14  14  10.3 

288 

3  45  25.50 

45  24.30 

19  37  54.6 

37  50.8 

7.7263 

8.229 

2.51 

2.98  ( 

15  14     6.2 

289 

8  46  17.77 

45  16.55 

19  37  29.9 

37  26.0 

7.7343 

8.238 

2.50 

2.98  j 

16  14     2.1 

290 

3  45     9.89 

45    8.65 

19  37     4.8 

37    0.8 

7.7420 

8.246 

2.49 

2.98  l 

17  13  58.1 

291 

8  45     1.87 

45    0.61 

19  36  39.2 

36  35.2 

7.7493 

8.253 

2.48 

2.97  ; 

18  13  54.0 

292 

3  44  53.72 

44  52.44 

19  36  13.2 

36    9.1 

7.7563 

8.260 

2.46 

2.96  > 

19  13  50.0 

293 

3  44  45.44 

44  44.14 

19  35  46.8 

35  42.7 

7.7680 

8.267 

245 

2.95 

20  13  45.9 

294 

3  44  37.04 

44  35.72 

19  35  20.0 

35  15.8 

7.7694 

8.273 

2.44 

2.94 

21   13  41.8 

295 

3  44  28.51 

44  27.17 

19  34  52.8 

34  48.5 

7.7756 

8.279 

2.42 

2.93 

22  13  37.8 

296 

3  44  19.86 

44  18.50 

19  84  25.2 

34  20.9 

7.7815 

8.285 

241 

2.92 

23  13  33.7 

297 

3  44  11.10 

44  10.72 

19  33  57.2 

33  52.8 

7.7871 

8.291 

2.39 

2.90 

24  13  29.6 

298 

3  44     2.22 

44     0.82 

19  33  28.9 

33  24.5 

7.7924 

8.297 

2.38 

2.89 

25  13  25.5 

299 

3  43  53.24 

43  51.83 

19  33    0.1 

32  55.7 

7.7975 

8.303 

2.36 

237 

26  13  21.4 

300 

3  43  44.15 

43  42.73 

19  32  30.9 

32  264 

7.8023 

8.309 

2.35 

2.86 

27  18  17.4 

801 

3  43  34.96 

43  33.52 

19  32     1.4 

31  56.9 

7.8069 

8.314 

2.34 

2.85 

28  13  13.3 

302 

3  43  25.68 

43  24.23 

19  31  31.7 

31  27.1 

7.8113 

8.319 

2.32 

2.83 

29  13     9.2 

303 

3  43  16.30 

43  14.84 

19  81     1.6 

30  57.0 

7.8155 

8.823 

2.31 

2.82 

SO  13     5.1 

304 

3  43     6.85 

43     6.38 

19  30  31.2 

30  26.5 

7.8195 

8.827 

2.30 

2.80 

31  13     1.0 

305 

3  42  57.31 

42  55.83 

19  30    0.5 

29  55.7 

7.8233 

8.331 

2.28 

2.78 

32  12  57.0 

306 

3  42  47.68 

42  46.19 

+19  29  29.5 

29  24.7 

-7.8268 

-  8.335 

-2.26 

-2.76 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mem  Sokr  Tim* 
of 

Side- 
real 

Apparent 
Bight  AwcCTMton. 

Apparent  Deolinatlon. 

Log.  Coefficient  of  S 
in  Sidereal  Minutes. 

Log.  Coefficient 
of  ft 

Meridian  Traniit. 

Date. 

At 

Sidereal  Oh. 

At 

Tnnrit. 

At 

aitawaoh. 

At 

Transit. 

In  BJL 

In  Dec. 

In^A. 

In  Dec. 

d.    h.   m. 

h.    m.    ■. 

m.    s. 

O        1        H 

1      u 

Nov.  1  12  57.0 

306 

3  42  47.68 

42  46.19 

+19  29  29.5 

29  24.7 

-7.8268 

-  8.385 

-2.26 

-2.71 

2  12  52.9 

307 

3  42  37.98 

42  3648 

19  28  58.1 

28  53.3 

7.8301 

8.338 

2.23 

2.74 

3  12  48.8 

308 

8  42  28.20 

42  26.69 

19  28  26.6 

28  21.7 

7.8332 

8341 

2.20 

2.72 

4  12  44.7 

309 

3  42  18.36 

42  16.84 

19  27  54.9 

27  50.0 

7.8361 

8344 

2.17 

2.70 

5  12  40.6 

310 

3  42     845 

42    6.92 

19  27  22.9 

27  17.9 

7.8389 

8.347 

-2.14 

-2.68 

6  12  36.5 

311 

3  41  5849 

41  56.95 

19  26  50.8 

26  45.8 

7.8415 

8.350 

7  12  32.4 

312 

8  41  4847 

41  46.92 

19  26  18.4 

26  134 

7.8439 

8.353 

8  12  28.3 

313 

3  41  38.39 

41  36.83 

19  25  45.8 

25  40.8 

7.8461 

8356 

9  12  24.2 

314 

3  41  28.26 

41  26.70 

19  25  12.9 

25     7.8 

7.8481 

8359 

10  12  20.1 

315 

3  41  18.09 

41  16.52 

19  24  39.8 

24  34.7 

7.8499 

8362 

11  12  16.0 

316 

3  41     7.87 

41     6.30 

19  24     6.6 

24     1.5 

7.8515 

8364 

12  12  11.8 

317 

3  40  57.62 

40  56.05 

19  23  33.3 

23  28.2 

7.8528 

8366 

13  12    7.7 

318 

3  40  47.35 

40  45.78 

19  28    0.0 

22  54.9 

7.8538 

8367 

14  12    3.6 

319 

3  40  37.06 

40  3548 

19  22  26.5 

22  21.4 

7.8546 

8.868 

15  11  59.5 

820 

3  40  26.75 

40  25.17 

19  21  52.9 

21  47.8 

7.8553 

8369 

16  11  55.4 

821 

8  40  16.42 

40  14.84 

19  21  19.2 

21  14.1 

7.8558 

8369 

17  11  51.3 

322 

3  40    6.08 

40    4.50 

19  20  454 

20  40.3 

7.8562 

8369 

18  11  47.2 

328 

3  89  55.73 

39  54.15 

19  20  11.6 

20     6.5 

73564 

8370 

19  11  43.1 

324 

8  39  45.37 

39  43.79 

19  19  37.8 

19  32.7 

7.8564 

8370 

20  11  39.0 

325 

3  39  35.02 

39  83.44 

19  19    4.0 

18  58.9 

7.8562 

8370 

21  11  34.9 

826 

3  39  24.69 

39  23.11 

19  18  30.2 

18  25.1 

7.8558 

8.370 

22  11  30.8 

327 

3  39  14.37 

39  12.80 

19  17  56.4 

17  51.3 

7.8552 

8369 

23  11  26.7 

328 

3  39     4.06 

39     249 

19  17  22.6 

17  17.5 

73544 

8368 

24  11  22.6 

329 

3  88  53.77 

38  52.21 

19  16  48.8 

16  43.7 

7.8534 

8368 

25  11  18.5 

330 

3  38  43.51 

38  41.96 

19  16  15.2 

16  10.1 

7.8522 

8.367 

26  11  14.4 

831 

3  38  33.28 

38  31.73 

19  15  41.7 

15  36.6 

7.8508 

8.366 

27  11  10.3 

332 

3  38  23.09 

38  21.54 

19  15     8.2 

15    3.1 

7.8492 

8.365 

28  11     6.2 

333 

3  38  12.94 

38  1140 

19  14  34.7 

14  29.7 

7.8474 

8.364 

29  11     2.1 

334 

3  38     2.83 

38     1.30 

19  14     1.4 

13  56.4 

7.8453 

8363 

30  10  58.0 

335 

3  37  52.78 

87  51.26 

19  13  28.1 

13  23.1 

7.8430 

8362 

+2.08 

+2.68 

Dee.  1  10  53.9 

336 

3  87  42.77 

37  41.26 

19  12  55.1 

12  50.1 

7.8405 

8360 

2.12 

2.70 

2  10  49.8 

337 

3  37  32.82 

87  31.32 

19  12  22.2 

12  17.3 

7.8378 

8.357 

2.16 

2.72 

3  10  45.7 

338 

3  37  22.94 

87  21.45 

19  11  49.5 

11  44.6 

7.8349 

8354 

2.19 

2.74 

4  10  41.6 

339 

3  37  13.12 

37  11.64 

19  11  17.2 

11  124 

7.8319 

8351 

2.22 

2.76 

5  10  37.5 

340 

3  87    3.37 

37     1.90 

19  10  45.0 

10  40.2 

73287 

8348 

2.25 

2.78 

6  10  33.4 

341 

8  36  53.70 

36  52.24 

19  10  13.0 

10    8.3 

7.8253 

8345 

248 

2.80 

7  10  29.3 

342 

3  36  44.10 

36  42.65 

19     9  41.2 

9  36.5 

7.8217 

8341 

231 

2.82 

8  10  25.2 

343 

3  36  34.58 

36  33.14 

19     9     9.8 

9     5.1 

7.8179 

8337 

234 

2.84 

9  10  21.1 

344 

3  36  25.16 

36  23.74 

19     8  38.6 

8  34.0 

7.8139 

8333 

236 

2.85 

10  10  17.0 

345 

3  86  15.82 

36  1442 

19    8    7.7 

8    3.1 

7.8097 

8329 

238 

2.86 

11  10  13.0 

846 

3  86    6.58 

36    5.20 

19    7  37.1 

7  82.6 

7.8052 

8325 

2.40 

2.88 

12  10     8.9 

347 

8  35  57.45 

35  56.09 

19    7     6.8 

7     24 

7.8005 

8320 

2.42 

2.89 

13  10    4.8 

348 

8  35  48.41 

35  47.07 

19    6  36.7 

6  32.3 

7.7956 

8315 

2.44 

2.90 

14  10    0.7 

349 

3  35  39.48 

35  38.16 

19    6     7.1 

6     2.8 

7.7904 

8310 

2.45 

2.91 

15    9  56.7 

350 

8  35  30.64 

85  29.33 

19    5  37.9 

6  33.6 

7.7848 

8305 

246 

2.92 

16     9  52.6 

351 

8  35  21.93 

35  20.64 

19    5    9.0 

5    4.8 

7.7788 

8.299 

2.48 

2.94 

17     9  48.5 

852 

3  85  13.34 

35  12.07 

19    4  40.5 

4  36.8 

7.7725 

8.293 

2.49 

2.95 

18    9  44.5 

353 

3  35     4.88 

35    3.63 

19    4  124 

4     8.3 

7.7659 

8.287 

2.51 

2.96 

19     9  40.4 

354 

3  34  56.56 

34  55.33 

19    3  44.8 

3  40.7 

7.7591 

8.280 

2.52 

2.97 

20    9  36.3 

355 

3  34  48.36 

34  47.15 

19     3  17.5 

3  13.5 

7.7520 

8373 

233 

2.98 

21     9  32.3 

356 

3  34  40.29 

84  39.10 

19     2  50.8 

2  46.9 

7.7447 

8.265 

2.54 

2.99 

22     9  28.2 

357 

3  34  32.37 

84  31.20 

19     2  24.5 

2  20.6 

7.7871 

8.257 

2.55 

3.00 

23     9  24.2 

358 

3  34  24.59 

34  23.44 

19     1  58.7 

1  543 

7.7292 

8.249 

2.56 

8.01 

24     9  20.1 

359 

8  34  16.95 

84  15.82 

19     1  834 

1  29.7 

7.7210 

8.240 

2.57 

3.02 

25    9  16.0 

360 

3  34     9.45 

34     8.35 

19     1     8.6 

1     5.0 

7.7123 

8.231 

238 

3.03 

26     9  12.0 

361 

3  34     2.10 

84     1.02 

19    0  44.4 

0  40.9 

7.7032 

8.222 

2.59 

3.04 

27     9     7.9 

862 

3  33  54.91 

33  53.85 

19    0  20.6 

0  17.2 

7.6935 

8.213 

2.60 

3.05 

28    9    3.9 

363 

3  33  47.88 

33  46.85 

18  59  57.3 

59  53.9 

7.6833 

8.203 

2.60 

3.06 

29     8  59.8 

364 

3  33  41.02 

33  40.01 

18  59  34.6 

59  31.3 

7.6722 

8.193 

2.61 

3.07 

30    8  55.7 

365 

3  33  34.34 

33  33.36 

18  59  12.4 

59    9.1 

7.6612 

8.183 

2.61 

3.08 

31     8  51.7 

366 

3  33  27.82 

33  26.86 

+18  58  50.8 

58  47.6 

-7.6502 

-  8.173 

+2.61 

+8.09 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.          | 

Mean  Solar  Time 

Side- 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Log.  Coefficient  of  t 
in  Sidereal  Minutes. 

Log.  Coefficient    ! 
oft*. 

of 
Meridian  Transit. 

real 
Date. 

At 

Sidereal  Oh. 

At 
Transit. 

At 
Sidereal  Oh. 

At 

Transit 

InR.  A. 

In  Dee. 

InR.  A. 

In  Dee. 

d.    h.  m. 
Jan.  0    4  35.5 

0 

h.   m.    s. 

23  17  29.38 

m.    s. 
17  29  25 

O       1        II 

-  5  47  38.0 

1        M 

47  38.9 

+7.4523 

+  8.285 

+2.43 

+3  24    j 

1     4  31.7 

1 

23  17  33.53 

17  33.39 

5  47     9.9 

47  10.8 

7.4646 

8.295 

2.43 

3.24-    | 

2    4  27.8 

2 

23  17  37.78 

17  37.64 

5  46  41.1 

46  42.0 

7.4764 

8.305 

2.43 

3.23    | 

3    4  23.9 

3 

23  17  42.14 

17  42.01 

5  46  11.6 

46  12.5 

7.4877 

8.315 

2.42 

3.23 

4    4  20.1 

4 

23  17  46.62 

17  46.49 

5  45  41.5 

45  42.4 

7.4985 

8.325 

2.42 

3.22    1 

5    4  16.2 

5 

23  17  51.21 

17  51.08 

5  45  10.7 

45  11.6 

7.5085 

8.335 

2.42 

I  f?    1 

6     4  12.4 

6 

23  17  55.91 

17  55.78 

5  44  39.3 

44  40.2 

7.5182 

8.344 

2.42 

li\  1 

7     4     8.5 

7 

23  18     0.72 

18     0.58 

5  44     7.2 

44     8.2 

7.5277 

8.353 

2.41 

«*!A  1 

8    4    4.7 

8 

23  18     5.63 

18     5.49 

5  43  34.4 

43  35.4 

7.5370 

8.362 

2.41 

3.20    II 

9     4     0.8 

9 

23  18  10.65 

IS  10.51 

5  43     1.0 

43     2.0 

7.5459 

8.370 

2.41 

3.20 

10    3  57.0 

10 

23  18  15.77 

18  15.63 

5  42  26.9 

42  27.9 

7.5547 

8.378 

2.40 

3.19 

11     3  53.1 

11 

23  18  20.99 

18  20.84 

5  41  52.2 

41  53.2 

7.5633 

8.386 

2.40 

3.18 

12     3  49.3 

12 

23  18  26.31 

18  26.16 

5  41  16.8 

41   17.8 

7.5716 

8.394 

2.39 

3.17 

13     3  45.4 

13 

23  18  31.73 

18  31.58 

5  40  40.8 

40  41.8 

7.5796 

8.401 

2.39 

3.17 

14     3  41.6 

14 

23  18  37.25 

18  37.10 

5  40    4.3 

40    5.3 

7.5873 

8.408 

2.38 

3.16 

15     3  37.7 

15 

23  18  42.87 

18  42.71 

6  39  27.1 

39  28.1 

7.5948 

8.415 

2.38 

3.16 

16    3  33.9 

16 

23  18  48.58 

18  48.42 

5  38  49.4 

38  50.4 

7.6021 

8.422 

2.37 

3.15 

17    3  30.1 

17 

23  18  54.39 

18  54.23 

5  38  11. 1 

38  12.2 

7.6092 

8.429 

2.87 

3.14 

18    3  262 

18 

23  19     0.30 

19     0.14 

5  37  32.2 

37  33.3 

7.6160 

8.435 

2.36 

3.14 

19    3  22.4 

19 

23  19     6.30 

19     6.13 

5  36  52.7 

36  53.8 

7.6226 

8.441 

2.35 

3.13 

20    3  18.6 

20 

23  19  12.38 

19  12.21 

5  36  12.7 

36  13.8 

7.6290 

8.447 

2.34 

3.12 

21     3  14.7 

21 

23  19  18.56 

19  18.39 

5  35  32.2 

35  83.3 

7.6351 

8.453 

2.33 

3.12 

22    3  10.9 

22 

23  19  24.82 

19  24.64 

5  34  51.1 

34  52.2 

7.6411 

8.459 

2.32 

3.11 

23    3     7.0 

23 

23  19  31.17 

19  30.99 

5  34     9.5 

84  10.6 

7.6469 

8.464 

2.31 

3.10 

24     3    3.2 

24 

23  19  37.60 

19  37.42 

5  33  27.4 

83  28.5 

7.6525 

8.469 

2.30 

8.09 

25     2  59.4 

25 

23  19  44.12 

19  43.94 

5  32  44.8 

32  46.0 

7.6579 

8.474 

2.29 

3.08 

26     2  55.6 

26 

23  19  50.72 

19  50.53 

5  32     1.7 

32     2.9 

7.6631 

8.479 

2.28 

3.07 

27     2  51.8 

27 

23  19  57.40 

19  57.21 

5  31   18.2 

31  19.4 

7.6682 

8.484 

2.27 

3.06 

28     2  48.0 

28 

23  20     4.15 

20     3.96 

5  30  34.2 

30  35.4 

7.6731 

8.488 

2.26 

3.05 

29     2  44.1 

29 

23  20  10.98 

20  10.79 

5  29  49.7 

29  50.9 

7.6778 

8.493 

2.25 

3.04 

30     2  40.3 

30 

23  20  17.89 

20  17.70 

5  29     4.8 

29     6.0 

7.6824 

8.497 

2.24 

3.03 

31     2  36.5 

31 

23  20  24.87 

20  24.68 

5  28  19.5 

28  20.7 

7.6869 

8.501 

2.23 

3.02 

Feb.   1     2  32.7 

32 

23  20  31.92 

20  31.73 

5  27  33.7 

27  35.0 

7.6912 

8.505 

2.22 

3.00 

2     2  28.9 

33 

23  20  39.04 

20  38.84 

5  26  47.5 

26  48.8 

7.6954 

8.509 

2.21 

2.99 

3    2  25.1 

34 

23  20  46.23 

20  46.03 

5  26    0.9 

26     2.2 

7.6995 

8.513 

2.20 

2.98 

4     2  21.3 

35 

23  20  53.48 

20  53.28 

5  25  13.9 

25  15.2 

7.7034 

8.516 

2.19 

2.97 

5     2  17.5 

36 

23  21     0.79 

21     0.59 

5  24  26.5 

24  27.8 

7.7072 

8.519 

2.18 

2.95 

6     2  13.7 

37 

23  21     8.17 

21     7.97 

5  23  38.7 

23  40.0 

7.7109 

8.522 

2.17 

2.94 

7    St    9.9 

38 

23  21   15.60 

21   15.40 

5  22  50.6 

22  51.9 

7.7144 

8.525 

2.16 

2.93 

8    2    6.1 

39 

23  21  23.09 

21  22.89 

5  22     2.2 

22    3.5 

7.7178 

8.528 

2.15 

2.92 

9     2     2.3 

40 

23  21  30.64 

21  30.44 

5  21   13.4 

21   14.7 

7.7211 

8.531 

2.13 

2.90 

10     I  58.5 

41 

23  21  38.25 

21  38.05 

5  20  24.3 

20  25.6 

7.7243 

8.534 

2.12 

2.89 

11     1  54.7 

42 

23  21  45.91 

21  45.71 

5  19  34.9 

19  36.2 

7.7273 

8.537 

2.11 

2.88 

12     1  50.9 

43 

23  21  53.62 

21  53.42 

5  18  45.2 

18  46.5 

7.7302 

8.540 

2.09 

2.87 

13     1  47.1 

44 

23  22     1.38 

22     1.18 

5  17  55.2 

17  56.5 

7.7330 

8.542 

2.07 

2.85 

14     1  43.3 

45 

23  22     9.19 

22     8.99 

5  17     4.9 

17     6.2 

7.7356 

8.545 

2.05 

283 

15     1  39.5 

46 

23  22  17.04 

22  16.84 

5  16  14.3 

16  15.6 

7.7381 

8.547 

2.03 

2.81 

16     1  35.7 

47 

23  22  24.94 

22  24.74 

5  15  23.5 

15  24.8 

7.7405 

8.549 

2.01 

2.78 

17     1  31.9 

48 

23  22  32.89 

22  32.69 

5  14  32.5 

14  33.8 

7.7428 

8.551 

1.99 

2.75 

18     1  28.1 

49 

23  22  40.88 

22  40.68 

5  13  41.3 

13  42.6 

7.7449 

8.553 

1.97 

2.73 

19     I   24.3 

50 

23  22  48.90 

22  48.69 

5  12  49.8 

12  51.1 

7.7470 

9.555 

1.95 

2.70 

20     1  20.5 

51 

23  22  56.96 

22  56.75 

5  11  58.1 

11  59.4 

7.7490 

8.557 

1.92 

2.67 

21     1  16.7 

52 

23  23     5.06 

23     4.85 

5  11     6.2 

11     7.5 

7.7508 

8.558 

1.89 

+2.63 

22     1  12.9 

53 

23  23  13.19 

23  12.98 

5  10  14.1 

10  15.4 

7.7525 

8.560 

1.86 

23     1     9.1 

54 

23  23  21.35 

23  21.14 

5     9  21.9 

9  23.2 

7.7541 

8.561 

1.83 

24     1     5.3 

55 

23  23  29.54 

23  29.33 

5     8  29.5 

8  30.8 

7.7555 

8.562 

1.80 

25     I     1.5 

56 

23  23  37.75 

23  47.54 

5     7  37.0 

7  38.3 

7.7569 

8.563 

1.77 

26     0  57.7 

57 

23  23  45.99 

23  45.78 

5     6  44.4 

6  45.7 

7.7582 

8.564 

1.74 

27     0  53.9 

58 

23  23  54.25 

23  54.04 

5     5  51.6 

5  52.9 

7.7594 

8.565 

1.70 

28    0  50.1 

59 

23  24     2.54 

24     2.33 

5    4  58.7 

5     0.0 

7.7604 

8.566 

1.66 

29     0  46.3 

60 

23  24  10  85 

24  10.64 

5    4     5.7 

4    7.0 

7.7614 

8.566 

+1.62 

30    0  42.5 

61 

23  24  19.17 

24  18.96 

-53  12.6 

3  13.9 

+7.7622 

+  8.567 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Los;.  Coefficient  oft 
In  Sidereal  Minutes. 

Log.  Coefficient 

Of|2. 

Mean  Solar  Time 
of 

Side- 
real 

Meridian  Transit, 

Date. 

At 
Sidereal  Oh. 

At 
Transit. 

At 
Sidereal  Oh. 

At 

Transit 

InR.A. 

In  Dee. 

InR.  A. 

In  Dec. 

d.    h.   m. 

h.   m.    s. 

m.    s. 

O       /        ll 

i     n 

Mar.  1     0  46.3 

60 

23  24  10.85 

24  10.64 

-  5     4     5.7 

4     7.0 

+7.7614 

+  8.566 

+1.62 

2     0  42.5 

61 

23  24  19.17 

24  18.96 

5     3  12.6 

3  13.9 

7.7622 

8.567 

3     0  38.7 

62 

23  24  27.51 

24  27.30 

5     2  19.5 

2  20.8 

7.7630 

8.567 

4    0  34.9 

63 

23  24  35.86 

24  35.65 

5     1  26.3 

1  27.6 

7.7636 

8.568 

5     0  31.1 

64 

23  24  44.23 

24  44.03 

5    0  33.1 

0  34.4 

7.7642 

8.568 

6    0  27.3 

65 

23  24  52.61 

24  52.41 

4  59  39.9 

59  41.2 

7.7646 

8.568 

7    0  23.5 

66 

23  25     0.99 

25    0.79 

4  58  46.6 

58  47.9 

7.7650 

8.568 

8    0  19.7 

67 

23  25     9.38 

25     9.18 

4  57  53.3 

57  54.6 

7.7653 

8.568 

9     0  15.9 

68 

23  25  17.77 

25  17.57 

4  57     0.1 

57     1.4 

7.7655 

8.568 

10    0  12.1 

69 

23  25  26.17 

25  25.97 

4  56     6.9 

56     8.2 

7.7655 

8.568 

11     0     8.3 

70 

23  25  34.57 

25  34.37 

4  55  13.7 

55  15.0 

7.7656 

8.568 

12    0    4.5 

71 

23  25  42.97 

25  42.77 

4  54  20.5 

54  21.8 

7.7655 

8.567 

13    0    0.7 

72 

23  25  51.36 

25  51.16 

4  53  27.4 

53  28.7 

7.7654 

8.567 

13  23  57.0 

73 

23  25  59.75 

25  59.55 

4  52  34.4 

52  35.7 

7.7651 

8.566 

14  23  53.3 

74 

23  26     8.13 

26     7.93 

4  51  41.4 

51  42.7 

7.7648 

8.566 

15  23  49.5 

75 

23  26  16.50 

26  16.30 

4  50  48.5 

50  49.8 

7.7643 

8.565 

16  23  45.7 

76 

23  26  24.87 

26  24.68 

4  49  55.7 

49  57.0 

7.7638 

8.564 

17  23  41.9 

77 

23  26  33.22 

26  33.03 

4  49     3.0 

49     4.3 

7.7632 

8.563 

-1.59 

18  23  38.1 

78 

23  26  41.56 

26  41.37 

4  48  10.4 

48  11.7 

7.7624 

8.562 

1.63 

19  23  34.3 

79 

23  26  49.88 

26  49.69 

4  47  18.0 

47  19.2 

7.7615 

8.561 

1.67 

20  23  30.5 

80 

23  26  58.18 

26  57.99 

4  46  25.7 

46  26.9 

7.7605 

8.560 

1.71 

21  23  26.7 

81 

23  27     6.46 

27     6.27 

4  45  33.6 

45  34.8 

7.7599 

8.558 

1.75 

-2.62 

22  23  22.9 

82 

23  27  14.73 

27  14.54 

4  44  41.6 

44  42.8 

7.7586 

8.557 

1.78 

2.66 

23  23  19.1 

83 

28  27  22.98 

27  22.80 

4  43  49.8 

43  51.0 

7.7572 

8.556 

1.81 

2.69 

24  23  15.3 

84 

23  27  31.20 

27  31.02 

4  42  58.2 

42  59.4 

7.7556 

8.554 

1.84 

2.72 

25  23  11.5 

85 

23  27  39.39 

27  39.21 

4  42     6.8 

42     8.0 

7.7542 

8.552 

1.87 

2.74 

26  23     7.7 

86 

23  27  47.55 

27  47.37 

4  41  15.6 

41  16.8 

7.7525 

8.550 

1.89 

2.76 

27  23    3.9 

87 

23  27  55.68 

27  55.50 

4  40  24.7 

40  25.9 

7.7507 

8.548 

1.91 

2.78 

28  23     0.1 

88 

23  28    3.77 

28    3.59 

4  39  34.0 

39  35.2 

7.7488 

8.546 

1.93 

2.80 

29  22  56.3 

89 

23  28  11.83 

28  11.65 

4  38  43.5 

38  44.7 

7.7469 

8.543 

1.95 

2.81 

30  22  52.5 

90 

23  28  19.85 

28  19.68 

4  37  53.3 

37  54.4 

7.7448 

8.541 

1.96 

2.83 

31  22  48.7 

91 

23  28  27.83 

28  27.66 

4  37     3.4 

37     4.5 

7.7427 

8.539 

1.98 

2.84 

Apr.  1  22  44.9 

92 

23  28  35.77 

28  35.60 

4  86  13.7 

36  14.8 

7.7405 

8.536 

2.00 

2.86 

2  22  41.1 

93 

23  28  43.68 

28  43.51 

4  35  24.4 

35  25.5 

7.7382 

8.533 

2.01 

2.87 

3  22  37.8 

94 

23  28  51.54 

28  51.37 

4  34  35.4 

34  36.5 

7.7858 

8.530 

2.03 

2.89 

4  22  33.5 

95 

23  28  59.35 

28  59.18 

4  33  46.7 

33  47.8 

7.7333 

8.527 

2.05 

2.90 

5  22  29.7 

96 

23  29     7.12 

29     6.95 

4  32  58.3 

32  59.4 

7.7307 

8.524 

2.07 

2.92 

6  22  25.9 

97 

23  29  14.85 

29  14.68 

4  32  10.3 

32  11.4 

7.7280 

8.521 

2.08 

2.93 

7  22  22.1 

98 

23  29  22.53 

29  22.37 

4  31  22.6 

31  23.6 

7.7251 

8.518 

2.10 

2.95 

8  22  18.3 

99 

23  29  30.15 

29  29.99 

4  30  35.3 

30  36.3 

7.7222 

8.515 

2.11 

2.96 

9  22  14.5 

100 

23  29  37.72 

29  37.56 

4  29  48.3 

29  49.3 

7.7192 

8.512 

2.12 

2.97 

10  22  10.6 

101 

23  29  45.24 

29  45.08 

4  29     1.7 

29     2.7 

7.7160 

8.508 

2.13 

2.98 

11  22     6.8 

102 

23  29  52.70 

29  52.54 

4  28  15.5 

28  16.5 

7.7127 

8.505 

2.15 

2.99 

12  22    3.0 

103 

23  30     0.10 

29  59.94 

4  27  29.7 

27  30.7 

7.7093 

8.501 

2.16 

3.00 

13  21  59.2 

104 

23  80     7.44 

30     7.28 

4  26  44.3 

26  45.3 

7.7058 

8.497 

2.17 

3.01 

14  21  55.4 

105 

23  30  14.73 

30  14.58 

4  25  59.3 

26     0.3 

7.7021 

8.493 

2.18 

3.02 

15  21  51.6 

106 

23  30  21.96 

30  21.81 

4  25  14.8 

25  15.7 

7.6983 

8.489 

2.19 

3.03 

16  21  47.8 

107 

23  30  29.12 

30  28.97 

4  24  30.7 

24  31.6 

7.6944 

8.485 

2.20 

3.04 

17  21  44.0 

108 

23  30  36.22 

30  36.07 

4  23  47.0 

23  47.9 

7.6904 

8.480 

2.21 

3.05 

18  21  40.1 

109 

23  30  43.25 

30  43.10 

4  23     3.8 

23     4.7 

7.6863 

8.475 

2.22 

3.06 

19  21  36.3 

110 

23  30  50.21 

30  50.06 

4  22  21.1 

22  22.0 

7.6820 

8.470 

2.23 

3.07 

20  21  32.5 

HI 

23  30  57.10 

30  56.95 

4  21  38.8 

21  39.7 

7.6776 

8.465 

2.24 

3.08 

21  21  28.7 

112 

23  31     3.92 

31     3.78 

4  20  57.0 

20  57.9 

7.6731 

8.460 

2.25 

3.09 

22  21  24.9 

113 

23  31   10.67 

31  10.53 

4  19  15.7 

20  16.6 

7.6684 

8.455 

2.26 

3.09 

23  21  21.1 

114 

23  31   17.34 

31  17.20 

4  19  34.9 

19  35.7 

7.6636 

8.450 

2.27 

3.10 

24  21   17.3 

115 

23  31  23  94 

31  23.80 

4  18  54.7 

18  55.5 

7.6586 

8.444 

2.28 

3.11 

25  21  13.5 

116 

23  31  30.46 

31  30.33 

4  18  15.0 

18  15.8 

7.6534 

8.438 

2.29 

8.12 

26  21     9.6 

117 

23  31  36.90 

31  36.77 

4  17  35.8 

17  36.6 

7.6481 

8.432 

2.29 

3.12 

27  21     5.8 

118 

23  31  43.27 

31  43.14 

4  16  57.1 

16  57.9 

7.6426 

8.426 

2.30 

3.13 

28  21     2.0 

119 

23  31  49.55 

31  49.42 

4  16  19.0 

16  19.8 

7.6370 

8.420 

2.31 

3.14 

29  20  58.1 

120 

23  31   55.75 

31  55.63 

4  15  41.5 

15  42.3 

7.6311 

8.414 

2.31 

3.14 

30  20  54.3 

121 

23  32     1.86 

32     1.74 

-  4  15     4.5 

15     5.3 

+7.6251 

+  8.407 

-2.32 

-3.15 

47 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  ] 

MERIDIAN  TRANSIT. 

Mean  Solar  Tim* 
of 

Side- 
real 

Apparent 

Apparent  Declination. 

tal&darea; 

briantoff 
Minutes. 

Log.  Goeflolatit 
oft*. 

Meridian  Transit. 

Date. 

At 
Sidereal  Oh. 

At 

Transit. 

At 
Sidereal  Oh. 

At 

Transit. 

In  R.A. 

In  Deo. 

InRJL 

In  Dee 

d.    h.   m. 

h.    m.    s. 

m.    s. 

O         1          H 

1       u 

May  1  20  50.4 

122 

23  82     7.89 

32     7.77 

-  4  14  28.1 

14  28.8 

+7.6189 

+  8.400 

-2.83 

-3.15 

2  20  46.6 

123 

23  32  13.83 

39  13.71 

4  13  52.3 

13  53.0 

7.6125 

8.393 

2.33 

3.16 

3  20  42.8 

124 

23  32  19.68 

32  19.57 

4  13  17.1 

13  17.8 

7.6058 

8.386 

2.34 

3.16 

4  20  38.9 

125 

23  32  25.44 

32  25.33 

4  12  42.4 

12  43.1 

7.5990 

8.378 

2.34 

3.17 

5  20  35.1 

126 

23  32  31.12 

32  31.01 

4  12     8.4 

12     9.1 

7.5919 

8.370 

2-35 

3.17 

6  20  31.3 

127 

23  32  36.70 

32  36.59 

4  11  34.9 

11  35.5 

7.5847 

8.362 

2.35 

3.18 

7  20  27.4 

128 

23  32  42.19 

32  42.09 

4  11     2.1 

11     2.7 

7.5772 

8.354 

256 

3.18 

8  20  23.6 

129 

23  32  47.58 

32  47.48 

4  10  29.9 

10  30.5 

7.5696 

8.345 

2.36 

3.19 

9  20  19.7 

130 

28  32  52.88 

32  52.78 

4     9  58.4 

9  59.0 

7.5618 

8.336 

2.37 

3.19 

10  20  15.9 

131 

28  32  58.08 

32  57.98 

4     9  27.5 

9  28.1 

7.5538 

8.327 

2.37 

850 

11  20  12.1 

132 

23  33     3.19 

33     3.10 

4     8  57.2 

8  57.7 

7.5455 

8.318 

2.38 

3.20 

12  20     8.2 

133 

23  33     8.20 

33     8.11 

4     8  27.6 

8  28.1 

7.5369 

8.308 

2.38 

3.21 

13  20    4.4 

134 

23  33  13.11 

33  13.02 

4     7  58.7 

7  59.2 

7.5280 

8.298 

2.39 

3.21 

14  20     0.5 

135 

23  33  17.92 

33  17.83 

4     7  80.4 

7  30.9 

7.5189 

8.288 

2.39 

3.22 

15  19  56.7 

136 

23  33  22.63 

33  22.54 

4     7     2.8 

7    3.3 

7.5096 

8.277 

2.40 

3.22 

16  19  52.8 

137 

23  33  27.24 

33  27.16 

4     6  35.8 

6  36.3 

7.5001 

8.266 

2.40 

3.23 

17  19  48.9 

138 

23  33  31.75 

33  31.67 

4     6    9.6 

6  10.0 

7.4903 

8.255 

241 

3.23 

18  19*45.1 

139 

23  33  36.15 

33  36.07 

4    5  44.0 

5  44.4 

7.4802 

8.244 

2.41 

3.23 

19  19  41.2 

140 

23  33  40.45 

33  40.37 

4    5  19.1 

5  19.5 

7.4698 

8.232 

2.42 

3.24 

20  19  37.3 

141 

23  33  44.64 

33  44.56 

4    4  54.9 

4  55.3 

7.4589 

8.219 

2.42 

3.24 

21  19  83.5 

142 

23  33  48.73 

38  48.66 

4     4  31.4 

4  31.8 

7.4476 

8.206 

2.43 

3.24   1 

22  19  29.6 

143 

23  33  52.71 

33  52.64 

4    4     8.6 

4     9.0 

7.4359 

8.192 

2.43 

3.24 

23  19  25.8 

144 

23  33  56.58 

33  56.51 

4    3  46.5 

3  46.9 

7.4237 

8.178 

2.43 

3.25 

24  19  21.9 

145 

23  34    0.35 

34     0.28 

4    3  25.2 

3  25.6 

7.4111 

8.163 

2.43 

3.25 

25  19  18.0 

146 

23  34     4.01 

34     3.95 

4    3     4.6 

3     4.9 

7.3980 

8.148 

2.44 

3.25 

26  19  14.2 

147 

23  34     7.55 

34     7.49 

4    2  44.7 

2  45.0 

7.3844 

8.132 

2.44 

3.25 

27  19  10.3 

148 

23  34  10.98 

34  10.92 

4     2  25.5 

2  25.8 

7.3702 

8.115 

2.44 

3.26 

28  19     6.4 

149 

23  34  14.30 

34  14.24 

4     2     7.1 

2     7.4 

7.8554 

8.098 

2.44 

3.26 

29  19     2.6 

150 

28  34  17.51 

34  17.45 

4     1  49.4 

1  49.7 

7.3399 

8.079 

2.45 

3.26 

80  18  58.7 

151 

23  34  20.60 

34  20.54 

4     1  32.5 

1  32.8 

7.3239 

8.060 

2.45 

3.26 

31  18  54.8 

152 

23  34  23.58 

34  23.53 

4     1  16.3 

1  16.6 

7.3073 

8.039 

2.45 

3.27 

June  1  18  50.9 

153 

23  34  26.45 

34  26.40 

4     1     0.8 

1     1.1 

7.2896 

8.018 

2.45 

3.27 

2  18  47.0 

154 

23  34  29.20 

34  29.15 

4    0  46.1 

0  46.3 

7.2713 

7.997 

2.46 

3.27 

3  18  43.1 

155 

23  34  31.84 

34  31.80 

4    0  32.1 

0  32.3 

-   7.2523 

7.974 

246 

3.27 

4  18  39.2 

156 

23  34  34.36 

34  34.32 

4    0  18.9 

0  19.1 

7.2323 

7.950 

2.46 

357 

5  18  35.3 

157 

23  34  36.76 

34  36.72 

4    0     6.5 

0     6.7 

7.2112 

7.923 

2.46 

357 

6  18  31.4 

158 

23  34  39.04 

34  39.00 

3  59  54.8 

59  55.0 

7.1890 

7.894 

2.47 

3.27 

7  18  27.5 

159 

23  34  41.21 

34  41.17 

3  59  43.9 

59  44.1 

7.1653 

7.863 

2.47 

357 

8  18  23.6 

160 

23  34  43.26 

34  43.22 

3  59  33.8 

59  34.0 

7.1895 

7.829 

247 

358 

9  18  19.7 

161 

23  34  45.20 

34  45.17 

3  59  24.4 

59  24.6 

7.1133 

7.792 

2.47 

358 

10  18  15.8 

162 

23  34  47.02 

34  46.99 

3  59  15.8 

59  15.9 

7.0849 

7.752 

2.47 

3.28 

11   18  11.9 

163 

23  34  48.72 

34  48.69 

3  59     7.9 

59     8.0 

7.0547 

7.709 

247 

358 

12  18     8.0 

164 

23  34  50.30 

34  50.27 

8  59     0.8 

59    0.9 

7.0226 

7.663 

2.47 

3.28 

13  18    4.1 

165 

23  34  51.76 

34  51.73 

3  58  54.5 

58  54.6 

6.9885 

7.613 

2.47 

358 

14  18    0.2 

166 

23  34  53.10 

34  53.07 

3  58  49.0 

58  49.1 

6.9500 

7.554 

2.47 

358 

15  17  56.3 

167 

23  34  54.32 

34  54.30 

3  58  44.2 

58  44.3 

6.9074 

7.484 

2.47 

358 

16  17  52.4 

168 

23  34  55.42 

34  55.40 

3  58  40.2 

58  40.3 

6.8602 

7.400 

2.47 

358 

17  17  48.5 

169 

23  34  56.41 

84  56.39 

3  58  37.0 

58  37.1 

6.8071 

7.296 

2.47 

358 

18  17  44.6 

170 

23  84  57.28 

34  57.26 

3  58  34.6 

58  84.6 

6.7474 

7.160 

2.47 

358 

19  17  40.7 

171 

23  34  58.02 

34  58.01 

3  58  32.9 

58  32.9 

6.6773 

6.960 

2.47 

358 

20  17  36.8 

172 

23  34  58.64 

34  58.63 

3  58  82.0 

58  32.0 

6.5936 

+  6.572 

2.47 

358 

21  17  32.8 

173 

23  34  59.14 

84  59.13 

3  58  31.8 

58  31.8 

6.4899 

-  6.217 

2.47 

3.28 

22  17  28.9 

174 

23  34  59.52 

34  59.51 

3  58  32.4 

58  32.4 

6.3535 

6.847 

247 

358 

23  17  25.0 

175 

23  34  59.78 

34  59.77 

3  58  33.8 

58  33.8 

6.1507 

7.094 

2.47 

358 

24  17  21.0 

176 

23  34  59.92 

34  59.92 

3  58  35.9 

58  35.9 

+5.7580 

7.249 

247 

358 

25  17  17.1 

177 

23  34  59.94 

34  59.94 

3  58  38.9 

58  38.9 

-5.4156 

7.363 

2.47 

358 

26  17  13.2 

178 

23  34  59.85 

34  59.85 

3  58  42.6 

58  42.5 

6.0389 

7.453 

247 

358 

27  17     9.2 

179 

23  34  59.64 

34  59.65 

3  58  47.1 

58  47.0 

6.2849 

7.527 

247 

357 

28  17     5.3 

180 

23  34  59.31 

34  59.32 

3  58  52.3 

58  52.2 

6.4396 

7.590 

247 

357 

29  17     1.3 

181 

23  34  58.85 

34  58.86 

3  58  58.3 

58  58.2 

6.5545 

7.645 

246 

357 

30  16  57.4 

182 

23  34  58.28 

34  58.29 

3  59     5.0 

59    4.9 

6.6418 

7.685 

246 

357 

31   16  53.4 

183 

23  34  57.59 

34  57.60 

-  3  59  12.5 

59  12.4 

-6.7152 

-  7.731 

-246 

-3.27 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Apparent 
Bight  Ascension. 

Apparent  Declination. 

Los.  Coefficient  of  t 
in  Sidereal  Minutes. 

Log.  Coefficient 
ofta. 

Mean  Solar  Time 
of 

Side- 
real 

Meridian  Transit. 

Date. 

At 
Sidereal  Oh. 

At 
Transit. 

At 
Sidereal  Oh. 

At 
Transit. 

InR.A. 

In  Dee. 

InR.  A. 

In  Deo. 

d. 

h.   m. 

h.   m.    s. 

m.    s. 

O       1        II 

/        « 

July  1 

16  53.4 

183 

23  84  57.59 

34  57.60 

-  3  59  12.5 

59  12.4 

-6.7152 

-  7.731 

-2.46 

-3.27 

2 

16  49.5 

184 

23  34  56.78 

84  56.79 

3  59  20.7 

59  20.6 

6.7780 

7.772 

2.46 

3.27 

3 

16  45.5 

185 

23  34  55.86 

34  55.87 

3  59  29.7 

59  29.6 

6.8323 

7.810 

2.46 

3.26 

4 

16  41.6 

186 

23  84  54.82 

34  54.84 

3  59  39.4 

59  393 

6.8805 

7.845 

2.46 

3.26 

5 

16  37.6 

187 

23  34  53.67 

34  53.69 

3  59  49.9 

59  49.7 

6.9235 

7.877 

2.45 

3.26 

6 

16  33.7 

188 

23  34  52.40 

34  52.42 

4     0     1.1 

0    0.9 

6.9630 

7.906 

2.45 

3.26 

7 

16  29.7 

189 

23  34  51.02 

34  51.04 

4     0  13.0 

0  12.8 

6.9988 

7.932 

2.45 

3.25 

8  16  25.8 

190 

23  34  49.53 

34  49.55 

4     0  25.6 

0  25.4 

7.0308 

7.956 

2.45 

3.25 

9 

16  21.8 

191 

23  34  47.92 

34  47.95 

4    0  39.0 

0  38.8 

7.0610 

7.979 

244 

3.25 

10  16  17.9 

192 

23  34  46.20 

34  46.23 

4    0  53.0 

0  52.8 

7.0891 

8.001 

244 

3.25 

11 

16  13.9 

193 

23  34  4437 

84  44.40 

4     1     7.8 

1     7.6 

7.1159 

8.021 

2.44 

3.24 

12 

16     9.9 

194 

23  34  42.42 

84  42.45 

4     r  23.3 

1  23.0 

7.1412 

8.040 

2.44 

3.24 

13 

16     6.0 

195 

23  34  4036 

34  40.39 

4     1  39.5 

1  39.2 

7.1651 

8.059 

2.43 

3.23 

14 

16     2.0 

196 

23  34  38.19 

84  38.23 

4     1  56.4 

1  56.1 

7.1874 

8.077 

2.43 

8.23 

15 

15  58.0 

197 

23  34  35.91 

34  35.95 

4     2  13.9 

2  13.6 

7.2085 

8.094 

2.43 

3.22 

16 

15  54.1 

198 

23  34  33.52 

34  33.56 

4     2  32.1 

2  31.8 

7.2283 

8.110 

2.42 

3.22 

17 

15  50.1 

199 

23  34  31.03 

84  31.07 

4     2  50.9 

2  50.6 

7.2472 

8.125 

2.42 

3.21 

18 

15  46.1 

200 

23  34  28.43 

34  28.47 

4    8  10.5 

3  10.2 

7.2652 

8.140 

2.41 

3.21 

19 

15  42.1 

201 

23  34  25.73 

34  25.77 

4    8  30.7 

3  30.4 

7.2823 

8.154 

2.41 

3.20 

20 

15  38.2 

202 

23  34  22.92 

34  22.97 

4    3  51.6 

3  513 

7.2986 

8.168 

2.40 

3.20 

21 

15  34.2 

203 

23  34  20.01 

34  20.06 

4    4  13.1 

4  12.7 

73141 

8.181 

2.40 

3.19 

22 

15  30.2 

204 

23  34  16.99 

34  17.04 

4    4  353 

4  34.9 

73289 

8.193 

2.39 

8.19 

23 

15  26.2 

205 

23  34  13.87 

84  13.92 

4    4  58.0 

4  57.6 

73431 

8.205 

2.39 

3.18 

24 

15  22.2 

206 

23  34  10.65 

34  10.70 

4     5  21.4 

5  21.0 

73566 

8.216 

2.38 

3.18 

25 

15  18.2 

207 

23  34     733 

34     739 

4     5  454 

5  45.0 

73695 

8.227 

2.38 

8.17 

26 

15  14.2 

208 

23  34     8.91 

84     8.97 

4     6  10.0 

6     9.6 

73818 

8.237 

2.37 

3.16 

27 

15  10.3 

209 

23  34     0.40 

34     0.46 

4    6  35.1 

6  34.7 

7.3936 

8.247 

237 

3.15 

28 

15     6.3 

210 

23  33  56.79 

33  56.85 

4     7     0.9 

7     0.4 

7.4049 

8.257 

236 

3.15 

29 

15     2.3 

211 

23  33  53.09 

83  53.15 

4     7  27.2 

7  26.7 

7.4157 

8.266 

236 

3.14 

30 

14  58.3 

212 

23  33  49.30 

33  49.37 

4     7  54.1 

7  53.6 

7.4260 

8.275 

235 

3.13 

31 

14  54.3 

213 

23  33  45.42 

33  45.49 

4     8  21.5 

8  21.0 

7.4358 

8.284 

234 

3.12 

Aug.  1 

14  503 

214 

23  S3  41.45 

33  41.52 

4     8  49.5 

8  49.0 

7.4451 

8.292 

234 

3.12 

2 

14  463 

215 

23  33  3739 

83  37.46 

4     9  18.0 

9  17.5 

7.4540 

8300 

2.33 

3.11 

3 

14  42.3 

216 

23  33  33.25 

33  33.32 

4     9  47.0 

9  46.5 

7.4627 

8308 

2.33 

8.10 

4 

14  383 

217 

23  33  29.02 

33  29.09 

4  10  16.6 

10  16.1 

7.4713 

8316 

232 

3.09 

5 

14  34.3 

218 

23  33  24.71 

33  24.79 

4  10  46.7 

10  46.1 

7.4795 

8323 

232 

3.08 

6 

14  30.3 

219 

23  33  20.31 

33  2039 

4  11   17.2 

11  16.6 

7.4875 

8330 

231 

3.07 

7 

14  263 

220 

23  33  15.84 

83  15.92 

4  11  48.2 

11  47.6 

7.4952 

8.337 

230 

3.06 

8 

14  22.2 

221 

23  33  11.29 

83  1137 

4  12  19.7 

12  19.1 

7.5027 

8343 

2.29 

3.05 

9 

14  18.2 

222 

23  33     6.66 

33     6.74 

4  12  51.6 

12  51.0 

7.5100 

8349 

2.28 

3.04 

10 

14  14.2 

223 

23  33     1.96 

83     2.04 

4  13  24.0 

13  23.4 

7.5170 

8355 

2.27 

3.03 

11 

14  10.2 

224 

23  32  57.18 

32  57.27 

4  13  56.8 

13  56.2 

7.5237 

8361 

2.26 

3.02 

12 

14     6.2 

225 

23  32  5233 

32  52.42 

4  14  30.1 

14  29.5 

7.5302 

8366 

2.24 

8.00 

13 

14     2.2 

226 

23  32  47.41 

32  47.50 

4  15    3.7 

15     3.0 

7.5365 

8371 

2.23 

2.99 

14 

13  58.2 

227 

23  32  42.42 

32  42.51 

4  15  37.8 

15  37.1 

7.5425 

8376 

2.22 

2.97 

15 

13  54.2 

228 

23  82  3736 

32  37.45 

4  16  123 

16  11.6 

7.5482 

8381 

2.21 

2.96 

16 

13  50.1 

229 

23  32  32.24 

32  3234 

4  16  47.1 

16  46.4 

7.5537 

8386 

2.19 

2.94 

17 

13  46.1 

230 

23  32  27.05 

32  27.15 

4  17  22.3 

17  21.6 

7.5590 

8.390 

2.18 

2.93 

18 

13  42.1 

231 

23  32  21.80 

32  21.90 

4  17  57.8 

17  57.1 

7.5640 

8.394 

2.16 

2.91 

19 

13  38.1 

232 

23  32  16.49 

32  16.59 

4  18  33.7 

18  33.0 

7.5688 

8398 

2.14 

2.89 

20 

13  34.0 

238 

23  32  11.13 

32  11.23 

4  19     9.9 

19     9.2 

7.5738 

8.402 

2.12 

2.87 

21 

13  30.0 

234 

23  32     5.71 

32    5.82 

4  19  46.4 

19  45.7 

7.5776 

8.406 

2.11 

2.85 

22 

13  26.0 

235 

23  32     0.23 

32    034 

4  20  23.2 

20  22.5 

7.5817 

8.409 

2.09 

2.83 

23 

13  21.9 

236 

23  31  54.71 

31  54.82 

4  21     03 

20  59.6 

7.5855 

8.412 

2.07 

2.81 

24 

13  17.9 

237 

23  31  49.14 

31  49.25 

4  21  37.6 

21  36.9 

7.5892 

8.415 

2.05 

2.79 

25 

13  13.9 

238 

23  31  43  52 

31  43.63 

4  22  15.2 

22  14.5 

7.5926 

8.418 

2.03 

2.77 

26 

13     9.9 

239 

23  31  37.86 

31  37.97 

4  22  53.0 

22  523 

7.5959 

8.421 

2.01 

2.74 

27 

13     5.8 

240 

23  31  32.16 

31  32.28 

4  23  31.1 

23  30.4 

7.5989 

8.423 

1.99 

2.71 

28 

13     1.8 

241 

23  31  26.42 

31  26.54 

4  24     93 

24     8.6 

7.6018 

8.425 

1.96 

-2.67 

29 

12  57.8 

242 

23  31  20.64 

31  20.76 

4  24  47.8 

24  47.1 

7.6045 

8.427 

1.94 

30 

12  53.7 

243 

23  31  14.83 

31   14.95 

4  25  26.4 

25  25.7 

7.6070 

8.429 

1.92 

31 

12  49.7 

244 

23  31     8.98 

31     9.10 

-  4  26     5  2 

26     4.4 

-7.6094 

-  8.431 

-1.90 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT. 

Mean  Solar  Time 
of 

Side- 
real 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log.  Coefficient  off 
in  Sidereal  Minutes. 

Log.  CoeAelemt 
off*. 

Meridian  Transit. 

Date. 

At 
Sidereal  Oh. 

h.    m.    e. 

At 
Transit. 

At 
Sidereal  Oh. 

At 
Transit. 

In  BJL 

In  Dee. 

InR.A. 

In  Dee. 

d. 

h.   m. 

m.    s. 

O        i        |l 

1         H 

Sept.1 

12  45.7 

245 

23  31     3.11 

■  31     8.23 

-  4  26  44.2 

26  43.4 

-7.6116 

-  8.433 

-1.87 

2 

12  41.7 

246 

23  30  57.21 

30  57.33 

4  27  23.8 

27  22.5 

7.6137 

8435 

1.83 

3  12  37.6 

247 

23  30  51.28 

30  51.40 

4  28     2.5 

28     1.7 

7.6156 

8.436 

1.78 

4 

12  33.6 

248 

23  30  45.32 

30  45.44 

4  28  41.8 

28  41.0 

7.6174 

8.437 

1.73 

5 

12  29.6 

249 

23  30  39.34 

30  39.46 

4  29  21.2 

29  20.4 

7.6190 

8.438 

-1.67 

6 

12  25.6 

250 

23  30  33.34 

!  30  33.47 

4  80    0.7 

29  59.9 

7.6204 

8.438 

7  12  21.5 

251 

23  30  27.32 

30  27.45 

4  30  40.3 

30  39.5 

7.6216 

8.439 

8 

12  17.5 

252 

23  30  21.28 

30  21.41 

4  31  19.9 

31   19.1 

7.6226 

8.439 

9 

12  13.5 

253 

23  80  15.23 

30  15.36 

4  31  59.5 

31  58.7 

7.6235 

8.440 

10  12     9.4 

254 

23  30    9.17 

30     9.30 

4  32  39.1 

32  38.3 

7.6244 

8.440 

11 

12     5.4 

255 

23  30    3.10 

30    3.23 

4  33  18.8 

33  18.0 

7.6251 

8.440 

12 

12     1.4 

256 

23  29  57.02 

29  57.15 

4  38  58.5 

33  57.7 

7.6256 

8.439 

13 

11   57.3 

257 

23  29  50.94 

29  51.07 

4  34  38.1 

34  87.3 

7.6260 

8.439 

14 

11  53.3 

258 

23  29  44.86 

29  44.99 

4  35  17.7 

35  16.9 

7.6261 

8.438 

15 

11  49.3 

259 

23  29  38.78 

29  38.91 

4  35  57.3 

35  56.5 

7.6260 

8.438 

16 

11  45.2 

260 

23  29  32.70 

29  32.83 

4  36  36.8 

36  36.0 

7.6257 

8.437 

17 

11  41.2 

261 

23  29  26.62 

29  26.75 

4  37  16.1 

37  15  A 

7.6252 

8436 

18  11  37.2 

262 

23  29  20.55 

29  20.68 

4  37  55.4 

37  54.6 

7.6244 

8.435 

19 

11  33.1 

263 

23  29  14.49 

29  14.62 

4  38  34.5 

38  33.7 

7.6234 

8.434 

20 

11  29.1 

264 

23  29     8.45 

29     8.58 

4  89  13.5 

39  12.7 

7.6223 

8.432 

21 

11  25.1 

265 

23  29     2.42 

29     2.55 

4  39  52.4 

39  51.6 

7.6210 

8.430 

+1.61 

22 

11  21.0 

266 

23  28  56.41 

28  56.54 

4  40  31.1 

40  30.3 

7.6196 

8.428 

1.68 

23 

11  17.0 

267 

23  28  50.42 

28  50.55 

4  41     9.6 

41     8.8 

7.6180 

8.426 

1.73 

+2.68 

24  11   13.0 

268 

23  28  44.45 

28  44.58 

4  41  47.9 

41  47.1 

7.6162 

8.424 

1.78 

2.72 

25 

11     8.9 

269 

23  28  38.51 

28  38.64 

4  42  26.0 

42  25.2 

7.6143 

8.421 

1.82 

2.75 

26 

11     4.9 

270 

23  28  32.59 

28  32.72 

4  43     3.9 

43     3.1 

7.6123 

8.418 

1.85 

2.77 

27 

11     0.9 

271 

23  28  26.71 

28  26.84 

4  43  41.5 

43  40.7 

7.6101 

8.415 

1.88 

2.79 

28 

10  56.8 

272 

23  28  20.86 

28  20.99 

4  44  18.9 

44  18.1 

7.6087 

8.412 

1.91 

2.81 

29 

10  52.8 

278 

23  28  15.04 

28  15.17 

4  44  56.0 

44  55.2 

7.6051 

8.409 

1.94 

2.83 

30 

10  48.8 

274 

23  28     9.26 

28     9.39 

4  45  32.9 

45  32.1 

7.6024 

8.406 

1.97 

2L85 

Oct  1 

10  44.7 

275 

23  28     3.51 

28     3.64 

4  46     9.4 

46     8.6 

7.5994 

8.402 

2.00 

2.87 

2 

10  40.7 

276 

23  27  57.81 

27  57.94 

4  46  45.6 

46  44.8 

7.5962 

8.398 

2.02 

2.89 

3 

10  36.7 

277 

23  27  52.15 

27  52.28 

4  47  21.5 

47  20.7 

7.5928 

8.394 

2.04 

2.91 

4 

10  32.7 

278 

23  27  46.54 

27  46.67 

4  47  57.1 

47  56.3 

7.5892 

8.390 

2.06 

2.93 

5  10  28.7 

279 

23  27  40.97 

27  41.10 

4  48  32.3 

48  31.5 

7.5854 

8.386 

2.08 

2.95 

6 

10  24.7 

280 

23  27  35.45 

27  35.57 

4  49     7.1 

49     6.3 

7.5813 

8.382 

2.10 

2.97 

7 

10  20.7 

281 

23  27  29.98 

27  30.10 

4  49  41.6 

49  40.8 

7.5771 

8.377 

2.12 

2.99 

8 

10  16.6 

282 

23  27  24.56 

27  24.68 

4  50  15.7 

50  14.9 

7.5727 

8.372 

2.14 

3.01 

9 

10  12.6 

283 

23  27  19.20 

27  19.32 

4  50  49.3 

50  48.5 

7.5681 

8.367 

2.16 

3.02 

10 

10    8.6 

284 

23  27  13.90 

27  14.02 

4  51  22.6 

51  21.8 

7.5634 

8.361 

2.18 

3.04 

11 

10    4.6 

285 

23  27     8.66 

27     8.78 

4  51  55.4 

51  54.7 

7.5584 

8.355 

2.19 

3.05 

12 

10    0.6 

286 

23  27     3.48 

27     3.60 

4  52  27.8 

52  27.1 

7.5532 

8.349 

2.21 

3.06 

13 

9  56.6 

287 

23  26  58.37 

26  58.49 

4  52  59.7 

52  59.0 

7.5478 

8.343 

2.22 

3.07 

14 

9  52.6 

288 

23  26  53.32 

26  53.43 

4  53  31.1 

53  30.4 

7.5420 

8.336 

2.23 

8.08 

15 

9  48.5 

289 

23  26  48.34 

26  48.45 

4  54     2.1 

54     1.4 

7.5360 

8.329 

2.24 

S.09 

16 

9  44.5 

290 

23  26  43.43 

26  43.54 

4  54  32.6 

54  31.9 

7.5297 

8.322 

2.26 

3.10 

17 

9  40.5 

291 

23  26  38.60 

26  38.71 

4  55     2.6 

55     1.9 

7.5230 

8.314 

2.27 

8.11 

18 

9  36.5 

292 

23  26  33.84 

26  33.95 

4  55  32.1 

55  31.4 

7.5160 

8.306 

2.28 

3.12 

19 

9  32.5 

293 

23  26  29.16 

26  29.27 

4  56     1.0 

56    0.3 

7.5087 

8.298 

2.29 

3.13 

20 

9  28.5 

294 

23  26  24.55 

26  24.66 

4  56  29.3 

56  28.6 

7.5011 

8.290 

2.30 

3.14 

21 

9  24.5 

295 

23  26  20.03 

26  20.13 

4  56  57.1 

56  56.4 

7.4932 

8.281 

2.31 

3.15 

22 

9  20.5 

296 

23  26  15.59 

26  15.69 

4  57  24.3 

57  23.7 

7.4851 

8.272 

2.32 

3.16 

23 

9  16.4 

297 

23  26  11.24 

26  11.34 

4  57  50.9 

57  50.3 

7.4765 

8.262 

2.32 

3.16 

24 

9  12.4 

298 

23  26     6.98 

26     7.08 

4  58  16.9 

58  16.3 

7.4675 

8.252 

2.33 

3.17 

25 

9     8.4 

299 

23  26     2.80 

26     2.90 

4  58  42.4 

58  41.8 

7.4580 

8.242 

2.34 

3.18 

26 

9     4.4 

300 

23  25  58.71 

25  58.80 

4  59     7.2 

59     6.6 

7.4481 

8.231 

2.35 

8.19 

27 

9     0.4 

301 

23  25  54.71 

25  54.80 

4  59  31.4 

59  30.8 

7.4378 

8.220 

2.35 

8.19 

28 

8  56.4 

302 

23  25  50.81 

25  50.90 

4  59  55.0 

59  54.4 

7.4271 

8.208 

2.86 

8.20 

29 

8  52.4 

303 

23  25  47.00 

25  47.09 

5     0  17.9 

0  17.3 

7.4160 

8.196 

2.37 

3.21 

30 

8  48.4 

304 

23  25  43.29 

25  43.38 

5    0  40.2 

0  39.6 

7.4047 

8.183 

2.38 

8.22 

31 

8  44.4 

305 

23  25  39.68 

25  39.76 

5     1     1.8 

1     1.3 

7.3930 

8.170 

2.38 

8.22 

32 

8  40.5 

306 

23  25  36.16 

25  36.24 

-  5     1   22.8 

1  22.3 

-7.3810 

-  8.156 

+2  39 

+8.23 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 


Mean  Solar  Time 

of 
Meridian  Transit. 


d. 

Nov.  1 

2 

3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
,   30 

Dec.  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 


24 
25 

26 
27 
28 
29 
30 

31 


h.  m. 
8  40.5 
8  36.5 
8  32.5 
8  28.5 
8  24.6 

8  20.6 

8  16.6 

8  12.6 

8  8.6 

8  4.7 

8  0.7 
7  56.7 
7  52.7 
7  48.8 
7  44.8 

7  40.8 
7  36.9 
7  32.9 
7  28.9 
7  25.0 

7  21.0 
7  17.1 
7  13.1 
7  9.2 
7  5.2 

7  1.3 
6  57.3 
6  53.4 
6  49.4 
6  45.5 

6  41.5 
6  37.6 
6  33.7 
6  29.8 
6  25.9 

6  22.0 
6  18.0 
6  14.1 
6  10.2 
6  6.3 

6  2.4 
5  58.5 
5  54.6 
5  50.7 
5  46.8 

5  42.9 

5  39.0 

5  35.1 

5  31.2 

5  27.3 

5  23.4 
5  19.5 
5  15.6 
5  11.7 
5  7.8 
5  3.9 
5  0.0 
4  56.1 
4  52.3 
4  48.5 

4  44.7 


Side- 
real 
Date. 


306 
307 
308 
309 
310 

311 
312 
313 
314 
315 

316 
317 
318 
319 
820 

321 
822 
323 
324 
325 

326 
827 
328 
329 
330 

331 
332 
333 
334 
335 

336 
337 
338 
339 
340 

341 
342 
343 
344 
345 

846 
347 
348 
349 
350 

351 
352 
353 
354 
355 

356 
357 
358 
359 
360 

361 
362 
363 
364 
365 

366 


Right* 


At 
Sidereal  Ob. 


h.  m.  s. 

23  25  36.16 

23  25  32.74 

23  25  29.43 

23  25  26.22 

23  25  23.11 

23  25  20.11 

23  25  17.22 

23  25  14.43 

28  25  11.76 

23  25  9.20 

23  25  6.75 

23  25  4.41 

23  25  2.19 

23  25  0.08 

23  24  58.09 

23  24  56.22 

23  24  54.47 

23  24  52.84 
23'  24  51.33 

23  24  49.94 

23  24  48.68 

23  24  47.54 

23  24  46.52 

23  24  45.63 

23  24  44.86 

23  24  44.21 

23  24  43.69 

23  24  43.30 

23  24  43.03 

23  24  42.89 

23  24  42.88 

23  24  42.99 

23  24  43.23 

23  24  43.59 

23  24  44.08 

23  24  44.70 

23  24  45.45 

23  24  46.32 

23  24  47.32 

23  24  48.45 

23  24  49.71 

23  24  51.10 

23  24  52.61 

23  24  54.25 

23  24  56.02 

23  24  57.91 

23  24  59.93 

23  25  2.08 

23  25  4.36 

23  25  6.76 

23  25  9.28 

23  25  11.93 

23  25  14.70 

23  25  17.59 

23  25  20.60 

23  25  23  74 

23  25  27.00 

23  25  30.37 

23  25  33.86 

23  25  37.47 

23  25  41.20 


At 

Transit. 


m.  s. 

25  86.24 

25  32.82 

25  29.51 

25  26.30 

25  23.18 

25  20.18 

25  17.29 

25  14.50 

25  11.82 

25  9.26 

25  6.81 

25  4.47 

25  2.24 

25  0.13 

24  58.14 

24  56.26 

24  54.51 

24  52.88 

24  51.36 

24  49.97 

24  48.71 

24  47.56 

24  46.54 

24  45.65 

24  44.88 

24  44.22 

24  43.70 

24  43.31 

24  48.04 

24  42.89 

24  42.88 

24  42.99 

24  43.22 

24  43.58 

24  44.06 

24  44.68 

24  45.43 

24  46.30 

24  47.29 

24  48.42 

24  49.68 

24  51.07 

24  52.57 

24  54.21 

24  55.98 

24  57.86 

24  59.88 

25  2.03 
25  4.30 
25  6.70 

25  9.22 

25  11.86 

25  14.68 

25  17.52 

25  20.52 

25  23.66 

25  26.92 

25  30.28 

25  38.77 

25  37.38 

25  41.11 


Apparent  Declination. 


At 
Sidereal  Oh. 


o 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5  5  49.9 

5  5  55.2 

5  5  59.7 

5  6     3.4 

5  6    6.3 

5  6  8.3 

5  6  9.5 

5  6  9.9 

5  6  9.5 

5  6  8.3 


1  22.8 

1  43.1 

2  2.8 
2  21.7 
2  39.9 

2  57.4 

3  14.2 
3  30.2 

3  45.5 

4  0.1 

4  13.9 

4  27.0 

4  39.3 

4  50.9 

5  1.7 

5  11.7 

5  20.9 

5  29.4 

5  37.0 

5  43.9 


6  6.2 

6  3.4 

5  59.7 

5  55.3 

5  50.0 

5  43.9 

5  37.0 

5  29.2 

5  20.7 

5  11.3 


5  5     1.1 

5  4  50.1 

5  4  38.3 

5  4  25.7 

5  4  12.3 


3  58.1 
8  43.1 
8  27.2 
8  10.5 
2  53.1 

2  34.9 
2  15.9 
1  56.1 
1  35.6 
1  14.3 

0  52.2 

0  29.4 

0     5.8 

59  41.4 

59  16.3 

58  50.4 


At 
Transit 


1  22.3 

1  42.6 

2  2.3 
2  21.2 
2  39.5 

2  57.0 

3  13.8 
8  29.8 
3  45.1 

3  59.7 

4  13.6 
4  26.7 
4  39.0 

4  50.6 

5  1.4 

5  11.5 

5  20.7 

5  29.2 

5  36.8 

5  43.7 

5  49.8 
5  55.1 

5  59.6 

6  8.3 
6     6.2 


6     8.4 

6  6.3 
6  3.5 
5  59.8 
5  55.5 
5  50.2 

5  44.1 
5  37.2 
5  29.4 
5  21.0 
5  11.6 

5  1.4 
4  50.4 
4  38.6 
4  26.0 
4  12.7 

3  58.5 
3  43.5 
3  27.6 
8  10.9 
2  53.6 

2  35.4 

2  16.4 

1  56.6 

1  86.1 

1  14.8 

0  52.7 

0  30.0 

0    6.4 

59  42.0 

59  16.9 

58  51.0 


Log.  Coefficient  of  t 
in  Sidereal  Minutes. 


InB.A. 


-7.3810 
7.3684 
7.3552 
7.3413 
7.3267 

7.3113 
7.2952 
7.2781 
7.2600 
7.2409 

7.2210 
7.1995 
7.1767 
7.1522 
7.1260 

7.0980 
7.0680 
7.0358 
7.0012 
6.9642 

6.9217 
6.8740 
6.8205 
6.7594 
6.6882 

6.6031 
6.4972 
6.3568 
6.1480 
-5.7274 

+5.4296 
6.0846 
6.3205 
6.4725 
6.5854 

6.6749 
6.7482 
6.8120 
6.8678 
6.9171 

6.9609 
7.0011 
7.0380 
7.0721 
7.1033 

7.1331 
7.1605 
7.1862 
7.2102 
7.2330 

7.2545 
7.2750 
7.2943 
7.3127 
7.3301 

7.3467 
7.3626 
7.8777 
7.3922 
7.4060 

+7.4191 


In  Deo. 


-  8.156 
8.142 
8.126 
8.110 
8.093 

8.075 
8.056 
8.036 
8.015 
7.993 

7.970 
7.945 
7.918 
7.888 
7.856 

7.822 

7.785 
7.744 
7.700 
7.652 

7.594 
7.527 
7.448 
7.352 
7.227 

7.052 

-  6.752 
Inf.Neg. 
+  6.752 

7.052 

7.229 
7.354 
7.450 
7.530 
7.597 

7.655 
7.707 
7.753 
7.794 
7.832 

7.866 
7.898 
7.928 
7.956 
7.982 

8.007 
8.030 
8.052 
8.072 
8.092 

8.111 
8.129 
8.146 
8.163 
8.178 

8.193 
8.207 
8.221 
8.234 
8.247 

+  8.259 


Log.  Coefficient 
oft*. 


InR.  A. 


+2.39 
2.40 
2.41 
2.41 
2.42 

2.42 
2.43 
2.43 
2.44 
2.44 

2.45 
2.45 
2.46 
2.46 
2.47 

2.47 
2.47 
2.48 
2.48 
2.48 

2.48 
2.49 
2.49 
2.49 
2.49 

2.49 
2.49 
2.49 
2.49 
2.50 

2.50 
2.50 
2.50 
2.50 
2.50 

2.50 
2.50 
2.50 
2.50 
2.50 

2.50 
2.50 
2.50 
2.50 
2.50 

2.50 
2.50 
2.50 
2.50 
2.50 

2.49 
2.49 
2.49 
2.49 
2.49 

2.49 
2.49 
2.48 
2.48 
2.48 

+2.48 


In  Dec 


+3.28 
3.23 
3.24 
3.24 
3.25 

3.25 
3.26 
3.26 
3.26 
3.27 

8.27 
3.27 
3.27 
3.28 
3.28 
3.28 
3.28 
8.28 
3.29 
3.29 

3.29 
3.29 
3.29 
3.29 
3.29 

3.30 
3.30 
3.30 
3.80 
3.30 

3.30 
3.30 
3.30 
3.80 
8.30 

8.80 
3.30 
3.30 
8.30 
3.30 

3.30 
3.30 
3.30 
3.30 
3.30 

3.29 
3.29 
3.29 
3.29 
8.29 

3.29 
3.28 
8.28 
3.28 
3.28 

3.28 
3.28 
3.27 
3.27 
3.27 

+8.27 
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HORIZONTAL  PARALLAXES  AND 

SEMIDIAMETERS. 

oh- 

Sidereal 

HORIZONTAL  PARALLAXES. 

VERTICAL  SEMIDIAMETER. 

8ID.  TIME  OF  SBMIDIAMBTSR 
PASSING  THE  MERIDIAN. 

« 

9 

<? 

« 

9 

i 

8 

9 

<? 

d. 

1 

In 

7.74 

4-27 

N 

2.62 

7W.71 

« 
231 

s. 

0.19 

8. 

0.52 

0.15 

6 

7.26 

7.97 

4.22 

2.82 

7.94 

249 

0.20 

0.53 

0.15 

11 

8.03 

8.22 

4.17 

3.13 

8.19 

2.46 

0.21 

0.54 

0.15 

16 

9.15 

8.50 

4.13 

3.56 

8.47 

243 

0.24 

0.55 

0.15 

21 

10.62 

8.80 

4.09 

4.13 

8.77 

241 

0.28 

0.57 

0.14 

26 

12.13 

9.12 

4.05 

4.73 

9.09 

239 

032 

039 

0.14 

31 

13.00 

9.47 

4.01 

5.06 

943 

236 

034 

0.61 

0.14 

36 

12.81 

9.86 

3.97 

4.98 

9.82 

234 

034 

0.63 

0.14 

41 

11.86 

10.27 

3.93 

4.59 

10.23 

231 

032 

0.66 

0.14 

46 

10.77 

10.76 

3.89 

4.19 

10.72 

2.29 

0.29 

0.70 

0.13 

51 

9.79 

11.29 

3.85 

8.80 

11.25 

2.27 

0.26 

0.78 

0.13 

56 

8.98 

11.88 

8.82 

849 

11.84 

2.25 

0.24 

0.78 

0.13 

61 

8.33 

12.53 

8.78 

3.24 

12.48 

2.28 

0.22 

0.88 

0.13 

66 

7.82 

18.25 

8.75 

8.05 

13.20 

2.20 

0.21 

038 

0.13 

71 

7.41 

14.07 

8.72 

238 

14.02 

2.19 

0.20 

0.95 

0.13 

76 

7.06 

15.01 

3.68 

2.75 

14.96 

2.17 

0.18 

1.02 

0.18 

81 

6.80 

16.05 

3.66 

2.64 

16.00 

2.16 

0.18 

1.10 

0.18 

86 

6.59 

17.24 

3.63 

2.57 

17.19 

2.14 

0.17 

1.20 

0.18 

91 

6.46 

18.58 

8.60 

2.51 

18.51 

2.12 

0.16 

130 

0.18 

96 

6.41 

20.08 

3.57 

2.49 

20.01 

2.10 

0.16 

1.42 

0.13 

101 

6.46 

21.72 

3.55 

251 

21.64 

2.09 

0.17 

1.54 

0.13 

106 

6.68 

23.51 

3.52 

2.60 

23.42 

2.07 

0.18 

1.67 

0.13 

111 

7.10 

25.36 

3.50 

2.76 

25.27 

2.06 

0.19 

1.80 

0.13 

116 

7.76 

27.14 

3.48 

3.02 

27.04 

2.05 

0.21 

1.92 

0.13 

121 

8.66 

28.64 

3.46 

337 

28.53 

2.04 

0.24 

2.01 

0.13 

126 

9.79 

29.62 

8.44 

3.81 

29.51 

2.02 

0.27 

2.06 

0.12 

131 

11.13 

29.86 

3.42 

433 

29.75 

2.01 

031 

2.05 

0.12     | 

136 

12.53 

29.34 

3.41 

4.88 

29.23 

2.01 

0.85 

1.99 

0.13     > 

141 

13.93 

28.13 

3.39 

5.42 

28.03 

2.00 

039 

1.88 

0.13 

146 

15.04 

26.48 

3.38 

5.85 

2638 

1.99 

041 

1.76 

0.13 

151 

15.57 

24.62 

3.87 

6.06 

24.53 

1.99 

0.42 

1.63 

0.13 

156 

15.35 

22.75 

336 

5.98 

22.67 

1.98 

0.41 

1.51 

0.13 

161 

14.42 

20.97 

335 

5.61 

20.89 

1.97 

038 

138 

0.13 

166 

13.12 

19.34 

334 

5.11 

19.27 

1.97 

035 

1.28 

0.13 

171 

11.72 

17.88 

333 

437 

17.81 

1.96 

031 

1.18 

0.13 

176 

10.41 

16.61 

333 

4.05 

16.55 

1.96 

0.28 

1.10 

0.13 

181 

9.23 

15.45 

333 

3.59 

15.39 

1.96 

0.25 

1.03 

0.13 

186 

8.24 

14.43 

3.33 

3.21 

1438 

1.96 

0.22 

0.97 

0.13 

191 

7.46 

'  13.53 

3.33 

2.90 

13.48 

1.96 

0.21 

0.91 

0.13 

196 

6.90 

12.74 

833 

2.68 

12.69 

1.96 

0.19 

0.86 

0.13 

201 

6.56 

12.03 

333 

2.55 

11.99 

1.96 

0.18 

0.82 

0.13 

206 

6.41 

11.39 

334 

2.49 

1135 

1.97 

0.17 

0.78 

0.13 

211 

6.40 

10.83 

835 

249 

10.79 

1.97 

0.17 

0.74 

0.13 

216 

6.50 

1033 

336 

2.53 

10.29 

1.98 

0.17 

0.71 

0.13 

221 

6.69 

9.87 

337 

2.60 

9.83 

1.99 

0.18 

0.68 

0.13 

226 

6.94 

9.45 

338 

2.70 

942 

1.99 

0.18 

0.65 

0.13 

231 

7.26 

9.08 

3.40 

2.83 

9.05 

2.00 

0.19 

0.63 

0.12 

236 

7.66 

8.74 

3.42 

2.98 

8.71 

2.01 

0.20 

0.60 

0.12 

241 

8.14 

8.42 

3.44 

3.17 

839 

2.02 

0.21 

0.58 

0.12 

246 

8.78 

8.14 

346 

8.40 

8.11 

2.04 

0.23 

0.56 

0.13 

251 

9.45 

7.89 

3.49 

3.68 

7.86 

2.06 

0.25 

0.53 

0.18 

256 

10.56 

7.64 

3.52 

4.11 

7.61 

2.07 

0.27 

0.51 

0.18 

261 

11.38 

7.40 

3.55 

4.43 

7.37 

2.09 

0.29 

0.50 

0.13 

266 

12.55 

7.18 

3.59 

4.88 

7.15 

2.11 

032 

0.48 

0.13 

271 

13.00 

6.99 

8.63 

5.06 

6.96 

2.14 

033 

046 

0.13 

276 

12.50 

6.82 

8.67 

4.87 

6.79 

2.16 

032 

045 

0.13 

281 

11.14 

6.66 

3.71 

4.34 

6  64 

2.18 

0.29 

0.43 

0.13 

286 

9.86 

6.52 

8.76 

3.73 

6.50 

2.21 

0.25 

0.42 

0.13 

291 

8.33 

639 

3.81 

3.24 

6.37 

2.25 

0.21 

0.41 

0.13 

296 

7.47 

6.26 

8.87 

2.91 

6.24 

2.28 

0.19 

0.40 

0.13 
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HORIZONTAL  PARALLAXES  AND  SEMIDTAMETERS. 

Sidereal 

HORIZONTAL  PARA 

LLAXE8. 

VERTICAL  8BMIDIAMETER. 

SID.  TIMB  Of  SEMIDIAMETER 
PASSING  THE  MERIDIAN. 

9 

9 

* 

S 

? 

i 

9 

? 

i 

d. 
301 

u 
6.84 

n 
6.14 

833 

2.66 

H 

6.12 

232 

8. 

0.18 

0.40 

8. 

0.14 

806 

6.43 

6.04 

4.00 

230 

6.02 

236 

0.17 

0.39 

0.14 

311 

6.18 

5.94 

4.07 

240 

5.92 

240 

0.16 

0.38 

0.14 

316 

6.02 

5.84 

4.15 

234 

5.82 

2.44 

0.16 

038 

0.14 

321 

5.94 

5.76 

4.23 

231 

5.74 

249 

0.16 

038 

0.15 

826 

5.92 

5.68 

431 

230 

5.66 

2.54 

0.16 

037 

0.15 

331 

5.96 

5.61 

441 

232 

5.59 

2.60 

0.17 

037 

0.15 

336 

6.07 

534 

4.51 

236 

5.52 

2.66 

0.17 

037 

0.16 

841 

6.24 

548 

4.62 

243 

546 

2.74 

0.18 

037 

0.16 

.      846 

6.50 

542 

4.73 

2.54 

5.40 

2.79 

0.19 

037 

0.16 

351 

6.89 

536 

4.86 

2.68 

534 

2.86 

0.19 

037 

0.17 

856 

7.44 

532 

4.99 

2.90 

530 

2.94 

0.21 

037 

0.17 

361 

8.24 

5.27 

5.14 

3.21 

535 

3.03 

0.23 

037 

0.18 

866 

9.40 

5.23 

530 

3.66 

5.21 

3.12 

035 

037 

0.18 

Qh. 

BidMMl 

n 

\ 

6 

* 

h 

& 

* 

h 

6 

Date. 

d. 

1 

1.71 

H 

1.07 

045 

ii 
1839 

9*.75 

1.77 

8. 

132 

a. 
0.78 

a. 
0.14 

11 

1.66 

1.07 

0.45 

18.03 

9.70 

1.76 

139 

0.72 

0.14 

21 

1.61 

1.06 

045 

17.53 

934 

1.75 

135 

0.72 

0.14 

31 

1.57 

1.05 

0.44 

17.10 

935 

1.73 

132 

0.71 

0.13 

41 

134 

1.04 

044 

16.72 

9.43 

1.71 

1.19 

0.71 

0.13 

51 

131 

1.02 

044 

1640 

9.29 

1.70 

1.17 

0.70 

0.18 

61 

1.48 

1.00 

0.43 

16.14 

9.14 

1.69 

1.15 

0.69 

0.13 

71 

1.46 

0.96 

043 

15.94 

8.97 

1.67 

1.14 

0.67 

0.13 

81 

145 

0.97 

043 

15.79 

831 

1.66 

1.13 

0.66 

0.13 

91 

1.44 

0.95 

0.42 

15.70 

8.65 

1.65 

1.13 

0.65 

0.13 

101 

1.44 

0.93 

042 

15.66 

849 

1.65 

1.13 

0.64 

0.13 

HI 

144 

0.92 

042 

15.67 

835 

1.64 

1.13 

0.63 

0.13 

121 

145 

0.90 

0.42 

15.74 

8.22 

134 

1.14 

0.62 

0.13 

131 

146 

039 

042 

1536 

8.10 

1.63 

1.15 

0.61 

0.13 

141 

147 

036 

042 

16.03 

8.01 

1.63 

1.17 

0.60 

0.13 

151 

1.49 

037 

0.42 

16.25 

7.92 

1.64 

1.18 

039 

0.13 

161 

1.52 

0.86 

042 

16.53 

7.86 

1.64 

1.21 

0.59 

0.13 

171 

1.55 

0.86 

0.42 

16.86 

731 

1.65 

1.24 

0.58 

0.18 

181 

1.58 

0.85 

0.43 

17.24 

7.79 

1.66 

136 

0.58 

0.13 

191 

1.62 

035 

0.43 

17.68 

7.78 

1.66 

130 

038 

0.13 

201 

1.67 

035 

0.43 

18.18 

7.79 

1.68 

134 

0.58 

0.13 

211 

1.72 

0.86 

0.44 

18.71 

7.81 

1.69 

138 

0.58 

0.13 

221 

1.77 

036 

044 

1930 

7.86 

1.70 

143 

0.58 

0.13 

231 

1.83 

0.87 

044 

19.92 

7.92 

1.72 

1.47 

0.59 

0.13 

241 

1.89 

0.88 

044 

20.56 

8.00 

1.73 

1.52 

039 

0.14 

251 

1.95 

039 

045 

2130 

8.10 

1.75 

1.57 

0.60 

0.14 

261 

2.01 

0.90 

045 

21.83 

8.21 

1.76 

1.61 

0.61 

0.14 

271 

2.06 

0.92 

045 

2242 

836 

1.78 

1.66 

0.62 

0.14 

281 

2.10 

0.93 

0.46 

2239 

8.50 

1.79 

1.69 

0.63 

0.14 

291 

2.14 

0.95 

046 

23.22 

8.65 

1.80 

1.71 

0.64 

0.14 

301 

2.15 

0.97 

046 

2338 

8.81 

1.80 

1.72 

0.65 

0.14 

811 

2.15 

0.99 

0.46 

2336 

8.98 

131 

1.71 

0.66 

0.14 

821 

2.13 

1.00 

046 

23.16 

9.14 

1.81 

1.69 

0.67 

0.14 

831 

2.10 

1.02 

046 

2231 

939 

131 

1.67 

0.69 

0.14 

341 

2.05 

1.04 

0.46 

2232 

9.43 

1.80 

1.63 

0.70 

0.14 

351 

2.00 

1.05 

0.46 

21.73 

9.55 

1.80 

139 

0.71 

0.14 

361 

1.94 

1.06 

0.46 

21.09 

9.62 

1.79 

1.54 

0.71 

0.14 

871 

1.88 

1.06 

046 

2039 

9.66 

1.78 

1.49 

0.72 

0.14 

Hon. 

—  ForNeptu 

oetheHorla 

mtal  PanDai 

k  =  0".2R  (before  153d.) 

M 

((                     u 

it 

=  0".»  (between  152d.  ■ 

nd  194d.  and  after  247d.) 

U 

u                   fl 

M 

=  0«30  (between  19W.I 

md247d.) 

1 
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1857. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

Y'. 

Z. 

Z'. 

2  =©8 

True  Longitude. 

V 

*  =  ©'$ 
Latitude. 

Log.  Bad. 

Jan.  1.0 

+.1931082 

1188 

—.8844026 

4159 

—.3838157 

7791 

o   |   « 
281  19  35.0 

u 
37.6 

—0.07 

9.9 
926625 

1.5 

.2016783 

6882 

.8827909 

8044 

.3831164 

0795 

281  50  10.0 

12.4 

—0.01 

2*6621 

2.0 

.2102321 

2417 

.8811106 

1241 

.3823870 

3501 

282  20  45.1 

474 

+0.05 

26624 

2.5 

.2187692 

7785 

.8793620 

3755 

.3816278 

5909 

282  51  20.1 

22.3 

0.12   26633 

3.0 

.2272886 

2975 

.8775451 

5586 

.3808390 

8021 

283  21  55.0 

57.1 

0.19 

26648 

3.5 

+.2357898 

7984 

—.8756600 

6735 

—.8800207 

:9838 

283  52  29.8 

31.8 

+0.26 

926668 

4.0 

.2442723 

2805 

.8737070 

7205 

.3791729 

1360 

284  23  4.5 

6.5 

0.32 

26694 

4.5 

.2527356 

7434 

.8716861 

6996 

.3782957 

2588 

284  53  39.1 

41.0 

0.38 

26726 

5.0 

.2611788 

1863 

.8695976 

6111 

.3773892 

3523 

285  24  13.6 

15.4 

0.43 

26764 

5.5 

.2696014 

6086 

.8674415 

4550 

.3764534 

4165 

285  54  47.9 

49.6 

0.48 

26808 

6.0 

+.2780028 

0096 

—.8652182 

2318 

—.3754883 

4514 

286  25  22.2 

23.8 

+0.53 

926859 

6.5 

.2863824 

3888 

.8629278 

9414 

.3744941 

4572 

286  55  56.3 

57.8 

0.57 

26917 

7.0 

.2947395 

7456 

.8605706 

5843 

.3734710 

4342 

287  26  30.4 

31.8 

0.61 

26982 

7.5 

.3030735 

0793 

.8581468 

1605 

.3724190 

3822 

287  57  4.3 

5.6 

0.64 

27054 

8.0 

.3113840 

3894 

.8556567 

6705 

.3713381 

3014 

288  27  38.1 

39.3 

0.66 

27132 

8.5 

+.8196707 

7657 

—.8531004 

1142 

—.8702285 

1919 

288  58  11.8 

12.9 

+0.67 

927218 

9.0 

.3279325 

9372 

.8504781 

4920 

.3690904 

0539 

289  28  45.5 

46.5 

0.68 

27310 

9.5 

.3361686 

1730 

.8477898 

8087 

.3679237 

8873 

289  59  19.0 

19.9 

0.69 

27408 

10.0 

.3443785 

3825 

.8450359 

0499 

.3667286 

6924 

290  29  52.4 

53.2 

0.69 

27514 

10.5 

.3525617 

5653 

.8422165 

2306 

.3655051 

4690 

291  0  25.7 

264 

067 

27628 

11.0 

+.3607173 

7206 

—.8393319 

3461 

-.3642534 

2175 

291  30  58.9 

59.5 

+0.65 

927749 

11.5 

.3688449 

8479 

.8363825 

3968 

.3629735 

9377 

292  1  32.0 

32.5 

0.62 

27877 

12.0 

.3769440 

9466 

.8333685 

3829 

.3616656 

6300 

292  32  5.1 

5.5 

0.59 

28011 

12.5 

.3850142 

0165 

.8302900 

3045 

.3603297 

2943 

293  2  38.0 

38.3 

0.54 

28152 

13.0 

.3930548 

0567 

.8271470 

1616 

.3589659 

9307 

293  33  10.9 

11.1 

0.49 

28300 

13.5 

+.4010653 

0668 

—.8239398 

9545 

—.3575744 

5394 

294  3  43.7 

43.8 

+0.43 

928456 

14.0 

.4090456 

0468 

.8206687 

6836 

.3561552 

1204 

294  34  164 

164 

0.38 

28619 

14.5 

4169945 

9954 

.8173339 

3489 

.3547083 

6737 

295  4  49.1 

49.1 

0.32 

28786 

15.0 

.4249113 

9119 

.8139358 

9510 

.3532339 

1995 

295  35  21.7 

21.6 

0.25 

28963 

15.5 

4327954 

7957 

.8104745 

4898 

.3517321 

6979 

296  5  54.2 

54.0 

0.18 

29144 

16.0 

+.4406462 

6462 

—.8069503 

9658 

—.3502030 

1691 

296  36  26.6 

26.3 

+0.11 

929331 

16.5 

.4484630 

4627 

.8033633 

3789 

.3486467 

6130 

297  6  58.9 

58.5 

+0.04 

29524 

17.0 

4562453 

2447 

.7997137 

7295 

.3470632 

0298 

297  37  31.2 

30.7 

—0.02 

29723 

17.5 

4639926 

9917 

.7960015 

0174 

.3454526 

4195 

298  8  3.3 

2.7 

0.08 

29927 

18.0 

.4717042 

7030 

.7922273 

2434 

.3438151 

7823 

298  38  85.4 

34.7 

0.15 

30136 

18.5 

+4793798 

3783 

—.7883915 

4078 

—.3421509 

1184 

299  9  7.4 

6.6 

— 0.21 

93Q350 

19.0 

4870183 

0165 

.7844944 

5109 

.3404598 

4276 

299  39  39.3 

38.4 

0.26 

80570 

19.5 

4946194 

6174 

.7805362 

5529 

.3387423 

7104 

300  10  11.1 

10.2 

0.32 

30794 

20.0 

.5021822 

1799 

.7765170 

5339 

.3369984 

9668 

300  40  42.8 

41.8 

0.37 

31023 

20.5 

.5097063 

7037 

.7724372 

4542 

.3352282 

1969 

301  11  14.4 

13.4 

040 

31257 

21.0 

+.5171908 

1879 

—.7682974 

3146 

—.3334318 

4008 

301  41  45.8 

44.7 

—0.43 

931495 

21.5 

.5246351 

6319 

.7640977 

1150 

.3316092 

5785 

302  12  17.1 

16.0 

045 

81737 

22.0 

.5320390 

0355 

.7598382 

8557 

.3297606 

7302 

302  42  48.2 

47.0 

0.47 

31983 

22.5 

.5394017 

3979 

.7555193 

5369 

.3278865 

8564 

303  13  19.2 

17.9 

0.49 

32234 

23.0 

.5467225 

7184 

.7511415 

1593 

.3259869 

9571 

303  43  50.1 

48.7 

0.50 

32488 

23.5 

+.5540010 

:9967 

—.7467051 

7231 

—.3240616 

0321 

304  14  20.8 

19.3 

—0.50 

932746 

24.0 

.5612367 

2321 

.7422105 

2287 

.3221109 

0818 

304  44  51.3 

49.7 

0.50 

33008 

24.5 

.5684290 

4241 

.7376581 

6765 

.3201352 

1064 

305  15  21.5 

19.8 

0.47 

33273 

25.0 

.5755768 

5717 

.7330184 

0670 

.3181346 

1062 

305  45  51.5 

49.7 

0.44 

33542 

25.5 

.5826793 

6740 

.7283816 

4003 

.3161092 

0811 

306  16  21.2 

19.3 

040 

33814 

26.0 

+.5897363 

7307 

—.7236581 

6770 

—.3140590 

0313 

306  46  50.7 

48.7 

—0.37 

934090 

26.5 

.5967473 

7414 

.7188783 

8974 

.3119845 

9571 

307  17  19.9 

17.8 

0.33 

34369 

27.0 

.6037118 

7057 

.7140426 

0619 

.3098858 

8588 

307  47  48.9 

46.7 

0.29 

34652 

27.5 

.6106292 

6229 

.7091515 

1710 

.3077629 

7362 

308  18  17.6 

15.3 

0.23 

34939 

28.0 

.6174992 

4927 

.7042055 

2252 

.3056161 

5898 

308  48  46.1 

43.7 

0.17 

35230 

28.5 

+.6243211 

3144 

—.6992048 

2247 

—.3034456 

4196 

309  19  14.1 

11.6 

—010 

935524 

29.0 

.6310943 

0874 

.6941502 

1703 

.3012515 

2259 

309  49  41.8 

39.2 

—0.04 

35821 

29.5 

.6378182 

8111 

.6890418 

0621 

.2990341 

0088 

310  20  9.4 

6.8 

+0.03 

36123 

30.0 

.6444925 

4852 

.6838801 

9006 

.2967937 

7688 

310  50  36.6 

33.9 

0.09 

36429 

30.5 

.6511167 

1093 

.6786655 

6862 

.2945305 

5059 

311  21  3.5 

0.7 

0.16 

36739 

31.0 

+.6576900 

6824 

—.6733986 

4195 

—.2922445 

2203 

311  51  300 

27.1 

+0.22  937053 

Now. — The  accented  letters  correspond  to  the  mean  equinox  and  equator  of  January  Od.O. 
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Date. 
1857. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X». 

Y. 

Y'. 

Z. 

Z'. 

2  =  ©8 

True  Longitude. 

X' 

a  =  ©'s 
Latitude. 

Log.  Rad. 
Vect.  =  p 

Jan.  31.5 

+.6642119 

2041 

—.6680800 

1011 

—.2899359 

9120 

O   |   H 

312  21  56.2 

n 
53.2 

+0.28 

9.9 
937372 

Feb.*  1.0 

.6706820 

6741 

.6627102 

7315 

.2876052 

5817 

312  52  22.0 

18.9 

0.33 

37696 

1.5 

.6770999 

0919 

.6572894 

3109 

.2852524 

2292 

313  22  47.5 

44.3 

0.39 

88024 

2.0 

.6834649 

4567 

.6518178 

8395 

.2828776 

8548 

313  53  12.5 

9.2 

0.44 

38357 

2.5 

.6897769 

7685 

.6462963 

3182 

.2804811 

4586 

314  23  373 

34.0 

0.48 

38694 

3.0 

+.6960359 

0274 

—.6407251 

7472 

—.2780680 

0409 

314  53  61.6 

58.2 

+0.52 

939036 

3.5 

.7022415 

2329 

.6351046 

1269 

.2756235 

6017 

315  24  25.6 

22.2 

0.55 

39384 

4.0 

.7083981 

3843 

.6294355 

4580 

.2731627 

1413 

315  54  49.1 

45.6 

0.58 

39738 

4.5 

.7144901 

4812 

.6237184 

7411 

.2706815 

6604 

316  25  12.4 

8.8 

060 

40096 

5.0 

.7205318 

5227 

.6179538 

9768 

.2681796 

1589 

316  55  35.2 

81.5 

0.61 

40460 

5.5 

+.7265178 

5085 

—.6121421 

1653 

— .2656574 

6370 

817  25  57.7 

53.9 

+0.62 

940830 

6.0 

.7324478 

4384 

.6062834 

3069 

.2631152 

0952 

317  56  19.8 

15.9 

0.62 

41205 

6.5 

.7383211 

8116 

.6003779 

4016 

.2605530 

5333 

318  26  41.6 

37.6 

0.60 

41586 

7.0 

.7441373 

1278 

.5944265 

4505 

.2579705 

9512 

318  56  62.9 

58.8 

0.58 

41973 

7.5 

.7498964 

8865 

.5884296 

4538 

.2553683 

3493 

319  27  24.0 

19.9 

0.55 

42366 

8.0 

+.7555984 

5884 

—.5823879 

4124 

—.2527466 

7280 

319  57  44.6 

40.4 

+0.52 

942764 

8.5 

.7612426 

2325 

.5763020 

3267 

.2501055 

0872 

320  28  5.0 

0.8 

0.48 

43167 

9.0 

.7668286 

8183 

.5701719 

1969 

.2474452 

4273 

320  58  25.0 

20.7 

0.44 

43576 

9.5 

.7723560 

3455 

.5639979 

:023l 

.2447660 

7484 

321  28  44.7 

40.3 

038 

44992 

10.0 

.7778243 

8137 

.5577805 

8060 

.2420681 

0509 

321  58  64.0 

59.5 

032 

44414 

10.5 

+.7832335 

2228 

—.5515202 

5459 

—.2393515 

3346 

322  29  23.1 

18.5 

+0.26 

944841 

11.0 

.7885826 

5717 

.5452178 

2438 

.2366168 

6003 

322  59  41.7 

37.0 

0.20 

45273 

11.5 

.7938714 

8603 

.5388737 

9000 

.2338640 

8478 

323  29  60.1 

55.4 

0.13 

45711 

12.0 

.7990997 

0885 

.5324885 

5151 

.2310932 

0774 

324  0  18.0 

13.2 

+0.06 

46155 

12.5 

.8042673 

2560 

.5260625 

0894 

.2283046 

2891 

324  30  35.8 

31.0 

—0.02 

46604 

13.0 

+.8093732 

3617 

—.5195959 

6231 

—.2254985 

4834 

325  0  53.1 

48.2 

—0.09 

947057 

13.5 

.8144174 

4057 

.5130891 

1166 

.2226749 

6601 

325  31  10.3 

5.4 

0.15 

47515 

14.0 

.8193994 

3876 

.5065423 

5701 

.2198342 

8198 

826  1  27.0 

22.0 

0.21 

47978 

14.5 

.8243192 

3073 

.4999568 

9849 

.2169765 

9625 

326  31  43.5 

38.4 

0.27 

48445 

15.0 

.8291760 

1639 

.4933329 

3613 

.2141020 

0884 

327  1  59.6 

54.4 

0.33 

48916 

15.5 

+.8339695 

9572 

—.4866706 

6993 

—.2112110 

1978 

327  32  15.5 

10.2 

—039 

949392 

16.0 

.8386993 

6869 

.4799711 

•0001 

.2083036 

2908 

328  2  30.9 

25.5 

0.44 

49872 

16.5 

.8433651 

3526 

.4732345 

2638 

.2053803 

3679 

328  32  46.1 

40.7 

0.48 

50356 

17.0 

.8479665 

9538 

.4664616 

4913 

.2024412 

4292 

329  2  60.9 

55.4 

0.52 

50843 

17.5 

.8525033 

4905 

.4596526 

6826 

.1994863 

4747 

329  33  15.5 

10.0 

0.55 

51333 

18.0 

+.8569749 

9620 

—.4528078 

8382 

—.1965161 

5049 

330  3  29.7 

24.1 

—0.57 

951827 

18.5 

.8613810 

3680 

.4459278 

9585 

.1935306 

5198 

330  33  43.7 

38.1 

0.58 

52323 

19.0 

.865721 1 

7080 

.4390133 

0444 

.1905299 

5196 

331  3  57.3 

51.6 

0.59 

52822 

19.5 

.8699949 

9819 

.4320649 

0963 

.1875145 

5046 

331  34  10.5 

4.7 

0.59 

53323 

20.0 

.8742022 

1893 

.4250833 

1150 

.1844845 

4751 

332  4  23.3 

17.4 

0.59 

53826 

20.5 

+.8783426 

3298 

—.4180691 

1010 

—.1814402 

4312 

332  34  35.8 

29.9 

—0.57 

954332 

21.0 

.8824156 

4029 

.4110229 

0551 

.1783822 

3737 

333  4  47.9 

41.9 

0.55 

54840 

21.5 

.8864212 

4086 

.4039448 

9772 

.1753105 

3024 

333  34  59.6 

53.6 

0.52 

55350 

22.0 

.8903588 

3463 

.3968357 

8684 

.1722252 

2176 

334  5  10.8 

4.7 

0.49 

55862 

22.5 

.8942283 

2159 

.3896961 

7290 

.1691265 

1193 

334  35  21.7 

15.6 

0.45 

56376 

23.0 

+.8980292 

0169 

—.3825265 

5597 

—.1660149 

0082 

335  5  32.2 

26.0 

—0.41 

956892 

23.5 

.9017614 

7492 

.3753276 

3610 

.1628903 

8841 

335  35  42.2 

36.0 

035 

57409 

24.0 

.9054244 

4124 

.3681000 

1336 

.1597532 

7475 

336  5  51.8 

45.5 

0.29 

57929 

24.5 

.9090182 

0063 

.3608441 

8779 

.1566037 

5985 

336  35  61.0 

54.6 

0.23 

58449 

25.0 

.9125422 

5305 

.3535606 

5946 

.1534423 

4377 

337  6  9.7 

3.2 

0.17 

58972 

25.5 

+.9159964 

9848 

-.3462501 

2843 

—.1502691 

2650 

337  36  18.0 

11.5 

-0.11 

959495 

26.0 

.9193805 

3691 

.3389134 

9478 

.1470846 

0811 

338  6  25.8 

19.2 

—0.05 

60020 

26.5 

.9226943 

6830 

.3315510 

5856 

.1438889 

8859 

338  36  33.1 

26.5 

+0.02 

60547 

27.0 

.9259376 

9265 

.3241635 

1983 

.1406823 

6799 

339  6  40.0 

33.3 

0.08 

61076 

27,5 

.9291102 

0993 

.3167515 

7865 

.1374651 

4632 

339  36  46.4 

39.7 

0.14 

61606 

28.0 

+.9322117 

2010 

—.8093156 

3508 

—.1342375 

2362 

340  6  52.2 

45.4 

+0.19 

962138 

28.5 

.9352421 

2316 

.3018564 

8917 

.1309999 

9991 

340  36  57.5 

50.7 

0.25 

62672 

Mar.  1.0 

.9382012 

1909 

.2943747 

4102 

.1277527 

7524 

341  6  62.3 

55.4 

030 

63208 

1.5 

.9410890 

0789 

.2868709 

9065 

.1244960 

4962 

341  36  66.6 

59.7 

035 

63746 

2.0 

.9439051 

8953 

.2793456 

3814 

.1212301 

2309 

342  7  10.3 

33 

0.40 

64286 

2.5 

+.9466493 

6397 

—.2717995 

8354 

—.1179551 

9564 

342  37  13.4 

6.4 

+0.43 

964828 

48 


378       SUN'S    COORDINATES,    1857. 


Date. 
1867. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

Y'. 

%. 

Z'. 

True  Longitude. 

V 

u 
9.0 

a  =  0*8 

Utttude. 
+046 

Log.  Red.  1 
Tect.  =  P  | 

Mar.  3.0 

+.9493216 

8123 

—.2642330 

2691 

—.1146714 

6733 

o  i  a 
843  7  16.1 

9.9   I 
965373  ' 

3.5 

.9519222 

9131 

.2566469 

6831 

.1113792 

3816 

343  37  18.3 

11.2 

0.48 

65921  ' 

4.0 

.9544505 

4417 

.2490420 

0784 

.1080787 

0816 

344  7  19.9 

12.7 

0.49 

66471  : 

4.5 

.9569065 

8979 

.2414187 

4550 

.1047702 

7736 

344  37  21.0 

13.8 

0.50 

67024 

5.0 

.9592901 

2818 

.2337772 

8139 

.1014540 

4579 

345  7  21.5 

14.2 

0.50 

67580  ' 

5.5 

H-.9616011 

5929 

—.2261181 

1549 

—  0981301 

1345 

345  37  21.3 

14.0 

+0.49 

968140  • 

6.0 

.9638393 

8315 

.2184423 

4793 

.0947991 

8040 

346  7  20.7 

13.3 

0.48 

68703  ! 

6.5 

.9660046 

:9970 

.2107502 

7873 

.0914608 

4662 

346  37  19.7 

12.2 

0.45 

69268  j 

7.0 

.9680971 

0898 

.2030425 

0798 

.0881160 

1219 

347  7  18.0 

10.4 

042 

69836  . 

7.5 

.9701174 

1103 

.1953200 

3574 

.0847646 

7710 

347  37  15.9 

8.3 

0.38 

70407  ' 

| 

8.0 

+.9720648 

0580 

—.1875829 

6205 

— .0814071 

4140 

348  7  13.2 

5.5 

+0.34 

970981 

8.5 

.9739391 

9325 

.1798317 

8694 

.0780435 

0509 

348  37  10.0 

2.3 

0.28 

71558  ■ 

9.0 

.9757401 

7338 

.1720673 

1052 

.0746742 

6821 

349  6  66.3 

56.5 

0.23 

72139  1 

9.5 

.9774678 

4617 

.1642902 

3282 

.0712993 

8077 

349  36  62.1 

54.3 

0.17 

72725 

10.0 

.9791223 

1165 

.1565009 

5391 

.0679192 

9281 

350  6  57.3 

49.4 

0.11 

73315 

10.5 

+.9807037 

6981 

—.1586998 

7381 

—.0645339 

5433 

350  36  52.1 

44.2 

+0.04 

973908 

11.0 

.9822115 

2062 

.1408876 

9261 

.0611438 

1537 

351  6  46.4 

38.4 

—0.02 

74503  | 

11.5 

.9836457 

6406 

.1330646 

1032 

.0577491 

7595 

351  36  40.2 

32.1 

0.09 

75101  ; 

12.0 

.9850062 

0014 

.1252316 

2704 

.0543500 

3609 

352  6  33.5 

25.3 

0.15 

75703 

12.5 

.9862928 

2882 

.1173891 

4280 

.0509467 

9580 

352  36  26.4 

18.2 

0  22 

76308 

13.0 

+.9875056 

5013 

—.1095377 

5768 

—.0475396 

5514 

353  6  18.8 

10.5 

—0.28 

976916  I 

13.5 

.9886446 

6405 

.1016778 

7170 

.0441288 

1410 

353  36  10.8 

2.5 

035 

77526 

14.0 

.9897097 

7059 

.0938102 

8496 

.0407147 

7274 

354  5  62.3 

53  9 

0.41 

78139  ' 

14.5 

.9907008 

6972 

.0859355 

9750 

.0372974 

3105 

354  35  53.3 

44.9 

0.47 

78754  ' 

15.0 

.9916178 

6145 

.0780539 

0936 

.0336771 

8907 

355  5  43.9 

35.4 

0.52 

79372  I 

1 

15.5 

+•9924607 

4576 

—.0701659 

2057 

—.0304541 

4681 

355  35  34.2 

25.8 

—0.56 

979992  | 

16.0 

.9932293 

2265 

.0622723 

3122 

.0270287 

0432 

356  5  24.1 

15.5 

0.60 

80615  ' 

16.5 

.9939235 

9210 

.0543736 

4136 

.0236008 

6157 

356  35  13.5 

4.8 

0.63 

81238  1 

17.0 

.9945433 

5411 

.0464706 

5107 

.0201710 

1864 

357  4  62.4 

53.6 

0.66 

81863  1 

17.5 

.9950887 

0868 

.0385637 

6039 

.0167398 

7556 

357  34  50.9 

42.1 

0.68 

82490  | 

18.0 

+.9955597 

5582 

—.0306538 

6941 

—.0133071 

3234 

358  4  38.9 

30.0 

—0.70 

983117  ' 

18.5 

.9959561 

9549 

.0227412 

7816 

.0098730 

8897 

358  34  26.5 

17.6 

0.70 

83746  | 

19.0 

.9962779 

2771 

.0148264 

8669 

.0064380 

4552 

359  4  13.7 

4.7 

0.70 

84376  ' 

19.5 

.9965251 

5246 

—.0069108 

9510 

—.0030025 

0201 

359  33  60.4 

514 

0.68 

85006  ; 

20.0 

.9966977 

6976 

+.0010063 

:9656 

+.0004334 

4153 

0  3  46.6 

87.5 

0.66 

85637  < 

| 

20.5 

+.9967957 

7959 

+.0089231 

8823 

+.0038693 

8508 

0  33  32.4 

233 

—0.64 

986268  1 

21.0 

.9968190 

8196 

.0168398 

7989 

.0073052 

2862 

1  3  17.7 

8.5 

0.62 

86899  | 

21.5 

.9967674 

7683 

.0247556 

7146 

.0107408 

7214 

1  32  62.6 

53  4 

0.57 

87529  i 

22.0 

.9966411 

6425 

.0326700 

6289 

.0141756 

1557 

2  2  47.1 

37.8 

0.53 

88159 

22.5 

.9964401 

4419 

.0405821 

5410 

.0176096 

5893 

2  32  31.1 

21.8 

0.48 

88788 

23.0 

+.9961645 

1667 

+.0484913 

4501 

+.0210425 

0217 

3  2  14.7 

5.3 

—0.43 

989417 

23.5 

.9958143 

8169 

.0563972 

3560 

.0244739 

4527 

3  31  57.8 

48.4 

0.37 

90045 

24.0 

.9953897 

3928 

.0642987 

2574 

.02790.34 

8817 

4  1  404 

30.9 

0.31 

90672 

24.5 

.9948907 

8942 

.0721958 

1545 

.0313308 

3087 

4  31  22.6 

18.1 

024 

91298 

25.0 

.9943174 

3214 

.0800871 

0457 

.0347560 

7334 

5  0  64.2 

54.6 

0.18 

91924 

25.5 

+.9936697 

6741 

+  0879728 

9309 

+.0381786 

1556 

5  30  45.2 

35.6 

—0.12 

992549 

26.0 

.9929477 

9526 

.0958509 

8094 

.0415981 

5747 

6  0  25.6 

15.9 

0.06 

93173 

26.5 

.9921514 

1567 

.1037224 

6809 

.0450145 

:9907 

6  29  65.6 

55.9 

—0.00 

93796 

27.0 

.9912809 

2S67 

.1115859 

5443 

.0484274 

4031 

6  59  45.0 

35.1 

+0.06 

94417 

27.5 

.9903362 

3424 

.1194411 

3995 

.0518368 

8121 

7  29  24.0 

14.1 

0.12 

95036 

28.0 

+.9893173 

3240 

+.1272873 

2456 

+.0552423 

2171 

7  58  62.3 

52.3 

+0.17 

995655 

28.5 

.9882246 

2317 

.1351239 

0822 

.0586436 

6180 

8  28  40.1 

30.1 

0.22 

96273 

29.0 

.9870585 

0661 

.1429502 

9084 

.0620404 

0144 

8  58  17.5 

7.4 

0.27 

96890 

29.5 

.9858194 

8275 

.1507657 

7239 

.0654324 

4060 

9  27  54.2 

44.1 

0.31 

97506 

30.0 

.9845073 

5159 

.1585695 

5276 

.0688192 

7924 

9  57  30.3 

20.1 

0.34 

98121 

30.5 

+.9831220 

1311 

+.1663609 

3190 

+.0722006 

1734 

10  26  65.8 

55.6 

+0.36 

998734 

31.0 

.9816634 

6730 

.1741396 

0976  J  .0755765 

5489 

10  56  40.6 

30.3 

0.37 

99346 

31.5 

.9801319 

1419 

.1819052 

8632 |  .0789466 

9186 

11  26  14.9 

4.5 

0.38 

99958 

Apr.  1.0 

.9785281 

5386 

.1896569 

61481  .0823107 

2823 

11  55  48.6 

38.1 

0.39 

8|00570 

1.5 

.9768519 

8628 

.1973940 

3529 1  .0856687 

6399 

12  25  21.8 

11.3 

0.38 

001182 

20 

+.9751041 

1155 

+.2051163 

0741  +.0890200 

:9908 

12  54  54.4 

43.8 

+0.37 

001794 

|Q)  The  flnt  figures  of  this  and  the  following  logarithms  are  0.0. 


SUN'S    COORDINATES,    1857.      379 


Date. 
1867. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

V. 

B. 

». 

True  Longitude. 

V 

9   =  ©8 

Latitude. 

Log.  Rad. 

Vect.  =  p 

Apr.  2.5 

+.9732845 

2964 

+.2128232 

7810 

+.0923647 

3351 

O    1       ll 

IS  24  26.5 

ii 
15.9 

M 

+0.34 

0.0 
002405 

3.0 

.9713933 

4057 

.2205141 

4718 

.0957024 

6724 

13  53  57.9 

47.2 

0.32 

03017 

3.5 

.9694306 

4435 

.2281884 

1461 

.0990329 

0025 

14  23  28.8 

18.1 

0.28 

03629 

4.0 

.9673966 

4100 

.2358456 

8032 

.1023559 

3251 

14  52  59.1 

48.3 

0.24 

04242 

4.5 

.9652914 

3053 

.2434852 

4428 

.1056713 

6401 

15  22  28.8 

18.0 

0.19 

04855 

5.0 

+.9631154 

1298 

+.2511067 

0643 

+.1089786 

9469 

15  51  57.9 

47.0 

0.14 

005469 

5.5 

.9608686 

8835 

.2587095 

6671 

.1122778 

2457 

16  21  26.6 

15.6 

0.08 

06083 

6.0 

.9585514 

5669 

.2662932 

2507 

.1155686 

5360 

16  50  54.6 

43.5 

+0.02 

06696 

6.5 

.9561639 

1800 

.2738573 

8148 

.1188509 

8179 

17  20  22.2 

11.1 

—0.04 

07310 

7.0 

.9537064 

7230 

.2814011 

8585 

.1221245 

0911 

17  49  49.2 

38.0 

0.10 

07924 

7.5 

+.9511791 

1962 

+.2889242 

6816 

+.1253891 

3553 

18  19  15.7 

4.5 

—0.18 

008539 

8.0 

.9485824 

6001 

.2964259 

3832 

.1286444 

6102 

18  48  41.6 

30.3 

0  25 

09154 

8.5 

.9459163 

9346 

.3039059 

8632 

.1318903 

8557 

19  17  66.9 

55.6 

0.32 

09771 

9.0 

.9431813 

2001 

.3113637 

3209 

.1351263 

0913 

19  47  31.8 

20.4 

0.38 

10390 

9.5 

.9403774 

1968 

.3187987 

7559 

.1383524 

3170 

20  16  56.1 

44.7 

0.45 

11009 

10.0 

+.9375049 

5249 

+.3262104 

1676 

+.1415688 

5330 

20  46  20.0 

8.5 

—0.51 

011628 

10.5 

.9345687 

5842 

.3335985 

5557 

.1447750 

7389 

21  15  43.3 

31.7 

0.56 

12247 

11.0 

.9315543 

5754 

.3409625 

9196 

.1479705 

9340 

21  44  66.2 

54.5 

0.61 

12866 

11.5 

.9284769 

4986 

.3483015 

2586 

.1511553 

1185 

22  14  28.7 

17.0 

0.66 

13486 

12.0 

.9253317 

3539 

.3556153 

5723 

.1543291 

2919 

22  43  50.7 

38.9 

0.70 

14106 

12.5 

+.9221188 

1415 

+.3629036 

8605 

+.1574919 

4544 

23  18  12.3 

0.5 

—0.73 

014726 

13.0 

.9188386 

8619 

.3701657 

1226 

.1606435 

6056 

23  42  83.4 

21.5 

0.76 

15346 

13.5 

.9154911 

5150 

.3774012 

3581 

.1637835 

7453 

24  11  54.1 

42.2 

0.78 

15966 

14.0 

.9120769 

1013 

.3846095 

5663 

.1669116 

8730 

24  41  14.4 

2.4 

0.79 

16586 

14.5 

.9085960 

6209 

.3917902 

7470 

.1700278 

:9889 

25  10  34.4 

22.4 

0.81 

17205 

15.0 

+.9050485 

0740 

+.3989422 

8990 

+.1731317 

0924 

25  39  53.9 

41.8 

—0  82 

017822 

15.5 

.9014347 

4608 

.4060652 

0220 

.1762231 

1835 

26  9  12.9 

0.7 

0.80 

18438 

16.0 

.8977546 

7812 

.4131587 

1156 

.1793019 

2620 

26  38  31.5 

19.2 

0.79 

19052 

16.5 

.8940088 

0359 

.4202229 

1799 

.1823677 

3275 

27  7  49.7 

37.4 

0.76 

19665 

17.0 

.8901977 

2254 

.4272567 

2138 

.1854203 

3798 

27  36  67.5 

55.1 

0.73 

20276 

17.5 

+.8863215 

3498 

+  4342595 

2167 

+.1854596 

4188 

28  6  24.9 

12.5 

—0.69 

020885 

18.0 

.8823805 

4093 

.4412306 

1879 

.1914854 

4443 

29  35  41.8 

29.3 

0.65 

21492 

18.5 

.8783751 

4045 

.4481698 

1272 

.1944972 

4558 

29  4  58.3 

45.8 

0.60 

22097 

19.0 

.8743055 

3355 

.4550765 

0341 

.1974950 

4533 

29  34  14.4 

1.8 

0.55 

22700 

19.5 

.8701716 

2022 

.4619504 

9081 

.2004784 

4364 

80  3  80.1 

17.5 

0.49 

23300 

20.0 

+.8659740 

:0052 

+.4687907 

7486 

+.2034473 

4050 

30  32  45.4 

32.7 

—0.43 

023896 

20.5 

.8617129 

7447 

.4755971 

5551 

.2064014 

3588 

31  1  60.3 

47.5 

036 

24489 

21.0 

.8573884 

4209 

.4823690 

8272 

.2093407 

2978 

31  31  14.7 

18 

0.30 

25079 

21.5 

.8530008 

0340 

.4891059 

0643 

.2122647 

2215 

32  0  28.7 

158 

0.23 

25666 

22.0 

.8485507 

5845 

.4958070 

7656 

.2151732 

1297 

32  29  42.3 

29.3 

0.17 

26249 

22.5 

+.8440385 

0729 

+.5024720 

4308 

+.2180660 

0223 

82  58  55.4 

42.4 

—0.10 

026829 

23.0 

.8394650 

5001 

.5091003 

0593 

.2209431 

8991 

S3  27  68.1 

55.0 

—0.04 

27405 

23.5 

.8348306 

8664 

.5156917 

6509 

.2238039 

7597 

33  57  20.5 

7.4 

+0.01 

27978 

24.0 

.8301354 

1718 

.5222454 

2049 

.2266484 

6039 

34  26  32.2 

19.0 

0.06 

28548 

24.5 

.8253795 

4166 

.5287609 

7206 

.2294763 

4816 

34  55  43.4 

30.1 

0.12 

29114 

25.0 

+.8905635 

6013 

+.5852377 

1977 

+.2322875 

2425 

35  24  54.2 

40.9 

+0.18 

029677 

25.5 

.8156876 

7260 

.5416755 

6357 

.2850817 

0365 

85  53  64.5 

51.1 

021 

30236 

26.0 

.8107523 

7914 

.5480737 

0341 

.2878585 

8130 

36  23  14.4 

0.9 

0.24 

30791 

26.5 

.8057581 

7979 

.5544320 

8926 

.2406180 

5723 

36  52  23.8 

10.2 

0.26 

31341 

27.0 

.8007056 

7460 

.5607498 

7106 

.2488596 

3136 

37  21  32.7 

19.0 

0.27 

81888 

27.5 

+.7955952 

6362 

+.5670265 

-.9875 

+.2460885 

0873 

87  50  41.1 

27.4 

+0.28 

032433 

28.0 

.7904274 

4691 

.5732617 

2230 

.2487^96 

7432 

38  19  48.9 

35.1 

0.29 

32974 

28.5 

.7852024 

2448 

.5794550 

4165 

.2514774 

4308 

38  48  56.2 

42.4 

0.30 

33410 

29.0 

.7799207 

9637 

.5856059 

5677 

.2541469 

1001 

39  17  63.0 

49.1 

0.30 

34042 

29.5 

.7745827 

6263 

.5917145 

6765 

.2567978 

7508 

89  46  69.3 

55.4 

0.25 

34571 

80.0 

+.7691886 

2329 

+.5977804 

7427 

+.2594301 

3829 

40  16  15.1 

1.1 

+025 

035099 

30.5 

.7637389 

7889 

.6038030 

7655 

.2620433 

:9959 

40  45  20.5 

6.4 

0.22 

35623 

May  1.0 

.7582343 

2799 

.609781 1 

7440 

.2646377 

5901 

41  14  25.4 

11.2 

0.18 

36144 

1.5 

.7526753 

7215 

.6157147 

6777 

.2672127 

1649 

41  43  29.8 

15  5 

0.13 

36662 

2.0 

.7470624 

1093 

.6216037 

5670 

.2697683 

7203 

42  12  38.7 

19.3 

0.08 

87177 

2.5 

+.7413962 

4438 

+.6274479 

4115  +.2723043 

2562 

42  41  37.1 

22.6 

+0.02 

037691 

380      SUN'S    COORDINATES,    1857. 


Date. 

1867. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X*. 

Y. 

Y'. 

Z. 

Z'. 

True  Longitade. 

V 

3  =  ©'s 
Latitude. 

Log.  Bad. 

May  3.0 

+.7356769 

7251 

+.6332468 

2107 

+.2748205 

7782 

O   I   M 

43  10  40.0 

25.4 

ii 
—0.04 

0.0 
038202 

3.5 

.7299052 

9940 

.6389999 

9641 

.2773169 

2685 

43  39  42.4 

27.8 

0.10 

38711  i 

4.0 

.7240812 

1307 

.6447070 

6715 

.2797934 

7448 

44  8  44.3 

29.6 

0.16   39218  i 

4.5 

.7182054 

2556 

.6503677 

3325 

.2822497 

2010 

44  37  45.7 

31.0 

0.23   39723  ' 

5.0 

.7122764 

3293 

.6559815 

9466 

.2846856 

6367 

45  6  46.6 

31.8 

0.29 

40227  ; 

5.5 

+  7063008 

3524 

+.6615481 

5135 

+.2871010 

0520 

45  35  47.1 

32.2 

—0.86 

040729  ' 

6.0 

.7002727 

3250 

.6670671 

0328 

.2894958 

4466 

46  4  47.1 

32.1 

0.42 

41229  1 

6.5 

.6941948 

2478 

.6725381 

5041 

.2918698 

8205 

46  33  46.1 

31.0 

0.49 

41728  1 

7.0 

.6880673 

1211 

.6779611 

9274 

.2942228 

1734 

47  2  45.8 

30.6 

0.56 

42224  ; 

7.5 

.6818907 

9453 

.6833356 

3022 

•  .2965548 

5053 

47  31  44.5 

29.2 

0.62 

42718  . 

8.0 

+.6756654 

7207 

+.6886612 

6281 

+.2988655 

8159 

48  0  42.8 

27.4 

—0.67 

043211  1 

8.5 

.6693919 

4479 

-  .6939375 

9047 

.3011551 

1054 

48  29  40.8 

25.4 

0.72 

43702  1 

9.0 

.6630706 

1274 

.6991643 

1318 

.3034232 

3734 

48  58  38.3 

22.8 

0.76 

44191  , 

9.5 

.6567018 

7594 

.7043413 

3091 

.3056698 

6199 

49  7  35.5 

20.0 

0:80 

44678  , 

10.0 

.6502860 

3443 

.7094681 

4363 

.3078948 

8448 

49  56  32.3 

16.7 

0.83 

45163 

10.5 

+.6438236 

8826 

+.7145445 

5130 

+.8100977 

0476 

50  25  28.8 

13.1 

—0.85 

045645 

11.0 

.6373150 

3748 

.7195701 

5390 

.3122785 

2283 

50  54  24.9 

9.1 

0.86 

46126  1 

11.5 

.6307608 

8214 

.7245445 

5137 

.3144372 

3869 

51  23  20.7 

4.8 

087 

46605 

12.0 

.6241616 

2229 

.7294672 

4368 

.3165736 

5232 

51  52  16.2 

0.2 

0.88 

47081  1 

12.5 

.6175178 

5799 

.7343380 

3079 

.3186875 

6370 

52  20  71.4 

55.3 

0.87 

47555  1 

18.0 

+.6108296 

8924 

+.7391566 

1269 

+.3207787 

7281 

52  49  66.1 

49.9 

—0.87 

048026  ! 

13.5 

.6040976 

1612 

.7439227 

8933 

.3228471 

7964 

53  18  60.6 

44.4 

0.84 

48495 

14.0 

.5973222 

3866 

.7486360 

6070 

.3248927 

8419 

53  47  54.9 

38.6 

0.81 

48961  1 

14.5 

.5905036 

5688 

.7532962 

2675 

.3269153 

8645 

54  16  48.9 

32.6 

0.78 

49424  ' 

15.0 

.5836424 

7084 

.7579028 

8745 

.3289147 

8638 

54  45  42.6 

26.2 

0.74 

49884  1 

15.5 

+.5767391 

8058 

+.7624554 

4274 

+.3308907 

8398 

55  14  36.0 

19.5 

—0.69 

050342  ! 

16.0 

.5697944 

8619 

.7669536 

9260 

.3328432 

7922 

55  43  29.1 

12.5 

0.63 

50795 

16.5 

.5628086 

8769 

.7713972 

3699 

.3347720 

7210 

56  12  22.0 

5.3 

0.57 

51244  1 

17.0 

.5557824 

8514 

.7757860 

7591 

.8366770 

6259 

56  40  74.6 

57.8 

0.51 

51689  1 

17.5 

.5487161 

7859 

.7801193 

0927 

.3385579 

5068 

57  9  66.8 

49.9 

0.45 

52129  | 

18.0 

+.5416104 

6809 

+.7843968 

3706 

+.3404146 

8635 

57  38  58.8 

41.8 

—0.39 

052565  , 

18.5 

.5344655 

5368 

.7886185 

5926 

.3422470 

1959 

58  7  50.5 

33.4 

0.32 

52996  , 

19.0 

.5272821 

3541 

.7927840 

7585 

.3440550 

0039 

58  36  42.0 

24.8 

0.25 

53423  ' 

19.5 

.5200608 

1335 

.7968931 

8679 

.3458385 

7874 

59  5  33.2 

16.0 

0.19 

53844 

20.0 

.5128020 

8755 

.8009453 

9205 

.3475974 

5463 

59  34  24.1 

6.8 

0.13 

54261  | 

20.5 

+.5055062 

5804 

+.8049401 

9157 

+.3493314 

2803 

60  2  74.7 

57.3 

-0.07 

054672  ! 

21.0 

.4981739 

2488 

.8088775 

8535 

.3510404 

:9894 

60  31  65.0 

47.5 

—0.02 

55078  1 

21.5 

.4908059 

8815 

.8127569 

7333 

.3527244 

6734 

61  0  55.1 

37.5 

+0.04 

55479  I 

22.0 

.4834026 

4789 

.8165781 

5550 

.3543831 

3322 

61  29  44.9 

27.2 

0.09 

55874  ; 

22.5 

.4759645 

:0415 

.8203410 

3183 

.3560163 

:9654 

61  58  34.3 

16.5 

0.13 

56264  | 

23.0 

+.4684924 

5701 

+.8240453 

0231 

+.3576240 

6732 

62  27  23.5 

5.6 

+0.17 

056648  ' 

23.5 

.4609869 

:0653 

.8276907 

6689 

.3592062 

1555 

62  55  72.3 

54.4 

0.20 

57027  ; 

24.0 

.4534485 

5276 

.8312769 

2556 

.3607628 

7122 

63  24  60.9 

42.9 

0.22 

57400  ' 

24.5 

.4458775 

9572 

.8348036 

7828 

.3622934 

2429 

63  53  49.3 

31.3 

0.24 

57768 

25.0 

4382748 

3552 

.8382706 

2503 

.3637980 

7476 

64  22  37.2 

19.1 

0.25 

58130 

25.5 

+.4306406 

7217 

+.8416777 

6579 

+.3652764 

2262 

64  51  24.8 

6.6 

+0.25 

058486 

26.0 

.4229760 

:0578 

.8450247 

0054 

.3667286 

6784 

65  19  72.2 

53.9 

0.25 

58837 

26.5 

.4152814 

3639 

.8483112 

2924 

.3681547 

1046 

65  48  59.3 

40.9 

0.23 

59182 

27.0 

.4075575 

6407 

.8515371 

5188 

.3695546 

5047 

66  17  46.0 

37.5 

0.21 

59522 

27.5 

.3998048 

8887 

.8547022 

6844 

.3709280 

8782 

66  46  32.4 

13.8 

0.18 

59856 

28.0 

+.3920241 

1087 

+.8578062 

7890 

+.3722749 

2253 

67  14  78.3 

59.6 

+0.14 

060186 

28.5 

.3842159 

3012 

.8608491 

8324 

.3735951 

5456 

67  43  64.0 

45.3 

0.10 

60510 

29.0 

.3763807 

4667 

.8638306 

8145 

.3748889 

8396 

68  12  49.3 

30.5 

+0.06 

60829 

29.5 

.3685190 

6057 

.8667507 

7851 

.3761558 

1066 

68  41  34.4 

15.6 

0.00 

61143 

30.0 

.3606314 

7188 

.8696090 

5940 

.3773959 

3469 

69  10  19.0 

0.1 

—0.05 

61451 

80.5 

+.3527188 

8068 

+.8724054 

3909 

+.8786097 

5603 

69  38  63.4 

44.4 

—0.1 1 

061755 

31.0 

.3447816 

8703 

.8751399 

1260 

.3797956 

7469 

70  7  47.3 

28.2 

0.17 

62055 

31.5 

.3368203 

9097 

.8778123 

7990 

.3809549 

9063 

70  36  30.9 

11.7 

0.24 

62350 

Jane  1.0 

.3288356 

9256 

.8804224 

4097 

.3820873 

0389 

71  4  74.2 

55.0 

0.31 

62641 

1.5 

.3208280 

9186 

.8829701 

9580 

.3831926 

1444 

71  33  57.3 

37.9 

0.38   62929 

2.0 

+.3127981 

8894 

+.8854554 

4439 

+.3842708 

2228 

72  2  40.1 

20.6 

—0.44!  063213 
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Date. 

1857. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X». 

Y. 

V. 

Z. 

Zt. 

True  Longitude. 

1' 

S   =  08 
Latitude. 

Log.  RacL 
Vect. »  f 

June  2.5 

+.3047466 

8386 

+.8878781 

8672 

+.3853218 

2740 

O   |   If 

72  31  22.5 

ii 
2.9 

—0.51 

0.0 
063492 

3.0 

.2966739 

7665 

.8902381 

2278 

.3863457 

2981 

72  59  64.7 

45.0 

0.57 '  63769 

3.5 

.2885807 

6739 

.8925353 

5256 

.3873423 

2949 

73  28  46.6 

26.9 

0.63 1  64044 

4.0 

.2604673 

5611 

.8947695 

7605 

.3883116 

2644 

73  57  28.2 

84 

0.68   64314  ! 

4.5 

.2723344 

4288 

.8969407 

9323 

.3892536 

2066 

74  25  69.5 

49.7 

0.74 

64580 

5.0 

+.2641824 

2775 

+.8990487 

0411 

+.3901682 

1214 

74  54  50.6 

30.6 

—0.79 

064844 

5.5 

.2560120 

1078 

.9010934 

0864 

.3910553 

0087 

75  23  31.5 

11.4 

0.82 

65103 

6.0 

.2478236 

9200 

.9030746 

0684 

.3919148 

8684 

75  51  72.1 

51.9 

0.85 

65359 

6.5 

.2396177 

7147 

.9049921 

9866 

.3927468 

7006 

76  20  52.6 

32.3 

0.87 

65613 

7.0 

.2313949 

4926 

.9068459 

8411 

.3935512 

5052 

76  49  32.8 

12.4 

0.89 

65864 

7.5 

+.2231560 

2543 

+.9086360 

6319 

+.3943280 

2822 

77  17  72.9 

524 

—0.90 

066110 

8.0 

.2149014 

:0003 

.9103624 

3590 

.3950770 

0314 

77  46  52.7 

32.1 

0.91 

66354 

8.5 

.2066317 

7312 

.9120250 

0223 

.3957985 

7531 

78  15  32.4 

11.7 

0.90 

66595 

9.0 

.1983473 

4474 

.9136234 

6214 

.3964923 

4472 

78  43  72.0 

51.2 

0.90 

66832 

9.5 

.1900487 

1494 

.9151575 

1561 

.3971581 

1132 

79  12  51.3 

304 

0.87 

67067 

10.0 

+.1817362 

8376 

+.9166273 

6267 

+.3977961 

7515 

79  41  30.6 

9.6 

—0.85 

067297 

10.5 

.1734107 

5128 

.9180326 

0327 

.3984063 

3619 

79  9  69.7 

48.6 

0.82 

67522 

11.0 

.1650726 

1753 

.9193734 

3743 

.3989886 

9445 

80  38  48.8 

27.6 

0.78 

67744 

11.5 

.1567227 

8260 

.9206497 

6513 

.3995426 

4987 

81  7  27.7 

6.4 

0.74 

67963 

12.0 

.1483615 

4655 

.9218614 

8638 

.4000686 

0250 

81  35  66.6 

45.2 

0.69 

68178 

12.5 

+.1399897 

:0944 

+.9230080 

0111 

+.4005666 

5232 

82  4  45.3 

23.8 

—0.63 

068388 

13.0 

.1316077 

7130 

.9240896 

0935 

.4010364 

:9933 

82  33  23.9 

2.3 

057 

68594 

13.5 

.1232160 

3219 

.9251062 

1108 

.4014779 

4351 

82  1  624 

40.7 

0.50 

68796 

14.0 

.1148152 

9218 

.9260577 

0631 

4018911 

8486 

83  30  40.9 

19.1 

0.44 

68993 

14.5 

.1064059 

5131 

.9269439 

9501 

.4022763 

2341 

83  58  79.3 

57.4 

0.37 

69185 

15.0 

+.0979886 

:0964 

+.9277647 

7717 

+4026329 

5911 

84  27  57.7 

35.7 

—0.31 

069373 

15.5 

.0895640 

6724 

.9285201 

5279 

4029611 

9196 

84  56  35.9 

13.8 

0.24 

69556 

16.0 

.0811326 

2416 

.9292099 

2185 

4032605 

2194 

85  24  74.1 

51.9 

0.17 

69732 

16.5 

.0726950 

8046 

.9298340 

8434 

4035316 

4908 

85  53  52.2 

29.9 

0.11 

69900 

17.0 

.0642520 

3622 

.9303923 

4025 

4037744 

7340 

86  22  30.3 

7.9 

—0.05 

70065 

17.5 

+.0558040 

9148 

+.9308848 

8958 

+4039885 

9484 

86  50  68.4 

45.9 

+0.01 

070224 

18.0 

.0473517 

4631 

.9313116 

3234 

4041740 

1343 

87  19  464 

23.8 

0.06 

70377 

18.5 

.0388960 

:0079 

.9316727 

6853 

.4043308 

2914 

87  48  24.3 

1.6 

0.11 

70524 

19.0 

.0304372 

5497 

.9319679 

9813 

4044590 

4200 

88  16  62.2 

39.4 

0.15 

70665 

19.5 

.0219760 

:0890 

.9321970 

2112 

4045586 

5200 

88  45  40.0 

17.1 

0.18 

70800 

20.0 

+.0135130 

6265 

+.9323600 

3751 

+4046295 

5913 

89  13  77.7 

54.7 

+0.21 

070929 

20.5 

+.0050490 

1630 

.9324569 

4728 

4046717 

6339 

89  42  554 

32.8 

0.23 

71051 

21.0 

—.0034154 

3009 

.9324878 

5046 

4046852 

6478 

90  11  33.0 

9.8 

0.24 

71166 

21.5 

.0118796 

7646 

.9324527 

4703 

4046701 

6331 

90  39  704 

47.1 

0.25 

71274 

22.0 

.0203431 

2276 

.9323515 

3700 

4046262 

5896 

91  8  47.9 

24.5 

0.25 

71376 

22.5 

—.0288052 

6892 

+.9321841 

2035 

+4045535 

5173 

91  37  25.2 

1.7 

+0.24 

071471 

23.0 

.0372652 

1487 

.9319508 

9711 

4044522 

4164 

92  5  62.5 

389 

0.23 

71559 

23.5 

.0457224 

6055 

.9316515 

6727 

.4043222 

2868 

92  34  39.7 

16.1 

0.20 

71641 

24.0 

.0541763 

0589 

.9312864 

8085 

4041636 

1286 

93  2  76.8 

53.1 

0.17 

71716 

24.5 

.0626261 

5023 

.9308555 

8785 

4039763 

9417 

93  31  53.7 

29.9 

0.13 

71785 

■25.0 

—.0710711 

.9529 

+.9303589 

3828 

+4037605 

7263 

94  0  30.6 

6.7 

+0.09 

071849 

25.5 

.0795107 

3922 

.9297966 

8214 

4035162 

4824 

94  28  67.4 

43.4 

+004 

71907 

26.0 

.0879446 

8257 

.9291685 

1942 

4032433 

2100 

94  57  44.1 

20.0 

—001 

71959 

26.5 

.0963717 

2524 

.9284747 

5013 

4029418 

9089 

95  25  80.6 

564 

0.07 

72004 

27.0 

.1047916 

6720 

.9277154 

7430 

4026119 

5795 

95  54  57.0 

32.7 

0.13 

72043 

27.5 

—.1132036 

0837 

+.9268904 

9189 

+4022536 

2216 

96  23  33.3 

8.9 

—0.20 

072076 

28.0 

.1216073 

4870 

.9260002 

0297 

4018669 

8354 

96  51  69.5 

45.0 

0.27 

72102 

28.5 

.1300022 

:8816 

.9250449 

0753 

4014519 

4208 

97  20  45.6 

21.0 

0.33 

72123 

29.0 

.1383875 

2666 

.9240246 

0560 

4010088 

:9782 

97  48  81.6 

56.9 

0.39 

72140 

29.5 

.1467624 

6412 

.9229393 

9716 

4005375 

5073 

98  17  57.5 

32.7 

0.46 

72152 

30.0 

—.1551268 

0053 

+.9217887 

8220 

+.4000380 

0083 

98  46  33.3 

8.4 

—0.52 

072159 

30.5 

.1634797 

3579 

.9205734 

6076 

.3995104 

4811 

99  14  69.0 

44.0 

0.58 

72161 

July  1.0 

.1718209 

6989 

.9192939 

3291 

.3989548 

9260 

99  43  44.6 

19.5 

0.63 

72159 

1.5 

.1801499 

0276 

.9179499 

9860 

.3983713 

3430 

100  11  82.2 

57.0 

0.69 

72152 

2.0 

.1884659 

3435 

.9165415 

5786 

.3977598 

7320 

100  40  55.8 

30.5 

0.74 

72141 

2.5 

—.1967683 

6456 

+.9150688 

1068  +.3971204 

0931 

101  9  31.3 

5.9 

—0.78 

072126 
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Itate. 

1867. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X*. 

Y. 

Y». 

B. 

Z'. 

True  Longitude. 

V 

Latitude. 
—081 

Log.Rad. 

Veet.  =  , 

0.0    i 
072107  ' 

July  3.0 

—.2050567 

:9337 

+.9135320 

5710 

+.3964533 

4275 

o   i  n 
101  37  66.8 

n 
41.3 

3.5 

.2133303 

2071 

.9119312 

9712 

.3957585 

7322 

102  6  42.2 

16.7 

0.84 

72084  i 

4.0 

.2215888 

4654 

.9102666 

3076 

.3950360 

0102 

102  34  77.5 

51.9 

0.86 

72057 

4.5 

.2298314 

7078 

.9085384 

5804 

.3942858 

2605 

103  3  52.9 

27.2 

0.87 

72026  1 

5.0 

.2380577 

:9339 

.9067465 

7895 

.3935081 

4833 

103  82  28.2 

2.4 

0.87 

71992  J 

5.5 

—.2462672 

1432 

+.9048910 

9850 

+.3927029 

6786 

104  0  63  6 

37.7 

—0.87 

071954  | 

6.0 

.2544595 

3353 

.9029721 

:0172 

.3918702 

8464 

104  29  88.9 

12.9 

0.87 

71911  ; 

6.5 

.2626340 

5096 

.9009900 

:0361 

.3910101 

:9868 

104  57  74.3 

48.2 

0.85 

71865  . 

7.0 

.2707904 
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6572J      .0839775 

0373 

167  53  56.1 

20.1 

0.49 

26781 

10.5 

.9854563 

4207 

.1857978 

95931      .0S06367 

6971 

168  22  68.3 

32^ 

031 

26219 

11.0 

.9870137 

:9796 

.1780859 

2482,      .0772899 

3509 

168  51  81.2 

45.1 

0  52 

25655   j 

11.5 

.988499* 

4668 

.1703605 

5231       .0739372 

9987 

169  20  94.6 

58.5 

0.53 

25089 

12.0 

—.9899135 

8823 

+.1626224 

7854  +.0705790 

6411 

169  50  48  6 

12.4 

+053     024520 

12.5 

.9912553 

2256 

.1548722 

*>355       .0672155 

2781 

170  19  63 J) 

26.7 

0.51 

23950 

13.0 

.9925249 

4967 

.1471103 

2740       .0638469 

9101 

170  48  78.1 

41.7 

0  49 

23377 

13.5 

.9937221 

6954 

.1393372 

5012      .0604734 

5371 

171   17  93.7 

57.3 

0.45       22802 

14.0 

.9948467 

8215 

.1315537 

7180      .0570954 

1597 

171  47  49.7 

13.2 

0.42 

22223 

14.5 

—.9958986 

8749 

+.1237603 

9249  +.0537131 

7779 

172  16  66.2 

29.7 

+0.38 

021642 

15.0 

.9968777 

8555 

.1159579 

:1228l      .0503266 

3920 

172  45  83.4 

46.8 

1         0.34!      21058  , 

15.5 

9977840 

7633 

.1081469 

3121 1     .0469362 

O021 

173  15  41.0 

4.3 

0.28       20471   ' 

16.0 

.'.•986168 

5976 

.1003277 

4932      .0435423 

6087 

173  44  59.3 

22.6 

0.23 '      19880 

16.5 

.9993764 

3587 

.0925006 

6663       .0401451 

1 

2120 

174  13  78.0 

41.3 

:         0.171      19286   . 

17.0 

-1.0000627 

0465 

+.0846668 

8328  +.0367450 

8124 

174  43  37.4 

0.6 

+0.11!   018690 

17.5 

1.0006757 

6611 

.0768268 

9930       .0333421 

4100 

175  12  57.0 

20.2 

!     +0.O4'      18090 

18.0 

1.0012152 

2022      .0689811 

.1476       .0299368 

4K152 

175  41   77.3 

40.4 

— 0.02!      17488 

18.5 

1.0016811 

6697       .0611302 

2969       .0265292 

5980 

176  11  37.9 

1.0 

0.09'    ^6883 

19.0 

1.0020734 

0636,     .0532749 

4419       .0231198 

1891 

176  40  59.2 

22.2 

j         0.15!      16276 

19.5 

-1.0023919 

3837  +.0454157 

5829  +.0197087 

7784 

177     9  80.9 

43.9 

— 0.21 '   015665 

20.0 

1.0026366 

63(H),     .0375533 

7207       .0162962 

3664 

177  39  43.0 

5.9 

0.27.      15052  , 

20.5 

1.0028075 

8025       .0296882 

8557       .0128825 

9531 

178     8  65.5 

28.4 

0.32       14436 

21.0 

1.0029046 

9012       .0218211 

9888       .0094680 

5391 

178  37  88.6 

51.4 

0.37 1      13817 

21.5 

1.0029280 

9263       .0139528 

:1206       .0060530 

1245 

179     8  52.1 

143 

0.42  j      13196 

22.0 

-1.0028776 

8776  +.0060836 

2516  +.0026377 

7097 

179  36  76.1 

38.8 

1     —0.46]  012574  { 

j           22.5 

1.0027533 

7549  — .0017859 

6179  —.0007778 

7054 

180     6  40.5 

3.2 

0.49i      11950  ' 

23.0 

1 .0025552 

5583       .0096548 

4868       .004 1930 

1201 

180  35  65.4 

28.0 

0.511      11323 

2.1.5 

1.0022834 

2880       .01 75226 

3546       .0076077 

5344 

181     4  90.7 

53.3 

033       10695 

24.0 

1.0019377 

9439      .0253888 

2208       .0110217 

*430 

181  34  56.5 

19j0 

034J      10065 

24.5 

-1.0015183 

5261  —.0332529 

0849  —.0144347 

3605 

182     3  82.7 

45^ 

—035*   009433 

25.0 

1.0010253 

0347       .0411144 

:9464       .0178465 

7720 

182  33  49.3 

11.7 

036!     08800 

255 

1 .0004586 

4696       .0489725 

8045       .0212565 

1814 

183     2  76.2 

38.6 

0.54 '     O8I66 

26.0 

.9998182 

8308      .0568264 

6584       .0246647 

5891 

183  32  43.6 

5.9 

033]     07531 

2(1.5 

.9991042 

U84       .0646757 

5077      .0280710 

:9950 

184     1  71.5 

33.8 

03O'     06895 

27.0 
27  5 
2M.0 
2H5 
29.0 

-.9983168 

3326  —.0725199 

3519 —J031 4752 

3*88 

184  31  39.9 

2.1 

—0.47     006259 

.9974561 

4735      .0803586 

1906       .0348771 

8003 

185     0  68.6 

30.7 

0.43       05623 

.9965222 

5412      .0881910 

0231        0382761 

1989 

185  29  97.8 

593 

039  i     04987 

.9955151 

W57      .0960167 

:$489!     .0416719 

5944 

185  59  67.4 

29.4 

033       04351 

.9944350 

4572      .1038350 

1 

6673      .0450644 

3865 
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59.4 

0.27!     03716 
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Date. 
1867. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

Y». 

S. 

». 

1  =  ©8 
True  Longitude. 

V 

*  =  0*8 
Latitude. 

Log.  Bad. 

Vect  —  f 

Oct  2.5 

—.9848310 

8644 

—.1583105 

1442 

—.06  2042 

6239 

O   | 

189  55 

81.2 

n 
42.7 

« 
+0.19 

9.9 
999294 

3.0 

.9831685 

2035 

.1660503 

:8843 

.07  0632 

:9826 

190  25 

55.2 

16.6 

0.25 

98667 

3.5 

.9814335 

4701 

.1737781 

6123 

.0754165 

3356 

190  54 

89.6 

51.0 

0.31 

98042 

4.0 

.9796260 

6642 

.1814934 

3279 

.0787645 

6833 

191  24 

64.6 

5.9 

0.87 

97418 

4.5 

.9777464 

7862 

.1891951 

0298 

.0821066 

0251 

191  54 

40.1 

1.4 

0.43 

96795 

5.0 

—  9757951 

8365 

—.1968830 

7180 

—.0854425 

3607 

192  23 

76.2 

37.4 

-4-0.48 

996174 

5.5 

.9737715 

0145 

.2045566 

3918 

.0887723 

6902 

192  53 

52,8 

14.0 

0.53 

95555 

6.0 

.9716759 

7206 

.2122151 

0506 

.0920958 

0134 

193  22 

90.0 

50.1 

0.57 

94937 

6.5 

.9695083 

5545 

.2198580 

6937 

.0954128 

3301 

193  52 

67.7 

28.8 

0.60 

94320 

7.0 

.9672688 

3166 

.2274849 

3209 

.0967228 

6398 

194  22 

46.0 

7.0 

0.63 

93704 

7.5 

—.9649576 

:0070 

—.2350955 

:9308 

—.1020254 

:9422 

194  51 

84.9 

45.8 

H-0.65 

993189 

8.0 

.9625748 

6258 

.2426890 

5256 

.1053205 

2370 

195  21 

64.3 

25.1 

0.66 

92475 

8.5 

.9601207 

1733 

.2502647 

1016 

.1086085 

5244 

195  51 

44.3 

5.1 

0.67 

91864 

9.0 

.9575953 

6495 

.2578220 

6593 

.1118881 

8041 

196  20 

84.9 

45.6 

0.67 

91254 

9.5 

.9549985 

:0543 

.2653603 

1979 

.1151600 

0752 

196  50 

66.0 

26.7 

0.65 

90643 

10.0 

—.9523305 

3879 

—.2728792 

7172 

—.1184234 

3389 

197  20 

47.7 

8.3 

+0-64 

990034 

10.5 

.9495915 

6505 

.2803784 

2168 

.1216780 

5933 

197  49 

90.0 

50.6 

0.61 

89425 

11.0 

•9467815 

8421 

.2878571 

6959 

.1249235 

8385 

198  19 

72.9 

33.4 

0.58 

88817 

11.5 

.9439007 

9629 

.2953151 

1543 

.1281599 

0747 

198  49 

56.4 

16.9 

0.54 

88209 

12.0 

.9409492 

:0130 

.3027508 

5904 

.1313873 

3018 

199  19 

40.5 

0.9 

0.50 

87601 

12.5 

—.9379278 

9927 

—.3101641 

0041 

—.1346054 

5197 

199  48 

85.2 

45.5 

-4-0.45 

986994 

13.0 

.9348352 

9022 

.3175546 

3951 

.1378126 

7267 

200  18 

70.4 

30.6 

0.40 

86387 

13.5 

.9316731 

7417 

.3249218 

7628 

.1410105 

:9245 

200  48 

56.1 

16.3 

0.34 

85781 

14.0 

.9284410 

5112 

.3322650 

1065 

.1441985 

1123 

201  18 

42.5 

2.6 

0.28 

85174 

14.5 

.9251390 

2108 

.3395835 

4255 

.1473760 

2897 

201  47 

89.4 

49.5 

0.21 

84567 

15.0 

—.9217676 

8410 

—.3468765 

7190 

—.1505392 

4527 

202  17 

77.0 

37.0 

-4-0.14 

983960 

15.5 

.9183264 

4014 

.3541434 

:9864 

.1536936 

6070 

202  47 

65.0 

25.0 

0.08 

83352 

16.0 

.9148161 

8927 

.3613838 

2273 

.1568364 

7496 

203  17 

53.6 

13.5 

•4-0.02 

82744 

16.5 

.9112370 

3152 

.3685974 

4414 

.1599670 

8801 

203  47 

42.7 

2.6 

—0.04 

82136 

17.0 

.9075894 

6692 

.3757833 

6279 

.1630856 

:9985 

204  16 

92.3 

52.1 

0.09 

81528 

17.5 

—.9038734 

9548 

—.3829408 

7860 

—.1661924 

1052 

204  46 

82.4 

42.1 

—0.15 

980919 

18.0 

.9000892 

1722 

.3900697 

:9155 

.1692862 

1989 

205  16 

73.1 

32.7 

0.20 

80310 

18.5 

.8962371 

3217 

.3971699 

0161 

.1723675 

2801 

205  46 

64.3 

23.9 

0.25 

79701 

19.0 

.8923176 

4058 

.4042381 

0851 

.1754356 

3481 

206  16 

55.9 

15.4 

0.30 

79091 

19.5 

.8883307 

4185 

.4112779 

1255 

.1784907 

4032 

206  46 

48.0 

7.5 

0.33 

76481 

20.0 

—.8842769 

3663 

—.4182844 

1326 

—.1815318 

4442 

207  15 

100.5 

59.9 

—0.36 

977872 

20.5 

.8801564 

2474 

.4252604 

1092 

.1845588 

4712 

207  45 

93.6 

53.0 

0.38 

77263 

21.0 

.8759695 

•0621 

.4322040 

0534 

.1875729 

4852 

208  15 

87.1 

46.4 

0.39 

76654 

21.5 

.8717166 

8108 

.4391146 

:9646 

.1905710 

4833 

208  39 

80.9 

40.2 

0.40 

76045 

22.0 

.8673980 

4938 

.4459919 

8426 

.1935567 

4689 

209  15 

75.2 

34.4 

0.41 

75437 

22.5 

—.8630141 

1115 

—.4528355 

6868 

—.1965269 

4391 

209  45 

70.0 

29.1 

-^0.40 

974831 

23.0 

.8585655 

6645 

.4596446 

4966 

.1994820 

3942 

210  15 

65.3 

24.3 

0.39 

74225 

23.5 

.8540518 

1524 

.4664188 

2715 

.2024216 

3338 

210  45 

61.0 

19.9 

0.35 

73620 

24.0 

.8494741 

5763 

.4731574 

0108 

.2053456 

2578 

211  15 

57.1 

15.9 

0.34 

73016 

24.5 

.8448323 

9361 

.4798599 

7140 

.2082540 

1662 

211  45 

53.5 

12.3 

0.29 

72414 

25.0 

—.8401275 

2329 

—.4865259 

3807 

—.2111468 

0590 

212  15 

50.3 

9.0 

—0.26 

971813 

25.5 

.8353590 

4660 

.4931552 

0107 

.2140234 

:9356 

212  45 

47.7 

6.4 

0.21 

71215 

26.0 

.8305275 

5361 

.4997467 

6030 

.2168839 

7961 

213  15 

45.5 

4.1 

0.17 

70619 

26.5 

.8256338 

7440 

.5063002 

1573 

.2197274 

6396 

213  45 

43.7 

2.3 

0.10 

70025 

27.0 

.8206782 

7900 

.5128150 

6729 

.2225547 

4670 

214  15 

42.2 

0.7 

-0.04 

69433 

27.5 

—.8156611 

7745 

—.5192911 

1498 

—.2253651 

2774 

214  44 

101.1 

59.5 

-4-0.03 

968844 

28.0 

.8105829 

6979 

.5257278 

5874 

.2281582 

0706 

215  14 

100.4 

58.7 

0.10 

68260 

28.5 

.8054435 

5601 

.5321246 

:9850 

.2309338 

8462 

215  44  100.2 

58.4 

0.17 

67678 

29.0 

.8002434 

3616 

.5384809 

3422 

.2336922 

6047 

216  14 

100.4 

58.5 

0.23 

67099 

29.5 

.7949833 

:0031 

.5447964 

6585 

.2364325 

3450 

216  44 

101.0 

59.1 

0.30 

66524 

30.0 

—.7896635 

7849 

—.5510708 

:9338 

—.2391554 

0680 

217  15 

42.0 

0.0 

H-0.87 

965954 

30.5 

.7842842 

4072 

.5573034 

1672 

.2418601 

7728 

217  45 

43.5 

1.5 

0.44 

65385 

31.0 

.7788459 

9705 

.5634940 

3587 

.2445460 

4588 

218  15 

45.4 

3.3 

0.50 

64821 

31.5 

.7733490 

4752 

.5696425 

5081 

.2472141 

1270 

219  45 

47.7 

5.6 

0.56 

64261 

Nov.  1.0 

.7677938 

9216 

.5757477 

6141 

.2498632 

7762 

219  15 

50.5 

8.3 

0.61 

63705 

1.5 

—.7621809 

3103 

—.5818096 

6769 

—.2524939 

4070 

219  45 

53.8 

11.5 

-4-0.66 

63153 
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1867. 

B3CTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

Y'. 

Z. 

V. 

True  Longitude. 

V 

Latitude. 

Log.  Bad. 
Vect.-, 

Not.  2.0 

—.7565102 

6412 

—.5878278 

6955 

—.2551051 

0183 

220°  15 

573 

15.1 

+0J0 

9.9 
962606 

2.5 

.7507822 

9148 

.5938006 

6697 

.2576974 

6107 

220  45 

61.7 

193 

0.74 

62063 

3.0 

.7449971 

:1313 

.5997292 

5993 

.2602702 

1836 

221  15 

66.4 

233 

0.77 

61524 

3.5 

.7391556 

2914 

.6056127 

4837 

.2628231 

7366 

221  45 

71.6 

29.0 

0.79 

60989 

4.0 

.7332585 

3959 

.6114503 

3223 

.2653562 

2699 

222  15 

67.2 

243 

030 

60457 

4.5 

—.7273060 

4450 

—.6172417 

1247 

—.2678694 

7833 

222  45 

83.4 

40.7 

4-031 

959930 

5.0 

.7212982 

4388 

.6229864 

8604 

.2703626 

2766 

223  15 

893 

47.1 

032 

59406 

5.5 

.7152354 

3776 

.6286841 

5591 

.2728355 

7496 

223  45 

97.1 

543 

0.80 

58887 

6.0 

.7091182 

2620 

.6343343 

2104 

.2752877 

2020 

224  16 

44.6 

1.7 

0.79 

58371 

6.5 

.7029470 

.0923 

.6399366 

8137 

.2777190 

6835 

224  46 

52.7 

9.7 

0.77 

57860 

7.0 

—.6967222 

8690 

—.6454905 

8687 

—.2801297 

0444 

225  16 

61.1 

18.0 

+0.75 

957353 

7.5 

.6904440 

5923 

.6509956 

8748 

.2825187 

4336 

225  46 

70.1 

263 

0.70 

56850 

8.0 

.6841129 

2627 

.6564514 

3317 

.2848869 

8020 

226  16 

79.7 

36.4 

0.66 

56350 

8.5 

.6777292 

8804 

3618575 

7388 

.2872329 

1482 

226  46 

893 

46.4 

0.61 

55854 

9.0 

.6712935 

4462 

.6672134 

0958 

.2895577 

4732 

227  16  100.4 

563 

037 

55361 

A5 

—.6648062 

8603 

—.6725186 

4021 

—.2918601 

7758 

227  47 

513 

83 

+031 

954870 

10.0 

.6582679 

4235 

.6777729 

6575 

.2941409 

0560 

228  17 

63.1 

193 

0.45 

54383 

10.5 

•6516791 

8361 

.6829757 

8614 

.2963988 

3150 

229  47 

75.2 

31.6 

038 

53900 

11.0 

.6450403 

1988 

.6881262 

0130 

.2986346 

5511 

229  17 

87.8 

44.1 

032 

53419 

11.5 

.6383517 

5116 

.6932241 

1120 

3008472 

7640 

229  47 

100.8 

57.1 

035 

52942 

12.0 

—.6316139 

7753 

—.6962692 

1583 

—3030372 

£543 

230  18 

543 

103 

+0.18 

952467 

12.5 

.6248274 

9902 

.7032611 

1514 

3052037 

1211 

230  48 

683 

24.4 

0.12 

51994 

13.0 

.6179926 

-.1569 

.7081992 

0907 

3073474 

2651 

231  9 

92.7 

48.7 

0.07 

51533 

13.5 

.6111101 

2758 

.7130830 

:9757 

3094670 

3850 

231  48 

97.6 

533 

+0.01 

51056 

14.0 

.6041804 

3476 

.7179119 

8058 

3115630 

4814 

232  19 

53.0 

83 

—0.04 

50591 

14.5 

—.5972042 

8728 

—.7226858 

5809 

—3136350 

5537 

232  49 

68.7 

243 

—0.10 

950128 

15.0 

.5901818 

3518 

.7274040 

3003 

3156828 

6019 

233  19 

84.9 

40.6 

0.15 

49667 

15.5 

.5831140 

2854 

.7320663 

:9648 

3177062 

6256 

233  49  1013 

57.1 

0.19 

49207 

16.0 

.5760011 

1739 

.7366722 

5710 

3197051 

6249 

234  20 

58.5 

14.0 

0.22 

48749 

16.5 

.5688438 

K)180 

.7412215 

1216 

3216794 

5996 

234  50 

753 

313 

0.24 

46294 

17.0 

—.5616426 

8182 

—.7457135 

6149 

—3236289 

5495 

235  20 

933 

48.8 

—036 

947842 

17.5 

.5543982 

5752 

.7501481 

0508 

3255536 

4746 

235  51 

51.5 

6.7 

037 

47392 

18.0 

.5471112 

2896 

.7545247 

4287 

3274530 

3745 

236  31 

69.9 

25.0 

038 

46945 

18.5 

.5397823 

9620 

.7588431 

7484 

3293269 

2488 

236  51 

88.6 

433 

0.27 

46500 

19.0 

.5324120 

5933 

.7631033 

0100 

3311756 

0980 

237  22 

47.7 

2.6 

037 

46058 

19.5 

—.5250007 

1831 

—.7678085 

2115 

—3329984 

9212 

237  52 

673 

223 

—0.25 

945618 

20.0 

.5175490 

7328 

.7714445 

3539 

3347953 

7186 

238  22 

863 

413 

0.23 

45182 

20.5 

.5100580 

2431 

.7755263 

4870 

3365667 

4904 

238  53 

46.7 

1.4 

0.19 

44749 

21.0 

.5025280 

7145 

.7795481 

4602 

3383119 

2361 

239  23 

67.0 

21.6 

0.16 

44320 

21.5 

.4949595 

:1473 

.7835097 

4232 

3400308 

:9555 

239  55 

87.4 

41.9 

0.11 

43894 

22.0 

—.4873531 

5423 

—.7874109 

3258 

—3417233 

6485 

240  24 

483 

2.7 

—0.07 

943472 

22.5 

.4797095 

9000 

.7912513 

1676 

3433895 

3152 

240  54 

69.5 

23.8 

—0.01 

43053 

23.0 

.4720291 

2290 

.7950305 

:9483 

.3450294 

:9556 

241  24 

90.9 

45.1 

+0.05 

42639 

23.5 

.4643127 

5059 

.7987483 

6675 

3466427 

5694 

241  55 

52.6 

6.7 

0.12 

42228 

24.0 

.4565610 

7556 

.8024043 

3250 

3482288 

1560 

242  25 

74.5 

283 

0.18 

41822 

24.5 

—.4487745 

9704 

—.8059983 

9204 

—3497883 

7160 

242  55 

96.6 

503 

+0.25 

941420 

25.0 

.4409538 

.1510 

.8095301 

4537 

3518208 

2490 

243  26 

59.0 

12.8 

031 

41023 

25.5 

.4330997 

2982 

.8129993 

9244 

3528260 

7547 

243  56 

81.6 

35.4 

038 

40631 

26.0 

.4252126 

4124 

3164061 

3327 

3543039 

2331 

244  26 

104.5 

583 

0.44 

40243 

26.5 

.4172930 

4940 

3197499 

6780 

3557546 

6843 

244  57 

67.6 

213 

031 

39861 

27.0 

—.4093416 

5439 

—.8230307 

:9603 

—3571780 

1082 

245  27 

91.0 

44.5 

+0.57 

939484 

27.5 

.4013589 

5624 

3262480 

1791 

3585739 

5046 

245  58 

54.7 

8.1 

0.63 

39113 

28.0 

.8933456 

5503 

3294016 

8342 

3599422 

8735 

246  28 

78.6 

313 

0.68 

38748 

28.5 

.8853024 

5083 

.8324913 

4254 

3612828 

2146 

246  58  102.8 

56.0 

0.73 

38388 

29.0 

.8772297 

4368 

.8355170 

4526 

3625957 

5281 

247  29 

673 

20.4 

0.78 

38034 

29.5 

—.3691283 

3365 

—.8384785 

4156 

—3638808 

8138 

247  59 

92.0 

45.0 

+032 

988686 

30.0 

.3609986 

:2080 

.8413756 

3138 

3651379 

0714 

248  30 

56.9 

9.8 

035 

37345 

30.5 

.3528412 

:0517 

.8442081 

1483 

3663671 

3011 

249  0 

82.1 

35.0 

037 

37010 

Dec  1.0 

.3446566 

8683 

3469758 

9176 

3675681 

5027 

249  31 

47.6 

0.4 

0.88 

36682 

1.5 

3364454 

6582 

.8496778 

6212 

3687409 

6761 

250  1 

73.5 

263 

0.90 

36360 

2.0 

—3282081 

4220 

—3523149 

2599 

—3698852 

8210 

250  31 

99.6 

52.2 

+0.91 

936044 
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Date. 
1867. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

Y'. 

Z. 

Z'. 

True  Longitude. 

V 

Latitude. 

Log.  Bad. 
Vect.  =  p 

Dec  2.5 

—.3199456 

:1606 

—.8548867 

8333 

—.3710012 

:9876 

o  1 
251  2 

66.0 

n 
18.5 

+0.90 

9.9 
935735 

3.0 

.31 16582 

8743 

.8573926 

3410 

.3720887 

0258 

251  32 

92.7 

45.1 

0.89 

35432 

3.5 

.3033472 

5643 

.8598327 

7826 

.3731475 

0852 

252  3 

59.6 

11.9 

0.86 

85135 

4.0 

.2950124 

2306 

.8622062 

1578 

.3741776 

1160 

252  33 

86.8 

39.0 

0.84 

34845 

4.5 

.2866547 

'  8740 

.8645133 

4665 

.3751790 

1180 

253  4 

543 

6.4 

030 

34560 

5.0 

—.2782746 

4949 

—.8667537 

7087 

—.3761515 

0912 

253  34 

82.1 

34.1 

+0.77 

934281 

5.5 

.2698728 

:0941 

.8689273 

8840 

.3770951 

0354 

254  5 

50.2 

2.1 

0.71 

34008 

6.0 

.2614498 

6721 

.8710340 

:9924 

.3780096 

:9506 

254  35 

78.5 

303 

0.66 

83741 

6.5 

.2530063 

2295 

.8730736 

0337 

.3788950 

8367 

255  5 

107.2 

58.9 

0.60 

33480 

7.0 

.2445427 

7669 

.8750457 

0076 

.3797513 

6937 

255  86 

76.2 

27.8 

0.54 

33224 

7.5 

—.2360599 

2850 

—.8669502 

9139 

-.3805780 

5211 

256  6 

105.5 

57.0 

+048 

932975 

8.0 

.2275585 

7845 

.8787869 

7524 

.3813753 

3191 

256  37 

75.0 

26.4 

0.42 

32731 

8.5 

J 190391 

2660 

.8805555 

5226 

.3821432 

0877 

257  8  104.9 

56.2 

035 

32491 

9.0 

.2105024 

7302 

.8822559 

2250 

.3828815 

8267 

257  38 

75.0 

26.2 

0.29 

32257 

9.5 

.2019487 

•1773 

.8838881 

8590 

.3835902 

5361 

258  8  105.4 

56.5 

0.23 

82028 

10.0 

—.1933790 

6085 

—.8854517 

4244 

—.3842691 

2158 

258  89 

76.1 

27.1 

+0.17 

981804 

10.5 

•1847939 

'0242 

.8869465 

9210 

.3849181 

8655 

259  9  107.1 

58.1 

0.11 

81585 

11.0 

.1761941 

4252 

.8883725 

3489 

.3855372 

4854 

259  40 

78.4 

293 

+0.05 

31370 

11.5 

.1675801 

8119 

.8897295 

7077 

.3861264 

0754 

260  11 

50.0 

0.8 

0.00 

31160 

12.0 

.1589528 

:2854 

.8910172 

:9973 

.3866855 

6353 

260  41 

81.6 

32.3 

—0.05 

30954 

123 

—.1503129 

5461 

—.8922355 

3174 

—.3872144 

1650 

261  12 

53.6 

4.2 

—0.09 

930752 

18.0 

.1416610 

8949 

.8933843 

3681 

.8877131 

6645 

261  42 

85.9 

36.4 

0.12 

30554 

13.5 

.1329978 

:2323 

.8944635 

4491 

.3881816 

1338 

262  13 

58.2 

8.6 

0.15 

80360 

14.0 

.1243242 

5594 

.8954730 

4605 

.3886198 

5728 

262  43 

90.8 

41.1 

0.17 

80170 

14.5 

.1156406 

8764 

.8964126 

4019 

.3890276 

:9814 

263  14 

63.5 

13.7 

0.19 

29984 

15.0 

—.1069479 

:1844 

—.8972823 

2735 

—.3894050 

3596 

263  44 

96.5 

46.6 

—0.20 

929802 

15.5 

.0982468 

4839 

.8980821 

0752 

.3897520 

7074 

264  15 

69.6 

19.6 

0.20 

29624 

16.0 

.0895381 

7759 

.8988117 

8067 

3900686 

0249 

264  45  103.0 

52.9 

0.20 

29451 

16.5 

.0808224 

:0608 

.8994710 

4679 

.3903548 

3119 

265  16 

763 

26.1 

0.18 

29281 

17.0 

.0721005 

3396 

.9000600 

0588 

3906104 

5684 

265  46 

109.9 

59.6 

0.17 

29115 

17.5 

—.0633730 

6127 

—.9005786 

5793 

—.3908355 

7943 

266  17 

83.5 

33.1 

—0.14 

928952 

18.0 

.0546409 

8812 

.9010269 

0295 

.3910300 

:9897 

266  48 

573 

6.8 

0.11 

28793 

18.5 

.0459047 

:1456 

.9014050 

4095 

.3911938 

1543 

267  18 

91.2 

40.6 

0.07 

28638 

19.0 

0)371649 

4064 

.9017126 

7193 

3913269 

2683 

267  49 

65.1 

14.4 

—0.02 

28488 

19.5 

.0284223 

6643 

.9019502 

9586 

3914296 

3918 

268  19 

99.2 

48.4 

+0.04 

28343 

20.0 

—.0196779 

9205 

—.9021173 

1277 

—3915017 

4649 

268  50 

733 

22.4 

+0.09 

928202 

20.5 

.0109325 

:1756 

.9022140 

2264 

3915432 

5072 

269  20 

1073 

563 

0.15 

28066 

21.0 

—.0021867 

4304 

.9022404 

2548 

3915542 

5191 

269  51 

81.4 

303 

0.21 

27935 

21.5 

+.0065589 

3147 

.9021965 

2129 

3915347 

5005 

270  22 

55.5 

43 

0.28 

27809 

22.0 

.0153038 

0591 

.9020823 

1007 

3914848 

4515 

270  52 

89.7 

38.4 

035 

27687 

22.5 

+.0240472 

:8021 

—.9018979 

9183 

—3914044 

3721 

271  23 

63.9 

12.5 

+042 

927571 

23.0 

.0327883 

5427 

.9016433 

6657 

3912936 

2621 

271  53 

98.2 

46.7 

0.49 

27461 

23.5 

.0415264 

2804 

.9013185 

3430 

3911524 

1218 

272  24 

72.5 

20.9 

0.56 

27356 

24.0 

.0502609 

0145 

.9009237 

9502 

3909806 

9509 

272  54 

106.8 

55.1 

0.62 

27257 

24.5 

.0589910 

7443 

.9004588 

4873 

3907783 

7495 

273  25 

81.0 

29.2 

0.68 

27164 

25.0 

+.0677161 

4690 

—.8999239 

9545 

—3905459 

5180 

278  56 

553 

3.4 

+0.73 

927076 

25.5 

.0764356 

1883 

.8993192 

3518 

3902832 

2562 

274  26 

89.4 

37.4 

0.79 

26995 

26.0 

.0851488 

:9010 

.8986447 

6794 

3899902 

9641 

274  57 

63.6 

11.5 

0.84 

26920 

26.5 

.0938550 

6072 

.8979005 

9372 

3896670 

6418 

275  27 

97.8 

45.6 

0.88 

26851 

27.0 

.1025537 

3056 

.8970866 

1254 

3893187 

2894 

275  58 

72.0 

19.7 

0.91 

26789 

27.5 

+.1112442 

:9959 

—.8962032 

2440 

—3889302 

9068 

276  28  106.2 

53.8 

+0.93 

926733 

28.0 

.1199259 

6774 

.8952504 

2933 

3885166 

4941 

276  59 

804 

27.9 

0.95 

26685 

28.5 

.1285980 

3493 

.8942282 

2731 

3880728 

0512 

277  30 

54.5 

1.9 

0.96 

26643 

29.0 

.1372599 

0110 

.8931368 

1838 

3875991 

5784 

278  0 

88.7 

36.0 

0.97 

26609 

29.5 

.1459112 

6621 

.8919763 

:0254 

3870955 

0757 

278  31 

62.9 

10.1 

0.97 

26581 

30.0 

+.1545512 

3019 

—.8907467 

7978 

—3865622 

5433 

279  1 

97.1 

44.2 

+0.97 

926561 

30.5 

.1631792 

:9297 

.8894481 

5012 

3859990 

98 10 

279  82 

713 

183 

0.95 

26547 

31.0 

.1717947 

5450 

.8880805 

1857 

3854061 

3891 

280  2  105.5 

52.4 

0.93 

26542 

31.5 

.1803969 

1470 

.8866441 

7013 

3847841 

7680 

280  33 

79.7 

26.5 

0.89 

26543 

32.0 

+.1689848 

7847 

—.8851380 

1792 

—3841337 

1186 

281  4 

53.7 

0.6 

+0.86 

926552 
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MERCURY. 

VENUS. 

Days  fr. 
begin'g 
of  Julian 
Period. 

289 
9315 

Log.  of 

Longi- 

L2*,of 

Longi- 

X. 

Y. 

z. 

Bad. 
Vact 

tude  in 
Orbit. 

X. 

Y. 

z. 

Bad. 

Vect 

tude  in 
Orbit. 

+0.3250 

—0.1885 

—0.1343 

9.6010 

O       1 

325    4.3 

+0.6785 

+0.2451 

+00)680 

9.8603 

O        1 

20  18.8 

9320 

0.3568 

—0.0687 

0.0730 

9.5689 

345  21.2 

0.6368 

0.3276 

0.1079 

9.8599 

28  17.7 

9325 

0.3369 

+0.0604 

—0.0015 

9.5344 

9     2.5 

0.5824 

0.4038 

0.1458 

9.8594 

36  17.6 

9330 

0.2562 

0.1776 

+0.0697 

9.5044 

36  36.3 

0.5167 

0.4721 

0.1808 

9.8590 

44  18.4 

9335 

+0.1193 

0.2549 

0.1251 

9.4886 

67  20.0 

0.4408 

0.5312 

0.2123 

9.8587 

52  20.0 

9340 

—0.0465 

+0.2697 

+0.1498 

9.4941 

98  49.4 

+0.8563 

+0.5799 

+0.2396 

9.8584 

60  22.6 

9345 

0.2020 

0.2206 

0.1391 

9.5183 

128     9.1 

0.2648 

0.6171 

0.2622 

9.8579 

68  26.0 

9350 

0.3176 

0.1263 

0.1001 

9.5517 

153  45.7 

0.1681 

0.6422 

0.2796 

9.8576 

76  30.3 

9355 

0.3823 

+0.0109 

+0.0445 

9.5855 

175  38.9 

+0.0681 

0.6546 

0.2915 

9.8573 

84  35.3 

9360 

0.3979 

—0.1065 

—0.0171 

9.6151 

194  31.8 

—0.0333 

0.6541 

0.2976 

9.8570 

92  40.9 

9365 

—0.3715 

—0.2120 

—0.0771 

9.6386 

211  13.7 

—0.1340 

+0.6405 

+0.2978 

9.8567 

100  47.1 

9370 

0.3117 

0.3007 

0.1303 

9.6554 

226  26.7 

0.2321 

0.6143 

0.2922 

9.8565 

108  53.7 

9375 

0.2269 

0.3644 

0.1731 

9.6655 

240  44.4 

0.3255 

0.5758 

0.2807 

9.8564 

117     0.7 

9380 

0.1252 

0.4011 

0.2031 

9.6691 

254  35.3 

0.4125 

0.5259 

0.2636 

9.8564 

125     7.9 

9385 

— 0.0144 

0.4086 

0.2184 

9.6661 

268  25.7 

0.4912 

0.4655 

0.2412 

9.8564 

133  15.1 

9390 

+0.0974 

—0.3859 

—0.2174 

9.6566 

282  40.0 

—0.5602 

+0.8957 

+0.2141 

9.8564 

141  224 

9395 

0.2014 

0.3326 

0.1993 

9.6404 

297  46.6 

0.6180 

0.3182 

0.1826 

9.8565 

149  29.3 

9400 

0.2873 

0.2501 

0.1636 

9.6175 

314  18.4 

0.6635 

0.2343 

0.1476 

9.8567 

157  36.0 

9405 

0.3433 

0.1419 

0.1119 

9.5885 

332  57.4 

0.6958 

0.1457 

0.1096 

9.8569 

165  424 

9410 

0.3556 

—0.0163 

—0.0447 

9.5549 

354  31.6 

0.7144 

+0.0543 

0.0695 

9.8572 

173  48.0 

9415 

+0.3117 

+0.1110 

+0.0282 

9.5212 

19  46.6 

—0.7187 

—0.0382 

+0.0280 

9.8575 

181  53.0 

9420 

0.2063 

0.2155 

0.0951 

9.4957 

48  48.5 

0.7089 

0.1299 

—0.0141 

9.8579 

189  574 

9425 

+0.0533 

0.2691 

0.1394 

9.4881 

80  12.6 

0.6851 

0.2192 

0.0559 

9.8582 

198    0.9 

9430 

—0.1130 

0.2567 

0.1495 

9.5022 

HI     8.0 

0.6478 

0.3041 

0.0966 

9.8586 

206    3.6 

9435 

0.2548 

0.1863 

0.1260 

9.5313 

139     2.2 

0.5978 

0.3831 

0.1355 

9.8590 

214     5.4 

9440 

—0.3501 

+0.0808 

+0.0788 

9.5657 

163     4.2 

—0.5361 

—0.4545 

—0.1716 

9.8594 

222    6.2 

9445 

0.3942 

—0.0374 

+0.0197 

9.5982 

183  38.1 

0.4640 

0.5171 

0.2044 

9.8599 

230    6.2 

9450 

0.3917 

0.1516 

—0.0420 

9.6254 

201  32.1 

0.3828 

0.5696 

0.2333 

9.8603 

238     54 

9455 

0.3507 

0.2512 

0.0997 

9.6462 

217  33.3 

0.2942 

0.6110 

0.2576 

9.8606 

246     3.4 

9460 

0.2798 

0.3297 

0.1491 

9.6603 

232  20.1 

0.2000 

0.6407 

0.2769 

9.8610 

254     04 

9465 

—0.1872 

—0.3827 

—0.1870 

9.6677 

246  24.0 

—0.1018 

—0.6580 

—0.2899 

9.8613 

261  57.4 

9470 

—0.0808 

0.4077 

0.2112 

9.6686 

260  11.6 

—0.0017 

0.6627 

0.2992 

9.8616 

269  53.4 

9475 

+0.0314 

0.4030 

0.2200 

9.6630 

274     8.5 

+0.0984 

0.6546 

0.3019 

9.8619 

277  48.7 

9480 

0.1411 

0.3679 

0.2122 

9.6508 

288  40.4 

0.1967 

0.6339 

0.2988 

9.8621 

285  43.6 

9485 

0.2391 

0.3025 

0.1869 

9.6319 

304  17.1 

0.2911 

0.6010 

0.2900 

9.8622 

293  38.1 

9490 

+0.3144 

—0.2089 

—0.1441 

9.6064 

321  35.1 

+0.3801 

—0.5568 

—0.2755 

9.8623 

301  32.4 

9495 

0.3543 

—0.0923 

0.0855 

9.5752 

341  19.1 

0.4617 

0.5018 

0.2558 

9.8623 

309  26.5 

9500 

0.3451 

+0.0364 

—0.0153 

9.5408 

4  16.6 

0.5345 

0.4378 

0.2312 

9.8623 

317  20.7 

9505 

0.2760 

0.1578 

+0.0570 

9.5092 

31     9.0 

0  5971 

0.3644 

0.2022 

9.8622 

325  15.0 

9510 

+0.1483 

0.2447 

0.1167 

9.4900 

61  25.2 

0.6482 

0.2844 

0.1693 

9.8621 

333     9.5 

9515 

—0.0150 

+0.2721 

+0.1479 

9.4914 

93     0.1 

+0.6870 

—0.1991 

—0.1332 

9.8619 

341     44 

9520 

0.1752 

0.2339 

0.1436 

9.5128 

122  55.1 

0.7125 

0.1100 

0.0945 

9.8616 

348  59.6 

9525 

0.2997 

0.1463 

0.1090 

9.5452 

149  15.8 

0.7244 

—0.0187 

0.0541 

9.8613 

356  55.5 

9530 

0.3731 

+0.0332 

+0.0557 

9.5794 

171  48.0 

0.7224 

+0.0729 

—0.0125 

9.8610 

4  52.1 

9535 

0.3984 

—0.0850 

—00055 

9.6100 

191  10.8 

0.7064 

0.1631 

+0.0292 

9.8607 

12  49.4 

9540 

—0.3792 

—0.1943 

—0.0662 

9.6347 

208  13.9 

+0.6767 

+0.2502 

+0.0705 

9.8603 

20  474 

9545 

0.3250 

0.2859 

0.1210 

9.6527 

223  40.7 

0.6339 

0.3324 

0.1103 

9.8599 

28  46.5 

9550 

0.2443 

0.3545 

0.1660 

9.6641 

238     6.6 

0.5788 

0.4081 

0.1480 

9.8595 

36  46.4 

9555 

0.1452 

0.3964 

0.1986 

9.6688 

251  58.8 

0.5124 

0.4760 

0.1828 

9.8591 

44  47.2 

9560 

—0.0355 

0.4095 

0.2167 

9.6671 

265  49.2 

0.4360 

0.5345 

0.2140 

9.8586 

52  49.0 

9565 

+0.0768 

—0.8924 

—0.2189 

9.6589 

279  57.1 

+0.3511 

+0.5824 

+0.2411 

9.8582 

60  51.6 

9570 

0.1829 

0.3449 

0.2040 

9.6439 

294  51.3 

0.2592 

0.6190 

0.2634 

9.8579 

68  55.1 

9575 

0.2731 

0.2676 

0.1716 

9.6223 

311     4.3 

0.1622 

06433 

0.2805 

9.8575 

76  59.4 

9580 

0.3357 

0.1638 

0.1221 

9.5944 

329  15.7 

+0.0620 

0.6549 

0.2919 

9.8572 

85    4.4 

9585 

0.3573 

—0.0406 

—0.0580 

9.5614 

350  13.2 

—0.0394 

0.6536 

0.2978 

9.8569 

93  10.1 

9590 

+0.3246 

+0.0880 

+0.0145 

9.5272 

14  44.4 

—0.1400 

+0.6393 

+0.2977 

9.8567 

101  16.4 

9595 

0.2304 

0.1990 

0.0837 

9.4994 

43     6.7 

0.2379 

0.6122 

0.2916 

9.8565 

109  23.1 

9600 

+0.0842 

0.2639 

0.1335 

9.4879 

74  15.7 

0.3310 

0.5731 

0.2798 

9.8564 

117  30.1 

9605 

—0.0827 

0.2639 

0.1504 

9.4981 

105  30.3 

0.4175 

0.5225 

0.2624 

9.8564 

125  37.4 

9610 

—0.2314 

+0.2030 

+0.1326 

9.5252 

134     5.7 

—0.4957 

+0.4614 

+0.2397 

9.8564 

133  44.7 
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MERCURY. 

VENUS. 

Daysfr. 
begin'g 
ofiJulian 
Period. 

X. 

Y. 

z. 

Log.  of 
Had. 

Vect. 

Longi- 
tude in 
Orbit. 

X. 

Y. 

z. 

Log  of 
Hal. 
Vect. 

Longi- 
tude in 
Orbit. 

239 

O      1 

o      / 

9615 

—0.3362 

+0.1021 

+0.0889 

9.5592 

158  51.0 

—0.5640 

+03912 

+0.2123 

9.8564 

141  51.9 

9620 

0.3897 

—0.0151 

+0.0312 

9.5924 

180    0.4 

0.6211 

03132 

0.1806 

9.8565 

149  58.9 

9625 

0.3953 

0.1311 

—0.0306 

9.6208 

198  20.7 

0.6657 

0.2290 

0.1454 

9.8567 

158    5.6 

9630 

0.3609 

0.2340 

0.0894 

9.6428 

214  39.9 

0.6973 

0.1402 

0.1073 

9.8569 

166  11.9 

9635 

0.2949 

0.3168 

0.1406 

9.6581 

229  38.1 

0.7150 

+0.0487 

0.0670 

9.8572 

174  17.6 

9640 

—0.2058 

—03749 

—0.1809 

9.6668 

243  47.9 

—0.7185 

— -0.0439 

+0.0254 

9.8575 

182  22.7 

9645 

—0.1014 

0.4053 

0.2078 

9.6689 

257  36.6 

0.7078 

0.1356 

—0.0167 

93579 

190  27.0 

9650 

+0.0103 

0.4062 

0.2196 

9.6646 

271  29.9 

0.6831 

0.2246 

0.0584 

9.8582 

198  30.5 

9655 

0.1212 

03768 

0.2150 

9.6536 

285  53.0 

0.6451 

03092 

0.0991 

9.8586 

206  33.1 

9660 

0.2221 

03170 

0.1930 

9.6360 

301  15.0 

0.5943 

03877 

0.1377 

9.8590 

214  34.8 

9665 

+0.3026 

—0.2284 

—0.1534 

9.6117 

318  10.5 

— -0.5820 

—0.4586 

—0.1737 

9.8595 

222  35.7 

9670 

0.3502    —0.1155 

0.0975 

9.5814 

337  233 

0.4592 

0.5205 

0.2063 

9.8599 

230  85.6 

9675 

0.3512,   +0.0121 

—0.0289 

9.5473 

859  43.0 

—-0.3776 

—0.5724 

—0.2349 

9.8603 

238  34.6 

9680 

+0.2937 '  +0.1368 

+0.0439 

9.5146 

25  49.4 

—0.2888 

—0.6134 

—0.2589 

93607 

246  32.7 

MARS. 

JUPITER. 

Days  fir. 
begin'g 
ofJulian 
Period. 

Log.  of 

Longi- 

Log. of 

Longl- 

x. 

Y. 

z. 

Rad. 

Vect. 

tude  in 
Orbit. 

X. 

Y. 

z. 

Rad. 
Vect. 

tadein 
Orbit. 

239 
9320 

+1.3577 

—0.2365 

—0.1448 

0.1417 

O       1 

348  33.2 

+4.81706 

+1.09574 

+035236 

0.69484 

O       I       H 

13  22  32 

9330 

13838 

—0.0998 

0.0827 

0.1429 

854  50.7 

4.79822 

1.16626 

0.38313 

0.69485 

14  17  30 

9340 

13946 

+0.0379 

—0.0197 

0.1446 

1     5.6 

4.77822 

1.23649 

0.41380 

0.69486 

15  12  28 

9350 

13902 

0.1753 

+0.0436 

0.1467 

7  17.2 

4.75707 

1.30641 

0.44437 

0.69488 

16     7  26 

9360 

13709 

03107 

0.1064 

0.1491 

13  25.1 

4.73475 

137602 

0.47483 

0.69491 

17     2  23 

9370 

+13372 

+0.4429 

+0.1680 

0.1518 

19  28.6 

+4.71127 

+1.44528 

+0.50518 

0.69494 

17  57  20 

9380 

1.2896 

0.5706 

0.2280 

0.1549 

25  273 

4.68665 

1.51418 

0.53540 

0.69497 

18  52  17 

9390 

1.2289 

0.6924 

0.2856 

0.1581 

31  20.9 

4.66090 

1.58272 

0.56549 

0.69501 

19  47  12 

9400 

1.1560 

0.8073 

03404 

0.1615 

37     9.1 

4.63401 

1.65088 

0.59545 

0.69506 

20  42     7 

9410 

1.0719 

0.9145 

03919 

0.1650 

42  51.7 

4.60599 

1.71863 

0.62526 

0.69511 

21  37     2 

9420 

+0.9777 

+1.0130 

+0.4397 

0.1687 

48  28.7 

+4.57684 

+1.78596 

+0.65491 

0.69516 

22  31  55 

9430 

0.8745 

1.1022 

0.4834 

0.1725 

53  59.9 

4.54657 

1.85286 

0.68441 

0.69522 

23  26  48 

9440 

0.7635 

1.1815 

0.5228 

0.1763 

59  25.5 

431519 

1.91931 

0.71374 

0.69529 

24  21  40 

9450 

0.6457 

1.2504 

0.5576 

0.1800 

64  45.5 

4.48271 

1.98530 

0.74289 

0.69536 

25  16  31 

9460 

0.5224 

13087 

0.5877 

0.1838 

70    0.0 

4.44914 

2.05080 

0.77187 

0.69543 

26  11  21 

9470 

+0.3948 

+1.3561 

+0.6129 

0.1874 

75     9.2 

+4.41449 

+2.11581 

+0.80065 

0.69551 

27     6     9 

9480 

0.2640 

13925 

0.6331 

0.1910 

80  133 

437876 

2.18030 

0.82925 

0.69560 

28    0  57 

9490 

+0.1311 

1.4179 

0.6483 

0.1944 

85  12.6 

434197 

2.24427 

035765 

0.69569 

28  55  43 

9500 

—0.0029 

1.4324 

0.6585 

0.1977 

90     7.2 

430414 

230770 

0.88583 

0.69578 

29  50  27 

9510 

0.1368 

1.4360 

0.6638 

0.2008 

94  573 

4.26526 

237056 

0.91381 

0.69588 

30  45  10 

9520 

—0.2697 

+1.4291 

+0.6641 

0.2038 

99  43.8 

+4.22535 

+2.43285 

+0.94156 

0.69598 

31  39  52 

9530 

0.4007 

1.4118 

0.6596 

0.2065 

104  46.4 

4.18442 

2.49454 

0.96909 

0.69609 

32  34  32 

9540 

0.5288 

1.3844 

0.6505 

0.2091 

109     53 

4.14247 

2.55563 

0.99638 

0.69621 

33  29  11 

9550 

0.6532 

13474 

0.6368 

0.2114 

113  41.5 

4.09952 

2.61610 

1.02343 

0.69633 

34  23  48 

9560 

0.7732 

13011 

0.6187 

0.2135 

118  14.6 

4.05559 

2.67594 

1.05023 

0.69645 

35  18  22 

9570 

—0.8879 

+1.2461 

+0.5964 

0.2154 

122  453 

+4.01068 

+2.73514 

+1.07677 

0.69657 

36  12  55 

9580 

0.9967 

1.1827 

0.5702 

0.2170 

127  13.8 

8.96480 

2.79368 

1.10306 

0.69670 

37     7  26 

9590 

1.0989 

1.1115 

0.5402 

0.2185 

131  40.4 

8.91797 

235154 

1.12907 

0.69684 

38     1  55 

9600 

1.1939 

1.0330 

0.5066 

0.2196 

136     5.5 

3.87020 

2.90871 

1.15482 

0.69698 

38  56  22 

9610 

1.2811 

0.9478 

0.4698 

0.2205 

140  293 

3.82149 

2.96518 

1.18028 

0.69713 

39  50  47 

9620 

—13601 

+0.8565 

+0.4299 

0.2211 

144  52.2 

+3.77186 

+3.02094 

+1.20547 

0.69728 

40  45  10 

9630 

1.4304 

0.7597 

0.3873 

0.2215 

149  14.5 

3.72132 

3.07598 

1.23036 

0.69743 

41  39  30 

9640 

1.4915 

0.6580 

03422 

0.2216 

153  363 

3.66989 

3.13028 

1.25496 

0.69759 

42  33  48 

9650 

1.5431 

0.5521 

0.2949 

0.2214 

157  58.6 

3.61757 

3.18383 

1.27927 

0.69775 

43  28    4 

9660 

1.5847 

0.4427 

0.2457 

0.2210 

162  21.0 

336438 

8.23663 

130326 

0.69791 

44  22  17 

9670 

—1.6162 

+0.3304 

+0.1949 

0.2204 

166  44.0 

+3.51034 

+3.28868 

+132694 

0.69808 

45  16  27 

1  9680 

—1.6373 

+0.2160 

+0.1429 

0.2195 

171     7.9 

+3.45546 

+334000 

+135031 

0.69826 

46  10  35 
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SATURN. 

UBANUS. 

Itajsfr. 
begln'g 
ottulka 
Period. 

~M9~ 
9320 

Log.  of 

Longi- 

I»rf 

tag- 

X. 

Y. 

z. 

Bad. 

Vect. 

tude  in 
Orbit. 

X. 

Y. 

z. 

Bad. 
Vect. 

tndaln 
Orbit. 

—1.71011 

+8.15571 

+3.45429 

0.95524 

O       1        M 

100  55  03 

+11.60950 

+1446421 

+6.18097 

1.29114 

0        /       m 
53  34      5 

9340 

1.82591 

8.13373 

3.45022 10.95530 101  40  00 

11.54497 

14.50353 

6.19914 

1.29106J53  47  44 

9360 

1.94139 

8.11039 

3.44558!  0.95537 

102  24  55 

1148031 

14.54258 

6.21721 

1.29099:54      1   23 

9380 

2.05653 

6.08574 

3.44037  0.95544 

103     9  49 

1141551 

14.58137 

6.23517 

1.29092l54    15      1 

9400 

2.17133 

8.05979 

3.43460  0.95551 

103  54  42 

1135055 

14.61992 

6.25300 

1.29084 '54  28  40 

9420 

—2.28579 

+8.08255 

+3.42828 

0.95558  104  39  34 

+11.28539 

+14.65824 

+6.27072 

1.29077  54  42    19 1 

9440 

2.39991 

8.00402 

3.42139 

0.95566  105  24  26 

11.22001 

14.69635 

6.28834 

1.29069  54  55   59 

9460 

2.51366 

7.97419 

341895 

0.95574 

106     9  18 

11.15440 

14.73425 

630586 

1.29062l55      9  40 ' 

9480 

2.62703 

7.94306 

340596 

0.95583 

106  54     9 

11.08857 

14.77193 

632329 

1.29054  55  23  21 1 

9500 

2.73999 

7.91063 

339743 

0.95592 

107  38  59 

11.02255 

14.80937 

634064 

1.29047  55  37     31 

9520 

—2.85251 

+7.87692 

+338835 

0.95602 

108  23  48 

+10.95637 

+14.84655 

+6.35790 

1.29039  55  50  45  [J 

9540 

2.96455 

7.84195 

337873 

0.95612 

109     8  35 

10.89005 

14.88347 

637506 

1.29032  56     4   26 11 

9560 

3.07609 

7.80573 

336858 

0.95622 

109  53  *1 

10.82360 

14.92013 

639210 

1.2902456  18     8j| 

9580 

3.18712 

7.76826 

335787 

0.95632 

110  38    5 

10.75699 

14.95654 

6.40901 

1.29016  56  31    49 

9600 

3.29765 

7.72954 

334661 

0.95643 

HI  22  48 

10.69020 

14.99270 

642580 

1.2900956  45  31 J 

9620 

—3.40766 

+7.68957 

+333480 

0.95654 

112     7  29 

+10.62322 

+15.02864 

+6.44249 

1.29001 

56  59   14 ( 

9640 

3.51715 

7.64835 

332246 

0.95666 

112  52  10 

10.55602 

15.06436 

645908 

1.28993 

57  12  57 

9660 

3.62610 

7.60589 

330958 

0.95678 

113  36  50 

1048860 

15.09986 

647558 

1.28986 

57  26  41 

9680 

1—3.73449 

+7.56222 

+3.29617 

0.95690 

114  21  29 

+1042099 

+15.13512 

+649198 

1.2897857  40  26 

NEPTUNE. 

INCLINATIONS  AND  NODES. 

• 

Dajvfr. 
bogln'g 
ofJuliaa 
Period. 

289 
9320 

x. 

Y. 

z. 

Log.  of 
Had. 
Vect. 

Longl- 
tadein 
Orbit. 

For  Julian  Date  2399400. 

+29.4283 

—4.6530 

—2.6652 

147586 

O       1 

349  44.9 

Plen- 

Inellne- 

Increase  In 

Longitude 
of  Ascend- 
ing Node. 

Iner. 
In  100 
Daya. 

9360 

29.4495 

4.5366 

2.6180 

147584 

349  59.6 

e*. 

tton. 

lOODeye. 

9400 

29.4703 

4.4203 

2.5708 

1.47583 

350  14  2 

9440 
9480 

29.4905 
29.5101 

4.3039 

4.1873 

2.5235 
2.4762 

147581 
147579 

350  28.8 
350  434 

Mercury 
Venus 

7°!'    8-7 
3  31  21.8 

+0.01947 
+0.01232 

0     /     « 
46  38  11 
75  24  39 

11469 
9.004 

9520 

+29.5293 

—4.0706 

—2.4288 

147578 

350  58.1 

Mars 

1  51     2.2  ■ 

-0.00611 

48  26  55 

7.600 

9560 

29.5479 

8.9539 

23813 

1.47576 

351  12.7 

Jupiter 

1   18  39.9 

—0.05632 

99     0  33 

9.990 

9600 

29.5658 

3.8373 

23339 

147574 

851  27.3 

Saturn 

2  29  223  - 

—0.03768 

112  25  57 

8.566 

9640 

29.5832 

3.7205 

2.2864 

147573 

351  42.0 

Uranus 

0  46  29.7 

+0.00834 

73  16  25 

4.898 

9680 

+29.6002 

—3.6034 

—2.2388 

147571 

851  56.6 

Neptune 

1  46  59.0 

130  11  40 

LOGARITHMS  OF  MASSES. 

Sun's  =  1. 

Mercury,        93.3129 

The  Earth,    94.44985 

Jupiter,       96  979689 

Uranus,          95.60371 

Venus,            94.4089 

Mars,            93.57176 

Saturn,        9645573 

Neptune,        95  72630 

ECLIPSES,    1857. 
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ECLIPSES    IN    1857. 


In  the  year  1857  there  will  be  but  two  Eclipses ;  both  of  the  Sun ;  viz. :  — 

I.  A  Total  Eclipse  of  the  Sun,  March  25,  1857,  visible  at  Washington,  with  the  fol- 
lowing elements. 

d.    h.   m.    t. 
Washington  Mean  Time  of  &  in  Right  Ascension,  March  25  5  16  32.4 


Sun's  and  Moon's  R.A. 

0  19  12.42 

Hourly  Motions 

9.09  and  132.03 

Sun's  Declination 

+2    4  46.3 

Hourly  Motion 

+  6  5&9 

Moon's  Declination 

+1  58  39.1 

Hourly  Motion 

+18    2.0 

Moon's  Longitude 

5  11  19.2 

Hourly  Motion 

37  26.7 

Moon's  Latitude 

—0    5  40.8 

Hourly  Motion 

+3  28.1 

Sun's  Equa.  Hor.  Par. 

8.6 

True  Semidiameter 

16    3.7 

Moon's  Equa.  Hor.  Par. 

60  53.9 

True  Semidiameter 

16  34.7 

From  these  elements  may  be  deduced  the  following  results  :  — 

Eclipse  begins  on  the  Earth,  March  25*-  2k-  42m\6,  Washington  Mean  Time,  in  lon- 
gitude 127°  51'.7  West  of  Washington,  and  latitude  32°  3CK.9  South. 

Central  Eclipse  begins  3h  38m  .4,  in  longitude  141°  43'.8  West  of  Washington,  and 
latitude  34°  18/.l  South. 

Central  Eclipse  at  noon,  5k  16*\5,  in  longitude  77°  39'.5  West  of  Washington,  and 
latitude  3°  45'.8  South. 

Central  Eclipse  ends,  7b-  4"\9,  in  longitude  13°  49'.4  West  of  Washington,  and  lati- 
tude 24°  3.1  North. 

Eclipse  ends  on  the  Earth,  8h*  O"*-^,  in  longitude  27°  41'.9  West  of  Washington,  and 
latitude  25°  50/.9  North. 
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DATA  FOE  COMPUTING  THE  ECLIPSE  FOB  ANY  PLACE,  FOE  PENUMBRA. 

Wwh. 
M.  Time. 

A. 

B. 

c. 

logB. 

**». 

logG 

logH. 

p 

h.  m. 

9.999 

9.999 

8.4 

8.6 

o   i    a 

2  40 

—1.31894 

—0.29737 

—1.37087 

797 

652 

89899 

04849 

38  30  35.6 

2  45 

1.27682 

0.27398 

1.34749 

797 

652 

90220 

05094 

39  45  37.0  | 

2  50 

1.23470 

0.25060 

1.32411 

797 

652 

90540 

05340 

41  0  38.3 

2  55 

1.19258 

0.22722 

1.30073 

796 

651 

90861 

05585 

42  15  39.6 

3  0 

1.15047 

0.20383 

1.27734 

796 

651 

91181 

05830 

43  30  40.9 

3  5 

1.10835 

0.18044 

1.25395 

796 

651 

91501 

06076 

44  45  42.2 

3  10 

1.06623 

0.15705 

1.23056 

795 

650 

91821 

06321 

46  0  43.5 

3  15 

1.02410 

0.13366 

1.20717 

795 

650 

92140 

06566 

47  15  44.8 

3  20 

0.98198 

0.11027 

1.18378 

794 

650 

92459 

06811 

48  30  46.2 

3  25 

0.93986 

0.08688 

1.19039 

794 

649 

92778 

07056 

49  45  47.5 

3  30 

0.89773 

0.06350 

1.13699 

794 

649 

93096 

07301 

51  0  48.8 

3  35 

0.85560 

0.04011 

1.11359 

793 

649 

93414 

07546 

52  15  50.2 

3  40 

0.81347 

—0.01672 

1.09020 

793 

648 

93732 

07790 

53  30  51.5 

3  45 

0.77134 

+0.00667 

1.06681 

793 

648 

94050 

08034 

54  45  52.8 

3  50 

0.72921 

0.03006 

1.04342 

792 

647 

94368 

08278 

56  0  54.1 

3  55 

0.68709 

0.05345 

1.02003 

792 

646 

94685 

08522 

57  15  55.5 

4  0 

0.64496 

0.07685 

0.99663 

792 

646 

95002 

08766 

58  30  56.8 

4  5 

0.60283 

0.10024 

0.97324 

792 

646 

95319 

09010 

59  45  58.1 

4  10 

0.56070 

0.12363 

0.94984 

791 

645 

95636 

09254 

61  0  59.4 

4  15 

0.51857 

0.14702 

0.92644 

791 

645 

95952 

09497 

62  16  0.8 

4  20 

0.47644 

0.17041 

0.90305 

791 

644 

96268 

09741 

63  31  2.1 

4  25 

0.43430 

0.19380 

0.87965 

790 

644 

96584 

09984 

64  46  3.4 

4  30 

0.39217 

0.21719 

0.85625 

790 

644 

96900 

00227 

66  1  4.7 

4  35 

0.35004 

0.24058 

0.83285 

790 

643 

97215 

10470 

67  16  6.0 

4  40 

0.30791 

0.26397 

0.80945 

790 

643 

97530 

10713 

68  31  7.3 

4  45 

0.26578 

0.28736 

0.78606 

789 

642 

97845 

10955 

69  46  8.7 

4  50 

0.22364 

0.31075 

0.76266 

789 

642 

98160 

11198 

71  1  10.0 

4  55 

0.18151 

0.33414 

0.73926 

789 

642 

98475 

11440 

72  16  11.3 

5  0 

0.13938 

0.35752 

0.71587 

789 

642 

98789 

11682 

73  31  12.6 

5  5 

0.09725 

0.38090 

0.69247 

789 

642 

99103 

11924 

74  46  13.9 

5  10 

0.05512 

0.40429 

0.66907 

788 

641 

99417 

12166 

76  1  15.2 

5  15 

—0.01298 

0.42767 

0.64568 

788 

641 

99730 

12408 

77  16  16.5 

5  20 

+0.02915 

0.45106 

0.62228 

788 

640 

•0044 

12650 

78  31  17.9 

5  25 

0.07129 

0.47444 

0.59888 

787 

640 

00357 

12892 

79  46  19.2 

5  30 

0.11342 

0.49783 

0.57549 

787 

640 

00670 

13133 

81  1  20.5 

5  35 

0.15555 

0.52121 

0.55209 

787 

639 

00983 

13374 

82  16  21.8 

5  40 

0.19769 

0.54459 

0.52869 

786 

639 

01295 

13615 

83  31  23.2 

5  45 

0.23982 

0.56797 

t).50529 

786 

638 

01607 

13856 

84  46  24.5 

5  50 

0.28196 

0.59135 

0.48189 

785 

638 

01919 

14097 

86  1  25.8 

5  55 

0.32410 

0.61473 

0.45850 

785 

637 

02231 

14338 

87  16  27.2 

6  0 

0.36623 

0.63812 

0.43511 

785 

637 

02543 

14578 

88  31  28.5 

6  5 

0.40836 

0.66150 

0.41171 

785 

637 

02854 

14819 

89  46  29.8 

6  10 

0.45049 

0.68489 

0.38831 

784 

636 

03165 

15059 

91  1  31.1 

6  15 

0.49263 

0.70827 

0.36492 

784 

636 

03476 

15299 

92  16  32.4 

6  20 

0.53476 

0.73165 

0.34153 

784 

635 

03787 

15539 

93  31  33.8 

6  25 

0.57690 

0.75503 

0.31813 

783 

635 

04098 

15779 

94  46  35.1 

6  30 

0.61903 

0.77842 

0.29473 

783 

635 

04408 

16019 

96  1  36.4 

6  35 

0.66116 

0.80180 

0.27133 

783 

634 

04718 

16259 

97  16  37.8 

6  40 

0.70329 

0.82519 

0.24793 

782 

634 

05028 

16498 

98  31  39.1 

6  45 

0.74543 

0.84857 

0.22454 

782 

633 

05337 

16737 

99  46  40.4 

6  50 

0.78756 

0.87195 

0.20114 

782 

633 

05647 

16976 

101  1  41.8 

6  55 

0.82969 

0.89534 

0.17784 

781 

632 

05956 

17215 

102  16  43.1 

7  0 

+0.87184 

+0.91873 

—0.15435 

781 

632 

06265 

17454 

103  31  44.4 
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DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

Wuh. 
M.  Time. 

A. 

B. 

o. 

logB. 

log  P. 

log  a. 

logH. 

p 

h.    m. 

9.999  9.999 

8.5 

8.6 

104  46  45.7 

7     5 

+0.91396 

+0.94211 

—0.13095 

781     632 

06574 

17693 

7  10 

0.95609 

0.96549 

0.10755 

780     631 

06882 

17932 

106     1  47.0 

7  15 

0.99822 

0.98887 

0.08416 

780     631 

07190 

18170 

107  16  48.3 

7  20 

1.04035 

1.01225 

0.06076 

780     630 

07498 

18409 

108  31  49.7 

7  25 

1.08249 

1.03563 

0.03736 

780     630 

07806 

18647 

109  46  51.0 

7  30 

1.12462 

1.05902 

—0.01397 

779      629 

08114 

18885 

111     1  52.3 

7  35 

1.16675 

1.08240 

+0.00943 

779     629 

08421 

19123 

112  16  53.6 

7  40 

1.20888 

1.10577 

0.03283 

779     628 

08728 

19361 

113  31  55.0 

7  45 

1,25101 

1.12915 

0.05622 

779     628 

09035 

19598 

114  46  56.3 

7  50 

1.29314 

1.15253 

0.07962     77 

8     628 

09342 

19836 

116     1  57.6 

7  55 

1.33528 

1.17590 

0.10302 

77 

8     627     09648 

20074 

117  16  59.0 

8    0 

1.37741 

1.19927 

0.12641 

77 

8     627i     09954 

20311 

118  32    0.3 

8    5 

+1.41953 

+1.22264 

+0.14981 

778     627|     10260 

20549 

119  47     1.6 

FOR  SHADOW. 

Wasnington 
Mean  Time. 

B. 

c. 

Washington 
Mean  Time. 

B. 

c. 

h.    m. 

h.    m. 

3  30 

—0.60933 

—0.59119 

5  25 

—0.07137 

—0.05307 

3  35 

0.58594 

0.56780 

5  30 

0.04799 

0.02967 

3  40 

0.56255 

0.54440 

5  35 

0.02460 

—0.00627 

3  45 

0.53916 

0.52100 

5  40 

—0.00121 

+0.01713 

3  50 

0.51577 

0.49760 

5  45 

+0.02217 

0.04053 

3  55 

0.49238 

0.47420 

5  50 

0.04555 

0.06392 

4     0 

0.46900 

0.45081 

5  55 

0.06894 

0.08731 

4     5 

0.44561 

0.42741 

6     0 

0.09233 

0.11071 

4  10 

0.42222 

0.40401 

6     5 

0.11571 

0.13411 

4  15 

0.39883 

0.38062 

6  10 

0.13910 

0.15751 

4  20 

0.37544 

0.35722 

6  15 

0.16248 

0.18091 

4  25 

0.35205 

033382 

6  20 

0.18587 

0.20430 

4  30 

0.32866 

0.31043 

6  25 

0.20926 

0.22769 

4  35 

0.30527 

0.28703 

6  30 

0.23264 

0.25109 

4  40 

0.28188 

0.26363 

6  35 

0.25602 

0.27449 

4  45 

0.25849 

0.24024 

6  40 

0.27940 

0.29789 

4  50 

0.23510 

0.21684 

6  45 

0.30278 

0.32128 

4  55 

0.21171 

0.19345 

6  50 

0.32616 

0.34468 

5    0 

0.18832 

0.17005 

6  55 

0.34954 

0.36808 

5     5 

0.16493 

0.14665 

7    0 

0.37293 

0.39147 

5  10 

0.14154 

0.12325 

7     5 

0.39631 

0.41486 

5  15 

0.11815 

0.09986 

7  10 

0.41969 

0.43826 

5  20 

—0.09476 

—0.07646 

7  15 

+0.44307 

+0.46165 

A,  /*,  log  E  and  log  F  are  \ 

given  in  the  Table  for  Penumbra,  and  the 

values  of  log  G 

and  log  H  are  obtained  from 

corresponding  values  for  Penumbra  by  in 

creasing  log  G 

by  0.000303,  and  decreasing 

log  H  by  0.000236. 
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OTAl  KCIIPSE 

OP 

MARCH  25,1857. 
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CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA. 


Mhington 
Mm  Time. 


h.    m. 

2  40 

2  55 

3  10 
3  25 
3  40 
3  55 


10 
25 
40 
55 
10 
5  25 
5  40 

5  55 

6  10 
6  25 
6  40 
6  55 

10 
25 
40 
55 


8  10 


for  one  Minute. 


A. 


+8424.0 
8425.0 
8425.5 
8426.0 
8426.0 
8426.0 
8426.0 
8426.0 
8426.5 
8427.0 
8427.5 
8427.0 
8426.5 
8427.0 
8427.5 
8427.5 
8428.0 
8427.5 
8427.0 
8426.5 
8426.0 
8426.0 

+8426.0 


+4678.0 
4677.5 
4677.0 
4677.5 
4678.0 
4679.0 
4678.5 
4678.0 
4677.5 
4677.0 
4676.5 
4676.0 
4676.5 
4677.0 
4676.5 
4676.0 
4676.5 
4677.0 
4677.5 
4677.0 
4676.5 
4675.0 

+4674.0 


c. 


+4676.0 
4677.0 
4678.0 
4679.0 
4679.0 
4680.0 
4680.0 
4679.5 
4678.5 
4678.0 
4678.0 
4678.5 
4679.0 
4678.5 
4678.5 
4679.0 
4678.5 
4678.0 
4678.0 
4678.0 
4678.0 
4678.0 

+4678.0 


For  one  Second. 


A'. 


+140.40 
140.42 
140.42 
140.43 
140.43 
140.43 
140.43 
140.43 
140.44 
140.45 
140.46 
140.45 
140.44 
140.45 
140.46 
140.46 
140.47 
140.46 
140.45 
140.44 
140.43 
140.43 

+140.43 


B'. 


+77.97 
77.96 
77.95 
77.96 
77.97 
77.98 
77.98 
77.97 
77.96 
77.95 
77.94 
77.93 
77.94 
77.95 
77.94 
77.93 
77.94 
77.93 
77.96 
77.95 
77.94 
77.92 

+77.90 


c 


+77.93 
77.95 
77.97 
77.98 
77.98 
77.99 
77.99 
77.99 
77.98 
77.97 
77.97 
77.98 
77.98 
77.98 
77.98 
77.98 
77.98 
77.97 
77.97 
77.97 
77.97 
77.97 

+77.97 


Sun's  and  Moon's  R.A. 

11  42  27.38 

Sun's  Declination 

O        I         u 

+  1  54    2.2 

Moon's  Declination 

+  26  11.2 

Moon's  Longitude 

175    8  23.1 

Moon's  Latitude 

+  0  11     8.2 

Sun's  Equa.  Hor.  Par. 

8.6 

Moon's  Equa.  Hor.  Par. 

55  36.6 

H.  An  Annular  Eclipse  of  the  Sun,  September  17,  1857,  invisible  at  Washington, 
with  the  following  elements  :  — 

d.     h.      m.     e. 

Washington  Mean  Time  of  &  in  Right  Ascension,  September  17  12  15  19.15. 

h.     m.      ■.  g.  ■. 

Hourly  Motions  110.44  and  8.98 

Hourly  Motion  —  6  58.2 

Hourly  Motion  — 15    4.7 

Hourly  Motion  31  18.2 

Hourly  Motion  —  2  53.5 

True  Semidiameter  15  58.0 

True  Semidiameter  15  10.9 

From  these  elements  may  be  deduced  the  following  results  :  — 
Eclipse  begins  on  the  Earth,  September  17d*  9h-  30m\0,  Washington  Mean  Time,  in 
longitude  235°  22'.4  West  of  Washington,  and  in  latitude  36°  17'.7  North. 

Central  Eclipse  begins,  10"-  35m  .0,  in  longitude  251°  50 .0  West  of  Washington,  and 
in  latitude  40°  17'.4  North. 

Central  Eclipse  at  noon,  12h*  15"\3,  in  longitude  185°  16'.8  West  of  Washington,  and 
in  latitude  14°  33'.0  North. 

Central  Eclipse  ends,  14h  20"  .1,  in  longitude  127°  6'.7  West  of  Washington,  and  in 
latitude  18°  ll'.G  South. 

Eclipse  ends  on  the  Earth,  15h  25"\2,  in  longitude  143°  32'.0  West  of  Washington, 
and  in  latitude  22°  11'9  South. 
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DATA  FOR  COMPUTING  THE  ECLIPSE  FOE  ANY  PLACE,  FOB  PENUMBRA. 

Wash. 
M.  Time. 

A. 

B. 

c. 

logS. 

log*. 

log  a. 

logH. 

i 

h.  m. 

9.999 

9.999 

8.4 

8.5 

i 
1 

Of      If     I 

9  25 

—1.29690 

+1.50018 

+0.38062 

819 

681 

66464 

86379 

142  42  15.0  ! 

9  30 

1.25883 

1.47901 

0.35943 

819 

681 

66134 

86124 

143  57  16.5  i 

9  35 

1.22076 

1.45785 

0.33824 

819 

681 

65797 

85869 

145  12  17.9  , 

9  40 

1.18269 

1.43668 

0.31704 

820 

681 

65460 

85614 

146  27  19.3  - 

9  45 

1.14462 

1.41551 

0.29585 

820 

682 

65124 

85358 

147  42  20.8  i 

9  50 

1.10654 

1.39434 

0.27465 

821 

682 

64787 

85103 

148  57  22.2  ! 

9  55 

1.06847 

1.37317 

0.25346 

821 

683 

64450 

84848 

150  12  23.6  1 

10  0 

1.03040 

1.35200 

0.23226 

821 

684 

64112 

84592 

151  27  25.1  || 

10  5 

0.99233 

1.33083 

0.21107 

821 

684 

63774 

84336 

152  42  26.5  j 

10  10 

0.95425 

1.30966 

0.18987 

821 

684 

63436 

84080 

153  57  27.9  | 

10  15 

0.91617 

1.28849 

0.16867 

822 

685 

63098 

83824 

155  12  29.3 

10  20 

0.87810 

1.26732 

0.14747 

822 

686 

62760 

83568 

156  27  30.7 

10  25 

0.84002 

1.24614 

0.12627 

822 

686 

62421 

83312 

157  42  32.1 

10  30 

0.80194 

1.22497 

0.10507 

822 

686 

62082 

83055 

158  57  33.6  I 

10  35 

0.76387 

1.20380 

0.08387 

823 

686 

61743 

82798 

160  12  35.0  ! 

10  40 

0.72579 

1.18262 

0.06267 

823 

687 

61403 

82541 

161  27  36.4  ! 

10  45 

0.68772 

1.16145 

0.04147 

823 

687 

61063 

82284 

162  42  37.8  i 

10  50 

0.64964 

1.14027 

+0.02027 

824 

688 

60723 

82027 

163  57  39.2  , 

10  55 

0.61156 

1.11910 

—0.00093 

824 

688 

60383 

81770 

165  12  40.6 

11  0 

0.57349 

1.09792 

0.02213 

824 

688 

60042 

81512 

166  27  42.1  | 

11  5 

0.53542 

1.07674 

0.04333 

824 

689 

59701 

81254 

167  42  43.5  1 

11  10 

0.49735 

1.05556 

0.06453 

824 

689 

59360 

80996 

168  57  44.9  ' 

11  15 

0.45927 

1.03438 

0.08574 

825 

689 

59018 

80738 

170  12  46.4 

11  20 

0.42120 

1.01321 

0.10694 

825 

690 

58673 

80480 

171  27  47.8 

11  25 

0.38313 

0.99203 

0.12814 

825 

690 

58338 

80222 

172  42  49.2 

11  30 

0.34506 

0.97085 

0.14935 

825 

690 

57993 

79964 

173  57  50.6 

11  35 

0.30699 

0.94967 

0.17055 

825 

691 

57650 

79705 

175  12  52.0 

11  40 

0.26892 

0.92849 

0.19175 

826 

691 

57307 

79446 

176  27  53.4 

11  45 

0.23085 

0.90731 

0.21295 

826 

692 

56965 

79187 

177  42  54.9 

11  50 

0.19278 

0.88613 

0.23415 

827 

692 

56621 

78928 

178  57  56,3 

11  55 

0.15471 

0.86495 

0.25535 

827 

693 

56277 

78669 

180  12  57.7 

12  0 

0.11664 

0.84376 

0.27656 

827 

693 

55934 

78410 

181  27  59.2 

12  5 

0.07857 

0.82258 

0.29776 

827 

693 

55590 

78150 

182  44  0.6 

12  10 

0.04050 

0.80140 

0.31896 

828 

694 

55246 

77890 

183  58  2.0 

12  15 

—0.00243 

0.78021 

0.34016 

828 

694 

54901 

77630 

185  13  3.4 

12  20 

+0.03561 

0.75903 

0.36136 

829 

695 

54556 

77370 

186  28  4.9 

12  25 

0.07371 

0.73784 

0.38256 

829 

695 

54211 

77110 

187  43  6.3 

12  30 

0.11178 

0.71665 

0.40377 

829 

695 

53866 

76851 

188  58  7.7 

12  35 

0.14984 

0.69547 

0.42497 

829 

696 

53520 

76591 

190  13  9.1 

12  40 

0.18791 

0.67428 

0.44617 

830 

696 

53174 

76330 

191  28  10.5 

12  45 

0.22597 

0.65310 

0.46737 

830 

697 

52828 

76069 

192  43  11.9 

12  50 

0.26404 

0.63191 

0.48857 

831 

697 

52482 

75808 

193  58  13.3 

12  55 

0.30211 

0.61072 

0.50977 

831 

697 

52135 

75548 

195  13  14.7 

13  0 

0.34018 

0.58954 

0.53098 

831 

697 

51788 

75287 

196  28  16.2 

13  5 

0.37824 

0.56836 

0.55218 

831 

698 

51440 

75026 

197  43  17.6 

13  10 

0.41631 

0.54718 

0.57338 

831 

698 

51092 

74764 

198  58  19.0 

13  15 

0.45437 

0.52599 

0.59458 

832 

699 

50745 

74503 

200  13  20.4 

13  20 

0.49244 

0.50480 

0.61577 

832 

699 

50397 

74241 

201  28  21.8 

13  25 

0.53050 

0.48361 

0.63697 

832 

699 

50049 

73979 

202  43  23.2 

13  30 

0.56857 

0.46242 

0.65817 

832 

699 

49700 

73717 

203  58  24.7 

13  35 

0.60663 

0.44124 

0.67937 

833 

700 

49351 

73455 

205  13  26.1 

13  40 

0.64469 

0.42005 

0.70057 

833 

700 

49002 

73192 

206  28  27.5 

13  45 

+0.68276 

+0.39887 

—0.72177 

833 

701 

48652 

72930 

207  43  28.9 
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DATA  FOR  COMPUTING  THE  ECLIPSE  FOE  ANY  PLACE,  FOB  PENUMBRA. 

Wuh. 
M.  Time. 

A. 

B. 

0. 

logS. 

log*. 

logG. 

logH. 

M 

h.    m. 

9.999 

9.999 

8.4 

8.5 

208°  58  30.3 

13  50 

+0.72082 

+0.37768 

—0.74296 

834 

701 

48302 

72667 

13  55 

0.75888 

0.35649 

0.76416 

834 

702 

47951 

72404 

210  13  31.7 

14     0 

0.79695 

0.33530 

0.78536 

834 

702 

47601 

72142 

211  28  33.2 

14    5 

I 

0.83500 

0.31412 

0.80656 

834 

702 

47250 

71879 

212  4?  34.6 

14  10 

0.87306 

0.29293 

0.82775 

835 

703 

46899 

71615 

213  58  36.0 

14  15 

1 

0.91112 

0.27175 

0.84895 

835 

703 

46548 

71352 

215  13  37.4 

14  20 

0.94918 

0.25056 

0.87014 

835 

704 

46196 

71088 

216  28  38.8 

14  25 

0.98724 

0.22937 

0.89134 

835 

704 

45844 

70825 

217  43  40.2 

14  30 

1.02530     0.20818 

0.91254 

835 

704 

45492 

70561 

218  58  41.7 

14  35 

1.06335     0.18700 

0.93374 

836 

705 

45139 

70297 

220  13  43.1 

14  40 

1.1014ll     0.16582 

0.95493 

836 

705 

44787 

70032 

221  28  44.6 

14  45 

1.13946     0.14464 

0.97613 

836 

706 

44434 

69768 

222  43  46.0 

14  50 

1.17751      0.12345 

0.99732 

837 

706 

44080 

69503 

223  58  47.4 

14  55 

1.21557 

0.10226 

1.01852 

837 

706 

43726 

69238 

225  13  48.9 

15    0 

1.25363 

0.08107 

1.03972 

837 

706 

43373 

68973 

226  28  50.3 

15     5 

1.29168 

0.05989 

1.06091 

837 

707 

43018 

68708 

227  43  51.7 

15  10 

1.32973 

0.03870 

1.08211 

838 

707 

42663 

68442 

228  58  53.1 

15  15 

1.36778 

+0.01751 

1.10330 

838 

707 

42309 

68177 

230  13  54.5 

15  20 

1.40584 

—0.00368 

1.12449 

839 

708 

41954 

67911 

231  28  56.0 

15  25 

1.44389 

0.02487 

1.14569 

839 

708 

41599 

67645 

232  43  57.4 

15  30 

+1.48194 

—0.04605 

—1.16689 

839 

708 

41243 

67380 

233  58  58.8 

FOR  SHADOW. 

Washington 
Mean  Time. 

B. 

c. 

Washington 
Mean  Tune. 

B. 

c. 

h.    m. 

10  30 

+0.67904 

+0.65100 

h.    m. 

12  30 

+0.17070 

+0.14218 

10  35 

0.65787 

0.62980 

12  35 

0.14952 

0.12098 

10  40 

0.63669 

0.60860 

12  40 

0.12833 

0.09978 

10  45 

0.61552 

0.58740 

12  45 

0.10715 

0.07858 

10  50 

0,59434 

0.56620 

12  50 

0.08597 

0.05738 

10  55 

0.57316 

0.54500 

12  55 

0.06478 

0.03618 

11     0 

0.55198 

0.52381 

13     0 

0.04359 

+0.01497 

11     5 

0.53080 

0.50261 

13     5 

+0.02240 

—0.00623 

11  10 

0.50962 

0.48141 

13  10 

—0.00122 

0.02743 

11   15 

0.4S844 

0.46021 

13  15 

0.01996 

0.04863 

11  20 

0.46726 

0.43901 

13  20 

0.04115 

0.06983 

11  25 

0.44608 

0.41781 

13  25 

0.06234 

0.09103 

11  30 

0.42490 

0.39660 

13  30 

0.08352 

0.11223 

11  35 

0.40372 

0.37540 

13  35 

0.10470 

0.13343 

11  40 

0.38254 

0.35420 

13  40 

0.12589 

0.15463 

11  45 

0.36136 

0.33300 

13  45 

0.14708 

0.17583 

11  50 

0.34017 

0.31180 

13  50 

0.16827 

0.19703 

11  55 

0.31899 

0.29060 

13  55 

0.18946 

0.21823 

12     0 

0.29781 

0.26939 

14     0 

0.21064 

0.23942 

12     5 

0.27663 

0.24819 

14     5 

0.23182 

0.26062 

12  10 

0.25544 

0.22699 

14  10 

0.25301 

0.28182 

12  15 

0.23426 

0.20579 

14  15 

0.27419 

0.30301 

12  20 

0.21307 

0.18459 

14  20 

0.29538 

0.32421 

1        12  25 

+0.19189 

+0.16339 

14  25 

—0.31657 

—0.34541 

J     A,  /»,  lof 

r  E  and  log  F  are  j 

riven  in  the  Table 

j  for  Penumbra,  and  the 

values  of  log  G 
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and  log  H  for  Shadow  are  obtained  from  corresponding  values  for  Penumbra 

jy  increas- 

ing  log  G  by  0.000343,  i 

ind  decreasing  log  H  by  0.000258. 

CHANGES  OF 

THE  QUANTITIES  IN  THE  TABLES 

OF  DATA. 

Washington 

For  one  Minute. 

For  one  Second. 

MeanTfane. 

A. 

B. 

c. 

A'. 

B'. 

c. 

h.    m. 

9  25 

+6345.0 

—3528.3 

—3531.7 

+  105.75 

—58.80 

—58.86 

9  40 

6345.4 

3528.3 

3532.1 

105.76 

58.80 

58.87 

9  55 

6345.8 

3528.3 

3532.5 

105.77 

58.80 

58.87 

10  10 

6346.2 

3528.3 

3532.9 

105.77 

58.80 

58.88 

10  25 

6346.7 

3528.3 

3533.3 

105.78 

58.80 

58.89 

10  40 

6346.3 

3528.7 

3533.7 

105.78 

58.81 

58.89 

10  55 

6345.9 

3529.1 

3534.1 

105.76 

58.82 

58.90 

11  10 

6345.5 

3529.5 

3534.5 

105.76 

58.82 

58.91 

11  25 

6345.0 

3530.0 

3535.0 

105.75 

58.83 

58.92 

11  40 

6345.0 

3530.4 

3535.0 

105.75 

58.84 

58.92 

11  55 

6345.0 

3530.8 

3535.9 

105.75 

58.84 

58.92 

12  10 

6345.0 

3531.2 

3535.0 

105.75 

58.85 

58.92 

12  25 

6345.0 

3531.7 

3535.0 

105.75 

58.86 

58.92 

12  40 

6345.0 

3531.7 

3534.6 

105.75 

58.86 

58.91 

12  55 

6345.0 

3531.7 

3534.2 

105.75 

58.86 

58.90 

13  10 

6345.0 

3531.7 

3533.8 

105.75 

58.86 

58.90 

13  25 

6345.0 

3531.7 

3533.3 

105.75 

58.86 

58.89 

13  40 

6344.6 

3531.7 

3533.3 

105.74 

58.86 

58.89 

13  55 

6344.2 

3531.7 

3533.3 

105.74 

58.86 

58.89 

14  10 

6343.8 

3531.7 

3533.3 

105.73 

58.86 

58.89 

14  25 

6343.3 

3531.7 

3533.3 

105.72 

58.86 

58.89 

14  40 

6342.9 

3531.4 

3533.3 

105.71 

58.85 

58.89 

14  55 

6342.5 

3530.9 

3533.3 

105.71 

58.85 

58.89 

15  10 

6342.1 

3530.5 

3533.3 

105.70 

58.84 

58.89 

15  25 

+6341.7 

—3530.0 

—3533.3 

+105.69 

—58.83 

—58.89 

• 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS 

AND   STARS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

i 

TJmiftifig 

Parallels. 

Wash- 
ington 
Mean 
Time  of 
6- 

At  Washington  Mean  Time  of  Conjunction. 

Bate. 

Star's  Name. 

North- 
ern. 

South- 
ern. 

H 

Y 

P 

<L' 

sm2>        oosi> 

o 

o 

h.   m. 

h.    m.    s. 

Jan.     1 

20  Piscium 

6 

+89 

—50 

10  23.5 

+  5  29  48 

—0.1052 

0.5230 

+.2804 

—8.7923  9.9992 

1 

24  Piscium 

3 

+86 

+  7 

12  49.3 

+  7  51     1 

+0.9770 

.5222 

+.2810 

—8.8381     .9990 

1 

B.A.C.  8365 

+41 

—47 

18  44.4 

—10  25     4 

—0.0563 

.5226 

+.2825 

—8.8552  9.9999 

2 

Jupiter 

+82 

—14 

0     7.7 

—  5  12  45 

+0.6023 

.5184 

+.2810 

—7.8929  0.0000 

2 

B.A.C.  57 

H 

+17 

—77 

0  55.7 

—  4  25  26 

—0.5354 

.5229 

+.2830 

+8.1928  9.9999 

2 

44  Piscium 

6 

+58 

—31 

4  88.1 

—  0  50    6 

+0.2541 

.5229 

+.2829 

+8.3014 

.9999 

2 

B.A.C.  221 

6 

+40 

—49 

15  39.7 

+  9  50  31 

—0.0880 

.5265 

+.2808 

+8.8992 

.9996 

2 

B.A.C.  274 

*i 

+60 

—29 

21  12.3 

—  8  47  30 

+0.2811 

.5276 

+.2784 

+8.9979 

.9978 

2 

e  Piscium 

4 

+  7 

—81 

22  41.1 

—  7  21  32 

—0.7357 

.5266 

+.2778 

+9.0932 

.9966 

3 

C  Piscium 

6 

+90 

+  9 

8  47.5 

—  2  25     2 

+0.9804 

.5304 

+.2751 

+9.0745 

.9969 

S 

n  Piscium 

5 

+  8 

—79 

14  42.7 

+  8     8  40 

—0.7105 

.5332 

+.2669 

+9.2963 

.9913 

4 

27  Arietis 

6 

+28 

—54 

14  54.3 

+  7  30  45 

—0.3116 

.5503 

+.2362 

+9.4677 

.9804 

4 

B.A.C.  782 

*i 

—30 

—72 

16    3.8 

+  8  37  49 

—1.2291 

.5480 

+.2346 

+9.4958 

.9776 

4 

40  Arietis 

6 

+90 

+  7 

22  32.4 

—  9     7  28 

+0.8245 

.5585 

+.2246 

+9.4827 

.9790 

5 

47  Arietis 

6 

+  6 

—70 

2  33.7 

—  5  14  51 

—0.7181 

.5564 

+.2173 

+9.5360 

.9727 

5 

•  Arietis 

4t 

—39 

—70 

3     2.6 

—  4  46  58 

—1.2939 

.5539 

+.2172 

+9.5497 

.9708 

5 

C  Arietis 

4 

+65 

—16 

9  38.7 

+  1  84  31 

+0  3438 

.5653 

+.2032 

+9.5447 

.9715 

5 

t1  Arietis 

5 

+90 

+  6 

12  15.8 

+  4     5  48 

+0.7502 

.5696 

+.1968 

+9.5470 

.9712 

5 

r*  Arietis 

6 

+90 

+47 

12  54.6 

+  4  43     8 

+1.2826 

.5727 

+.1947 

+9.5388 

.9723 

5 

66  Arietis 

6* 

+24 

—52 

15  12.4 

+  6  55  44 

—0.3779 

.5678 

+.1903 

+9.5794 

.9662 

5 

9Tauri 

6 

+36 

—89 

18  40.9 

+10  16  20 

—0.1595 

.5705 

+.1834 

+9.5872 

.9649 

5 

g  Pleiadum 
b  Pleiadum 

3 

+  5 

—66 

21  49.9 

—10  41  52 

—0.7093 

.5710 

+.1750 

+9.6066 

.9613 

5 

+16 

—58 

21  51.9 

—10  89  59 

—0.5252 

.5712 

+.1749 

+9.6085 

.9618 

5 

m  Pleiadum 

7 

—38 

—67 

21  53.8 

—10  38  17 

—1.2543 

.5685 

+.1749 

+9.6159 

.9594 

5 

•  Tauri 

5 

—  4 

—67 

21  59.4 

—10  32  42 

—0.8620 

.5702 

+.1746 

+9.6096 

.9607 

5 

I  Pleiadum 

8 

+22 

—52 

22     5.6 

—10  26  49 

—0.4085 

.5722 

+.1744 

+9.6022 

.9621 

5 

2  Pleiadum 

t\ 

—  2 

—67 

22     8.8 

—10  24     9 

—0.8335 

.5703 

+.1743 

+9.6096 

.9607 

5 

3  Pleiadum 

+20 

—54 

22     9.3 

—10  23  13 

—0.4467 

.5722 

+.1742 

+9.6030 

.9620 

5 

4  Pleiadum 

8 

+  6 

—66 

22     9.9 

—10  22  41 

—0.7001 

.5710 

+.1742 

+9.6074 

.9611 

5 

5  Pleiadum 

9 

—11 

—66 

22  10.4 

—10  22     9 

—0.9936 

.5698 

+.1742 

+9.6123 

.9601 

5 

6  Pleiadum 

9 

+  9 

—65 

22  11.4 

—10  21   12 

—0.6484 

.5714 

+.1741 

+9.6066 

.9613 

5 

c  Pleiadum 

5 

+  5 

—66 

22  14.6 

—10  18     7 

—0.7192 

.5711 

+.1739 

+9.6080 

.9610 

5 

7  Pleiadum 

8 

+23 

—50 

22  15.8 

—10  16  58 

—0.3841 

.5727 

+.1738 

+9.6023 

.9621 

5 

B.A.C.  1155 

7 

+78 

—  4 

22  16.0 

—10  16  49 

+0.5181 

.5767 

+.1738 

+9.5865 

.9650 

5 

k  Pleiadum 

n 

—  7 

—66 

22  16.3 

—10  16  31 

—0.9042 

.5706 

+.1788 

+9.6111 

.9604 

5 

/  Pleiadum 

7i 

—  5 

—66 

22  19.7 

—10  18  14 

—0.8676 

.5707 

+.1737 

+9.6106 

.9604 

5 

9  Pleiadum 

4 

+17 

—57 

22  25.4 

—10     7  43 

—0.5103 

.5724 

+.1736 

+9.6049 

.9616 

5 

d  Pleiadum 

5 

+30 

—43 

22  27.2 

—10     5  59 

—0.2604 

.5734 

+.1735 

+9.6007 

.9624 

5 

10  Pleiadum 

8 

+14 

—60 

22  29.9 

—10    3  26 

-0.5632 

.5721 

+.1734 

+9.6061 

.9613 

5 

11  Pleiadum 

*h 

+23 

—51 

22  35.0 

—  9  58  23 

—0.3959 

.5731 

+.1732 

+9.6034 

.9619 

5 

12  Pleiadum 

3 

0 

—66 

22  42.5 

—  9  51  19 

—0.7966 

.5712 

+.1729 

+9.6106 

.9604 

5 

13  Pleiadum 

+30 

—43 

22  45.1 

—  9  48  48 

—0.2587 

.5737 

+.1728 

+9.6016 

.9622 

5 

14  Pleiadum 

9 

+43  —31 

22  47.5 

—  9  46  30 

—0.0204 

.5748 

+.1728 

+9.5976 

.9630 

5 

15  Pleiadum 

H 

+24  —50 

22  49.9 

—  9  44  10 

—0.3797 

.5733 

+.1727 

+9.6039 

.9618 

5 

16  Pleiadum 

4 

+41 

—83 

22  50.4 

—  9  43  44 

—0.0641 

.5746 

+.1727 

+9.5985 

.9628 

5 

17  Pleiadum 

8 

+46 

—28 

22  50.9 

—  9  43  12 

+0.0299 

.5750 

+.1727 

+9.5969 

.9631 

5 

18  Pleiadum 

8 

+23 

—50 

22  51.0 

—  9  43     6 

—0.8877 

.5732 

+.1727 

+9.6041 

.9617 

5 

p  Pleiadum 

n 

+25 

—49 

22  51.7 

—  9  42  25 

—0.3624 

.5733 

+.1726 

+9.6037 

.9618 

5 

19  Pleiadum 

8 

+52 

—24 

22  52.1 

—  9  42     4 

+0.1233 

.5754 

+.1726 

+9.5953 

.9634 

5 

20  Pleiadum 

8 

—  3 

—66 

22  52.3 

—  9  41  51 

—0.8395 

.5712 

+.1726 

+9.6118 

.9602 

5 

21  Pleiadum 

H 

—  7 

—66 

22  53.3 

—  9  40  54 

—0.9048 

.5710 

+.1726 

+9.6129 

.9600 

5 

22  Pleiadum 

8 

+36 

—38 

22  53.3 

—  9  40  53 

—0.1571 

.5142   +.1725 

+9.6002 

.9625 

5 

23  Pleiadum 

8* 

+50 

—25 

22  54.6 

—  9  39  37 

+0.0882 

.5753i  +.1725 

+9.5960 

.9633 

5 

24  Pleiadum 

8 

+16 

—58 

22  54.7 

—  9  39  32 

—0.5284 

.57251  +.1725 

+9.6067 

.9612 

5 

17  Tauri 

3 

+26 

—48 

22  55.4 

—  9  38  55 

—0.8413 

.5733;  +.1725 

+9.6035 

.9618 

5 

25  Pleiadum 

H 

+55 

—21 

22  58.6 

—  9  35  47 

+0.1685 

0.5757    +.1724 

+9.5948 

9.9635 

OCCULTATIONS,    1857. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS 

AND  STABS  BY  THE  MOON,  FOB 

THE 

YEAR  1857. 

1 

Parallel*. 

Wash- 
ington 
Mean 
Time  of 

<5- 

At  Washington  Mean  Time  of  Conjunction. 

Sate. 

Star's  Name. 

} 

North- 
ern. 

South- 
ern. 

H 

Y 

P 

f 

atai 

cos  D 

Jan.    5 

26  Pleiadum 

9 

o 
+59 

o 
—18 

h.    m. 
23     1.1 

h.  m.    b. 
—  9  33  18 

+0.2429 

0.5759 

+.1724 

+9.5937 

9.9637 

5 

27  Pleiadum 

»* 

+16 

—57 

23     2.2 

—  9  32  48 

—0.5110 

.5728 

+.1721 

+9.6072 

.9611 

5 

28  Pleiadum 

7 

+72 

—  9 

23  16.7 

—  9  18  26 

+0.4087 

.5769 

+.1720 

+9.5916 

.9641 

5 

29  Pleiadum 

8 

+16 

—58 

23  19.2 

—  9  17     2 

—0.5190 

.5729 

+.1719 

+9.6077 

.9611 

5 

*  Pleiadum 

n 

+45 

—30 

23  30.5 

—  9     5     9 

+0.0046 

.5751 

+.1716 

+9.5992 

.9627 

5 

/Pleiadum 

4i 

+35 

—39 

23  35.5 

—  9     0  18 

—0.1792 

.5742 

+.1715 

+9.6027 

.9620 

5 

A  Pleiadum 

5J 

+30 

—43 

23  86.0 

—  8  59  52 

—0.2620 

.5740 

+.1715 

+9.6042 

.9617 

5 

30  Pleiadum 

H 

+44 

—30 

23  36.7 

—  8  59  11 

—0.0077 

.5751 

+.1714 

+9.5998 

.9626 

5 

31  Pleiadum 

8 

+16 

—58 

23  37.9 

—  8  58     2 

—0.5194 

.5728 

+.1714 

+9.6086 

.9608' 

5 

82  Pleiitdum 

8 

+17 

—56 

23  39.9 

—  8  56     6 

—0.4987 

.5729 

+.1714 

+9.6084 

.9609 

5 

33  Pleiadum 

8i 

+25 

—48 

23  41.8 

—  8  54  16 

—0.3587 

.5735 

+.1718 

+9.6061 

.9613 

5 

34  Pleiadum 

7} 

+56 

—19 

23  49.5 

.  —  8  46  51 

+0.2043 

.5761 

+.1708 

+9.5968 

.9631 

5 

35  Pleiadum 

9 

+26 

—47 

23  49.9 

—  8  46  31 

—0.3325 

.5738 

+.1707 

+9.6060 

.9614 

5 

36  Pleiadum 

9 

+28 

—45 

23  53.5 

—  8  43     5 

—0.2955 

.5741 

+.1705 

+9.5956 

.9615 

5 

37  Pleiadum 

8 

+21 

—52 

23  540) 

—  8  42  35 

—0.4278 

.5734 

+.1705 

+9.6078 

.9610 

5 

38  Pleiadum 

8 

+49 

—26 

23  55.2 

—  8  41  23 

+0.0813 

.5757 

+.1704 

+9.5992 

.9627 

6 

39  Pleiadum 

8 

+15 

—59 

0     6.3 

—  8  30  41 

—0.5415 

.5731 

+.1696 

+9.6103 

.9605 

6 

40  Pleiadum 

n 

+46 

—28 

0  16.8 

—  8  20  36 

+0.0256 

.5758 

+.1689 

+9.6012 

.9623 

6 

33  Tauri 

6 

+90 

+43 

2  46.6 

—  5  56  41 

+1.2170 

.5824 

+.1639 

+9.5876 

.9648 

6 

36  Tauri 

<* 

+90 

+  9 

5  39.3 

—  3  10  40 

+0.7137 

.5822 

+.1560 

+9.6044 

.9617 

6 

X  Tauri 

H 

+54 

—18 

12  48.0 

+  3  41     4 

+0.1567 

.5847 

+.1370 

+9.6306 

.9563 

7 

B.A.C.  1648 

6* 

+39 

—25 

11     6.4 

+  15     2 

—0.1104 

.5884 

+.0678 

+9.6830 

.9426 

7 

6  Tauri 

2 

+  6 

—58 

13     5.4 

+  2  59     5 

—0.6645 

.5915 

+.0609 

+9.6784 

.9440 

7 

B.A.C.  1709 

? 

—34 

—61 

14  21.1 

+  4  11  38 

—1.1795 

.5884 

+.0576 

+9.6865 

.9415 

7 

B.A.C.  1746 

+76 

+  5 

16  45.1 

+  6  29  41 

+0.4692 

.5981 

+.0512 

+9.6654 

.9477 

7 

B.A.C.  1772 

6 

—22 

—61 

17  58.9 

+  7  40  25 

—1.0687 

.5902 

+.0446 

+9.6874 

.9413 

7 

136  Tauri 

5 

+90 

+21 

23  18.2 

—11   14  33 

+0.7183 

.6002 

+.0283 

+9.6655 

.9476 

8 

B.A.C.  1882 

6J 

+  9 

—53 

0  29.0 

—10     5  37 

—0.6181 

.5930 

+.0250 

+9.6844 

.9422 

8 

x  Aurigae 

4 

—34 

—61 

7  33.9 

—  3  18  22 

—1.1722 

.5892 

+.0017 

+9.6930 

.9395 

8 

B.A.C.  2097 

•» 

+48 

—13 

13  15.9 

+  2     9  30 

+0.0538 

.5947 

—.0177 

+9.6760 

.9447 

8 

49  Auriga) 

H 

+56 

—  6 

15     6.4 

+  3  55  23 

+0.1934 

.5948 

—.0242 

+9.6735 

.9454 

8 

53  Auriga) 

4 

—  5 

—61 

16  17.5 

+  5     8  34 

—0.8337 

.5889 

—.0274 

+9.6870 

9414 

8 

54  Auriga) 

6 

+38 

—22 

16  45.3 

+  5  30  15 

—0.1114 

.5932 

—.0274 

+9.6771 

.9444 

8 

28  Geminor. 

6 

—11 

—61 

18  43.3 

+  7  23  24 

—0.9189 

.5879 

—.0338 

+9.6871 

.9413 

9 

47  Geminor. 

6 

+90 

+12 

5     1.8 

—  6  43  14 

—0.6317 

.5906 

—.0683 

+9.6584 

.9496 

9 

53  Geminor. 

6 

+12 

—53 

6  46.8 

—  5     2  24 

—0.5764 

.5843 

—.0714 

+9.6736 

.9453 

9 

59  Geminor. 

6} 

+10 

—56 

10  11.2 

—  1  46     2 

—0.6027 

.5815 

—.0833 

+9.6703 

.9463 

9 

t  Geminor. 

4 

—  3 

—62 

10  37.2 

—  1  21   10 

—0.8124 

.5804 

—.0834 

+9.6728 

.9456 

9 

61  Geminor. 

9 

—52 

—62 

12     1.7 

—  0     0     2 

—1.2764 

.5763 

—.0892 

+9.6774 

.9442 

9 

6s  Geminor. 

—23 

—62 

12  13.3 

+  0  11     6 

—1.0849 

.5775 

—.0893 

+9.6746 

.9451 

9 

B.AC.  2472 

6 

—26 

—62 

12  33.4 

+  0  30  24 

—1.1146 

.5767 

—.0891 

+9.6746 

.9451 

9 

v  Geminor. 

5 

+29 

—37 

14  40.1 

+  2  32     5 

—0.2796 

.5795 

—.0949 

+9.6602 

.9490 

9 

c  Geminor. 

6 

+79 

+  3 

17  57.9 

+  5  42     9 

+0.5151 

.5811 

—.1063 

+9.6438 

.9532 

9 

<p  Geminor. 

5 

—12 

—63 

21  44.3 

+  9  19  47 

—0.9477 

.5723 

—.1147 

+9.6590 

.9494 

10 

u1  Cancri 

6 

+50 

—21 

0  46.6 

—11  44  54 

+0.0889 

.5747 

—.1226 

+9.6385 

.9545 

10 

w*  Cancri 

H 

+67 

—  7 

1     6.8 

—11  25  88 

+0.3608 

.5745 

—.1252 

+9.6337 

.9555 

10 

V1  Cancri 

4 

—  8 

—64 

4  35.1 

—  8     5     3 

—0.9020 

.5666 

—.1330 

+9.6459 

.9527 

10 

y*  Cancri 

4 

+12 

-58 

4  41.6 

—  7  58  47 

—0.5798 

.5680 

—.1331 

+9.6409 

.9539 

10 

X  Cancri 

6 

+67 

—  9 

8  55.4 

—  3  54  33 

+0.3625 

.5679 

—.1441 

+9.6172 

.9591 

10 

v*  Cancri 

6* 

+28 

—44 

12  19.6 

—  0  37  54 

—0.2947 

.5620 

—.1525 

+9.6197 

.9586 

10 

v*  Cancri 

6 

+21 

—51 

13  33.7 

+  0  33  80 

—0.4271 

.5610 

—.1550 

+9.6187 

.9588 

11 

£  Cancri 

5 

--39 

—68 

6  10.3 

—  7  25  14 

—1.2738 

.5409 

—.1899 

+9.5851 

.9652 

11 

79  Cancri 

6 

—45 

—68 

6  37.2 

—  6  59  18 

—1.3098 

.5413 

—.1899 

+9.5842 

.9654 

11 

B.A  C.  3138 

6 

—  3 

—68 

8     7.0 

—  5  32  33 

—0.8561 

.5407 

—.1985 

+9.5712 

.9676 

12 

37  Leonis 

6 

+75 

—14 

14  22.1 

—  0  16  47 

+0.4980 

0.5178 

-.2354 

+9.3968 

9.9861 

51 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS 

AND  STABS  BY 

THE  MOON,  FOB 

THE 

YEAR  1857. 

4 

T.lmltfng 

Parallel*. 

Waah. 

ington 

Mean 

Time  of 

6- 

At  Washington  Mean  Tfane  of  Conjunction. 

Date. 

Star's  Name. 

I 

North- 
ern. 

c 
+34 

South- 
ern. 

o 
—53 

H 

Y 

/ 

*' 

ami) 

cos  n 

Jan.  13 

/  Leonis 

5 

h.    m 
7  10.0 

h.  m.    a. 

—  7  58     6 

—0.2083 

0.5034 

—.2498 

+95921 

9  9915 

13 

,?  Leonis 

5 

+90 

+19 

15  36.4 

+  0  13  47 

+1.1148 

.4999 

—5546 

+9.1493 

.9956 

13 

B.A.C.  3837 

H 

—  4 

—81 

20  26.1 

+  4  55  21 

—0.9206 

.4946 

—.2569 

+9.1868 

.9948 

14 

a  Leonis 

4 

+60 

—29 

0  19.9 

+  8  46  39 

+0.2837 

.4957 

—.2594 

+9.0741 

.9969 

14 

/f  Virginia 

3J 

+87 

—11 

16  39.3 

+  0  39  13 

+0.6536 

.4876 

—5623 

+8.6516 

.9996 

14 

B.A.C.  4043 

<* 

+90 

—  5 

21  25.5 

+  5  13  42 

+0.7656 

.4861 

—5626 

+8.3636 

9.9999 

15 

13  Vir^inis 
H  Virginia 

6 

+  7 

—85 

8  31.2 

—  7  58  22 

—0.7028 

.4835 

—5621 

+6.0746 

0.0000 

15 

3k 

—10 

—90 

9  13.7 

—  7  16  58 

—1.0212 

.4834 

—5620 

+7.3457 

0.0000 

15 

B.A.C.  4255 

el 

+59 

—31 

19  55.2 

+  3     7  15 

+0.2736 

4825 

—.2597 

—8.7963 

9.9992 

16 

B.A.C.  4294 

6} 

+85 

+  16 

0  55.7 

+  803 

+1.1071 

.4820 

—5582 

—8.9831 

.9980 

16 

B.A.C.  4394 

5J 

+82 

+12 

12  48.7 

—  4  27  56 

+1.0481 

4830 

—5528 

—9.1552 

.9955 

16 

a  Virginia 

I 

+80 

+19 

22     9.4 

+  4  39  40 

+1.1347 

4848 

—5475 

—95571 

.9988 

17 

A  Virginia 

6 

—13 

—90 

2  30.5 

+  8  53  46 

—1.0287 

.4888 

—.2450 

—95143 

.9941 

17 

86  Virginia 

6 

+29 

—58 

9  39.8 

—  8    8  41 

—0.2384 

.4903 

—.2397 

—9-3074 

.9909 

17 

B.A.C.  4679 

•* 

+52 

—32 

19  44.1 

+  1  38  53 

+0.2387 

4938 

—.2307 

—9.3922 

.9864 

17 

B.A.C.  4700 

H 

+75 

+  7 

23     9.1 

+  4  58     8 

+0.9412 

4937 

—.2276 

—9.4303 

.9836 

19 

B.A.C.  5023 

6 

+66 

+  2 

8  49.1 

—10  22  25 

+0.8405 

.5106 

—.1842 

—9.5711 

.9676 

19 

42  Libra* 

H 

+47 

—20 

21  23.5 

+  1  51  10 

+0.4478 

.5249 

—.1645 

—9.5981 

.9629 

19 

B.A.C.  5197 

6 

+66 

+16 

23     0.3 

+  3  22  58 

+  1.0254 

.5253 

—.1591 

—9.6138 

.9598 

20 

A  Scorpii 

5 

+65 

+26 

2  39.6 

+  6  55     4 

+1.1445 

.5265 

—.1530 

—9.6243 

.9576 

20 

B.A.C.  5253 

6 

+42 

—31 

2  48.8 

+  742 

+0.2548 

.5305 

—.1521 

—9.6111 

.9604 

20 

B.A.C.  5254 

6 

+11 

—67 

2  50.7 

+  7     5  51 

—0.3580 

.5327 

—.1521 

—9.6016 

.9622 

20 

B.A.C.  5255 

6 

+65 

+32 

2  56.1 

+  7  11     5 

+1.1967 

.5267 

—.1521 

—9.6257 

.9573 

20 

3  Scorpii 

6 

+65 

+13 

3     8.2 

+  7  22  42 

+0.9870 

.5280 

—.1518 

—9.6230 

.9579 

20 

B.A.C.  5286 

H 

+43 

—29 

4  59.7 

+  9  10  36 

+0.2771 

.5319 

—.1487 

—9.6165 

.9593 

20 

B  A.C.  5314 

6 

+65 

+32 

7  10.8 

+11  17  24 

+1.0085 

.5315 

—.1438 

—9.6335 

.9556 

20 

B.A.C.  5347 

5 

+64 

+52 

9  21.6 

—10  36  12 

+1.3044 

.5315 

—.1394 

—9.6409 

.9639 

20 

o  Scorpii 

H 

+14 

—60 

15  20.2 

—  4  49  41 

—0.2489 

.5427 

—.1267 

—9.6299 

.9564 

20 

a  Scorpii 

1* 

+38 

—31 

19     1.3 

—   1   16     8 

+0.2407 

.5416 

—.1187 

—9.6436 

.9532 

20 

22  Scorpii 

5 

—49 

—90 

19  25.1 

—  0  53     7 

—1.2340 

.5480 

—.1180 

—9.6227 

.9580 

21 

B.A.C.  5800 

6* 

—25 

—90 

14  35.1 

—  6  23  48 

—0.8612 

.5619 

— .0703 

—9.6542 

9506 

21 

43  Ophiuchi 

6 

+28 

—35 

18  25.8 

—  2  41  27 

+0.1685 

.5596 

—.0607 

—9.6716 

.9459 

22 

3  Sagittarii 
B.A.C.  6063 

5 

—11 

—83 

4  85.7 

+  7     5  50 

—0.5494 

.5691 

—.0327 

—9.6684 

.9469 

22 

3 

—  3 

—68 

8  22.7 

+10  44  22 

—0.3660 

.5702 

—.0221 

—9.6722 

.9458 

22 

B.A.C.  6072 

+36 

—24 

9     9.5 

+11  29  27 

+0.3601 

.5670 

—.0202 

—9.6819 

.9429 

22 

y1  Sagittarii 
B.A.C.  6120 

4 

+61 

+42 

11  41.7 

—10    4     5 

+1.2231 

.5631 

—.0133 

—96935 

.9393 

22 

<*} 

+16 

—13 

12  31.3 

—  9  16  24 

+0.0264 

.5699 

—.0101 

—9.6783 

.9440 

22 

B.A.C.  6127 

5 

+16 

—43 

13    3.2 

—  8  45  39 

+0.0201 

.5699 

—.0089 

—9.6782 

.9440 

22 

B.A.C.  6190 

I! 

+28 

—30 

16  52  1 

—  5     5  28 

+0.2488 

.5702 

+.0094 

—9.6814 

.9431 

22 

B.A.C.  6191 

+  7 

—58 

16  52.3 

—  5     5  15 

—0.1416 

.5722 

+.0024 

—9.6763 

.9446 

22 

B.A.C.  6220 

6i 

+17 

—42 

18  45.6 

—  3  16  16 

+0.0446 

.5715 

+.0077 

—9.6786 

.9439 

23 

if  Sagittarii 

si 

—51 

—90 

4  26.1 

+  621 

—1.1814 

.5801 

+.0375 

—9.6590 

5494 

23 

r  Sagittarii 

3} 

+21 

—43 

13    3.8 

—  9  40    0 

+0.0270 

.5745 

+.0603 

—9.6698 

.9464 

23 

B.A.C.  6628 

6 

+62 

+  3 

20  11.2 

—  2  49  10 

+0.8154 

.5702 

+.0822 

—9.6736 

.9454 

23 

B.A.C.  6666 

6 

+27 

—39 

22  23.3 

—  0  42    4 

+0.0996 

.5737 

+.0888 

—9.6611 

.9488 

26 

Y  Capricor. 

H 

—57 

—90 

5  28.0 

+  4  15  30 

—1.3633 

.5559 

+.2223 

—94735 

.9799 

26 

x  Capricor. 

5 

+71 

+22 

6  29.0 

+  5  19  12 

+1.1445 

.5479 

+.2245 

—9.5239 

.9743 

26 

J  Capricor. 

3 

-.34 

—90 

8  27.4 

+  7  12  27 

—1.2131 

.5540 

+5255 

—94603 

.9811 

26 

29  Aquarii 

6 

+78 

+36 

15  20.1 

—10     8  14 

+1.2888 

.5433 

+  2392 

-9.4818 

.9791 

26 

42  Aquarii 

6 

—40 

—90 

21  52.5 

—  3  49  19 

—1.3023 

.5462 

+.2492 

—9.3696 

.9877 

26 

45  Aquarii 

6 

+10 

—80 

22  52.2 

—  2  51  35 

—0.5684 

.5446 

+.2500 

—9.3843 

.9869 

27 

50  Aquarii 
B.A.&  7835 

6 

+55 

—29 

1  20.9 

—  0  27  55 

+0.2953 

.5411 

+5537 

—9.3914 

.9864 

27 

H 

+58 

—27 

3  54.0 

+  1  59  56 

+0.3285 

.5399 

+5567 

—9.3728 

.9876 

27 

70  Aquarii 

6 

+52 

--34 

12  28.2 

-MO  16  55 

+0.2004 

.5367 

+5669 

—95926 

.9915 

27  h}  Aquarii 

6 

+13 

—80 

20  16.1 

—  6  10  42 

-0.5755 

05347 

+5736 

—9.1690 

9.9952 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE 

YEAR  1857. 

4 

Parallel*. 

Wash- 
ington 
Mean 
Time  of 

<5- 

At  Washington  Mean  Time  of  Conjunction. 

Star's  Nan*. 

7 

North- 

South- 
ern. 

H 

Y 

P* 

f 

sufi 

eos  D 

Jan.  28 

h*  Aquarii 

CD 
+18 

o 
—74 

h.    m. 
20  20.8 

h.  m.    s. 
—  6     6     8 

—0.4932 

0.5347 

+.2738 

—9.1710 

9.9952 

28 

A*  Aquarii 

7 

+31 

—57 

20  36.6 

—  5  50  44 

—0.2358 

.5342 

+.2742 

—9.1802 

.9950 

28 

h4  Aquarii 

n 

+27 

—62 

21   14.5 

—  5  14     7 

—0.3098 

.5340 

+.2746 

-  9.1679 

.9952 

28 

<p  Aquarii 

5 

—13 

—90 

0  85.7 

—  1  59  31 

—1.0493 

.5339 

+.2774 

-9.0747 

.9969 

28 

X  Aquarii 

*i 

+82 

+  8 

1  46.9 

—  1  50  34 

+0.9872 

.5311 

+.2779 

—9.1700 

.9952 

28 

96  Aquarii 

H 

—34 

—90 

2  59.5 

+  0  19  40 

—1.3077 

.5331 

+.2783 

—9.0125 

.9977 

28 

20  Fiscium 

6 

+52 

—37 

16  34.0 

—10  32  15 

+0.1494 

.5289 

+.2850 

—8.7927 

.9992 

28 

Venus 

—  4 

—90 

15     9.2 

—11  54  18 

—0.9369 

.4813 

+.2677 

—8.7018 

.9994 

29 

Jupiter 

+90 

+22 

13  32.7 

+  9  46     3 

+1.1937 

.5216 

+.2828 

—8.3744 

.9999 

29 

24  Fiscium 

6J 

+86 

+25 

18  56.9 

—  8  13  55 

+1.2257 

.5273 

+.2859 

—8.8381 

.9990 

29 

B.A.C.  8365 

64 

+56 

—34 

0  45.3 

—  2  36  43 

+0.2095 

.5277 

+.2867 

—8.3552 

.9999 

29 

B.A.C.  57 

+81 

—59 

6  50.2 

+  8  16  80 

—0.2590 

.5274 

+.2867 

+8.1923 

.9999 

29 

44  Piscium 

6 

+76 

—18 

10  28.9 

+  6  48  11 

+0.5285 

.5277 

+.2863 

+8.3015 

.9999 

30 

60  Fiscium 

6 

—37 

—84 

20  46.5 

—  7     4  27 

—1.3474 

.5276 

+.2835 

+9.0163 

.9977 

30 

B.A.C.  221 

6 

+56 

—34 

21  31.6 

—  6  40  12 

+0.1983 

.5286 

+.2835 

+8.9006 

.9986 

30 

B.A.C.  274 

*} 

+79 

—15 

2  50.3 

—  1  22     6 

+0.5675 

.5308 

+.2804 

+8.9978 

.9978 

30 

a  Piscium 

4 

+22 

—68 

4  18.3 

+  031 

—0.4452 

.5293 

+.2773 

+9.0932 

.9966 

30 

C  Fiscium 

6 

+90 

+31 

9  22.0 

+  4  56  46 

+1.2674 

.5335 

+.2764 

+9.0746 

.9969 

31 

it  Piscium 

5 

+23 

—65 

20  13.3 

—  8  33  30 

—0.4184 

.5352 

+.2672 

+9.2963 

.9913 

Feb.     1 

27  Arietis 

6 

+43 

—39 

20  26.2 

—  9     9  56 

—0.0329 

.5482 

+.2345 

+9.4677 

.9804 

I 

B.A.C.  782 

H 

—  8 

—72 

21  36.2 

—  8     2  22 

—0.9551 

.5463 

+.2331 

+9.4958 

.9776 

1 

u  Arietis 

4 

--32 

—71 

1  25.2 

—  4  21  30 

—1.2451 

.5474 

+.2266 

+9.5213 

.9746 

1 

40  Arietis 

6 

+90 

+25 

4     7.6 

—  1  44  49 

+1.0998 

.5559 

+.2226 

+9.4827 

.9790 

1 

47  Arietis 

6 

+20 

—59 

8  11.2 

+  2  10     1 

—0.4548 

.5540 

+.2150 

+9.5360 

.9727 

I 

e  Arietis 

*i 

—14 

—69 

8  40.4 

+  2  38  13 

—1.0349 

.5520 

+.2138 

+9.5497 

.9708 

1 

C  Arietis 

*i 

+86 

—  2 

15  21.0 

+  9    4  13 

+0.6046 

.5621 

+.2002 

+9.5447 

.9715 

1 

t1  Arietis 

5 

+90 

+23 

18     0.2 

+11  37  33 

+1.0275 

.5657 

+.1940 

+9.5470 

.9712 

2 

66  Arietis 

6J 

+38 

—88 

20  59.2 

—  9  30    0 

—0.1258 

.5633 

+.1880 

+9.5794 

.9662 

2 

7  Tauri 

6 

+26 

—49 

23  26.6 

—  7     8  10 

—0.3593 

.5598 

+.1818 

+96090 

.9608 

2 

9Tauri 

6 

+49 

—27 

0  26.7 

—  6  10  25 

+0.0738 

.5667 

+.1791 

+9.5872 

.9649 

2 

g  Pleiadum 

3 

+19 

—55 

3  43.0 

—  8     1  22 

—0.4728 

.5662 

+.1718 

+9.6066 

.9613 

2 

6  Pleiadum 

+29 

—45 

3  44.9 

—  2  59  32 

—0.2878 

.5670 

+.1717 

+9.6035 

.9618 

2 

m  Pleiadum 

7 

—14 

—66 

3  51.0 

—  2  53  39 

—1.0113 

.5632 

+.1716 

+9.6159 

.9594 

2 

2  Tauri 

5 

+10 

—63 

3  52.6 

—  2  52     7 

—0.5767 

.5652 

+.1716 

+9.6096 

.9607 

2 

1  Pleiadum 

8 

+35 

—39 

3  58.8 

—  2  46     7 

—0.1700 

.5672 

+.1715 

+9.6022 

.9621 

2 

2  Pleiadum 

•\ 

+12 

—62 

4     1.7 

—  2  43  26 

—0.5920 

.5652 

+.1714 

+9.6096 

.9607 

2 

3  Pleiadum 

+33 

—41 

4    2.6 

—  2  42  28 

—0.2091 

.5670 

+.1714 

+9.6030 

.9620 

2 

4  Pleiadum 

8 

+19 

—55 

4    3.2 

—  2  41  56 

—0.4645 

.5657 

+.1718 

+9.6074 

.9611 

2 

5  Pleiadum 

9 

+  2 

—66 

4     3.8 

—  2  41  23 

—0.7605 

.5644 

+.1713 

+9.6123 

.9601 

2 

6  Pleiadum 

9 

+22 

—52 

4    4.8 

—  2  40  26 

—0.4127 

.5666 

+.1713 

+9.6066 

.9613 

2 

c  Pleiadum 

5 

+18 

—56 

4     8.0 

—  2  37  20 

—0.4845 

.5642 

+.1715 

+9.6080 

.9610 

2 

7  Pleiadum 

8 

+36 

—37 

4     9.2 

—  2  36     6 

—0.1461 

.5665 

+.1715 

+9.6023 

.9621 

2 

B.A.C.  1155 

7 

+90 

+10 

4     9.4 

—  2  35  56 

+0.7636 

.5657 

+.1715 

+9.5865 

.9650 

2 

k  Pleiadum 

7i 

+  8 

—65 

4     9.7 

—  2  35  37 

—0.6701 

.5642 

+.1715 

+9.6111 

.9604 

2 

/  Pleiadum 

4 

+10 

—64 

4  13.2 

—  2  32  18 

—0.6350 

.5629 

+.1713 

+9.6107 

.9604 

2 

9  Pleiadum 

H 

+30 

—44 

4  19.0 

—  2  26  41 

—0.2735 

.5657 

+.1712 

+9.6049 

.9616 

2 

d  Pleiadum 

5 

+43 

-31 

4  20.9 

—  2  24  56 

—0.0215 

.5672 

+.1711 

+9.6007 

.9624 

2 

10  Pleiadum 

8 

+27 

—47 

4  23.5 

—  2  22  21 

—0.3271 

.5650 

+.1711 

+9.6061 

.9618 

2 

11  Pleiadum 

* 

+36 

—38 

4  28.5 

—  2  17  33 

—0.1593 

.5665 

+.1707 

+9.6034 

.9619 

2 

12  Pleiadum 

+14 

—60 

4  36.4 

—  2  10     1 

—0.5626 

.5629 

+.1701 

+9.6106 

.9604 

2 

13  Pleiadum 

*t 

+43 

--31 

4  39.0 

—  2     7  30 

—0  0215 

.5671 

+.1698 

+9.6016 

.9622 

2 

14  Pleiadum 

9 

+57 

—19 

4  41.4 

—  2    4     7 

+0.2197 

.5700 

+.1698 

+9.5976 

.9630 

2 

15  Pleiadum 

* 

+37 

—37 

4  43.9 

—  2     2  45 

—0.1427 

.5657 

+.1696 

+9.6039 

.9618 

2 

16  Pleiadum 

+55 

—21 

4  44.4 

—  2     2  19 

+0.1756 

.5706 

+.1696 

+9.5985 

.9628 

2 

17  Pleiadum 

8 

+61 

—16 

4  44.9 

—  2     1  48 

+0.2701 

.5708 

+.1696 

+9.5969 

.9631 

2 

18  Pleiadum 

8 

+86   —37 

4  45.0 

—  2     1  41 

—0.1507 

0.5657 

+.1696 

+9.6041 

9.9617 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB 

THE  YEAR  1857, 

i 

Limiting 
Parallel*. 

Wash- 

ington 

Mean 

Time  of 

6- 

At  Washington  Mean  Time  of  Conjunction. 

Star's  Name. 

North- 
ern. 

South- 
ern. 

H 

Y 

? 

* 

Log 
sin  2) 

coiT) 

Feb.    2 

p  Pleiadum 

n 

o 
+37 

o 
—36 

h.   m. 
4  45.8 

h.  m.    a. 
—  2     0  58 

—0.1297 

0.5660 

+.1696 

1 
+9.6037  9.9618 

2 

19  Pleiadum 

8 

+67 

—11 

4  46.1 

—  2    0  38 

4-0.3636 

.5706 

+.1696 

4-9.5953 

.9634 

2 

20  Pleiadum 

8 

+12 

—62 

4  46.4 

—  2    0  22 

—0.6049 

.5624 

+.1696 

+9.6118 

.9602 

2 

21  Pleiadum 

*h 

+  8 

—65 

4  47.4 

—  1  59  24 

—0.6719 

.5622 

+.1696 

+9.6130 

.9600 

2 

22  Pleiadum 

8 

4-49 

—26 

4  47.4 

—  1  59  24 

4-0.8189 

.5684 

+.1696 

+9.6002 

.9625 

2 

23  Pleiadum 

8* 

4-64 

—13 

4  48.7 

—  1  58  10 

4-0.3291 

.5702 

+.1695 

+9.5960 

.9633   ' 

2 

24  Pleiadum 

8 

4-29 

—45 

4  49.0 

—  1  57  53 

—0.2929 

.5647 

+.1695 

+9.6067 

.9612 

2 

rj  Tauri 

3 

4-39 

—35 

4  49.1 

—  1  57  48 

—0.1050 

.5654 

+.1694 

+9.6035 

.9618 

2 

25  Pleiadum 

8* 

4-70 

—  9 

4  52.7 

—  1  54    5 

4-0.4093 

.5709 

+.1693 

+9.5948 

.9635 

2 

26  Pleiadum 

9 

4-76 

—  5 

4  55.2 

—  1  51  51 

+0.4850 

.5714 

+.1691 

+9.5937 

.9637 

2 

27  Pleiadum 

si 

4-31 

—43 

5     6.9 

—  1  40  34 

—0.2739 

.5642 

+.1687 

+9.6072 

.9611 

2 

28  Pleiadum 

7 

4-90 

4-  3 

5  11.1 

—  1  36  35 

4-0.6516 

.5724 

+.1685 

+9.5916 

.9641 

2 

29  Pleiadum 

8 

4-29 

—44 

5  18.7 

—  1  34     7 

—0.2833 

.5642 

+.1685 

+9.6077 

.9611 

2 

a  Pleiadum 

7* 

4-59 

—17 

5  25.2 

—  1  23     2 

4-0.2446 

.5691 

+.1681 

+9.5992 

.9627  ) 

2 

/Pleiadum 

4 

4-48 

—27 

5  30.3 

—  1  18     9 

4-0.0581 

.5665 

+.1678 

+9.6027 

.9620   1 

2 

h  Pleiadum 

it 

4-43 

—31 

5  30.7 

—  1  17  41 

—0.0253 

.5667 

+.1678 

+9.6042 

.9617 

2 

30  Pleiadum 

4-58 

—18 

5  31.5 

—  1  16  59 

4-0.2279 

.5688 

+.1678 

+9.5998 

.9626 

2 

31  Pleiadum 

8 

4-29 

—44 

5  32.7 

—  1  15  49 

—0.2848 

.5638 

+.1678 

+9.6086 

.9608 

2 

32  Pleiadum 

8 

4-30 

—43 

5  34.7 

—  1  13  51 

—0.2639 

.5639 

+.1676 

+9.6084 

.9609 

2 

33  Pleiadum 

8} 

4-38 

—36 

5  36.6 

—  1  12     1 

—0.1229 

.5650 

+.1675 

+9.6061 

.9613  J 

2 

34  Pleiadum 

n 

4-73 

—  7 

5  44.5 

—  1     4  27 

+0.4443 

.5702 

+.1672 

+9.5968 

.9631    j 

2 

35  Pleiadum 

9 

4-39 

—35 

5  44.5 

—  1     4     6 

—0.0966 

.5650 

+.1672 

+9.6060 

.9614 

2 

36  Pleadium 

9 

4-41 

—33 

5  48.5 

—  1     0  36 

—0.0593 

.5652 

+.1670 

+9.6056 

.9615 

2 

37  Pleiadum 

8 

4-35 

—39 

5  49.0 

—  1     0    5 

-0.1756 

.5642 

+.1670 

+9.6078 

.9610 

2 

38  Pleiadum 

8 

4-64 

—14 

5  50.3 

—  0  58  53 

+0.3204 

.5691 

+.1670 

+9.5991 

.9627 

2 

39  Pleiadum 

8 

4-28 

—46 

6     1.7 

—  0  47  56 

—0.3072 

.5632 

+.1667 

+9.6104 

.9605 

2 

40  Pleiadum 

7* 

4-60 

—16 

6  12.4 

—  0  37  39 

+0.2655 

.5672 

+.1670 

+9.6012 

.9623 

2 

36  Tauri 

4 

4-90 

4-23 

11  40.6 

4-  4  38     5 

+0.9475 

.5664 

+.1521 

+9.6044 

.9617 

2 

p  Tauri 

6 

—24 

—64 

14  13.8 

4-  7     5  22 

—1.1179 

.5694 

+.1455 

+9.6435 

.9533 

3 

X  Tauri 

H 

4-68 

—  7 

18  56.6 

4-11  37     9 

4-0.3721 

.5789 

+.1328 

+9.6306 

.9563 

3 

B.A.C.  1648 

6} 

4-48 

—16 

17  46.0 

4-  9  32  11 

+0.0646 

.5864 

+.0628 

+9.6689 

.9467 

3 

/t  Tauri 
B.A.C.  1709 

2 

4-16 

—47 

19  47.9 

4-11  29  11 

—0.5024 

.5838 

+.0560 

+9.6784 

.9440 

3 

* 

—19 

—61 

21     5.5 

—  11  16  22 

—1.0316 

.5816 

+.0542 

+9.6865 

.9415 

3 

B.A.C.  1746 

4-90 

4-25 

23  32.9 

—  8  54  52 

+0.6405 

.5904 

+.0479 

+9.6654 

.9477 

4 

B.A.C.  1772 

6 

—10 

—61 

0  48.6 

—  7  42  19 

—0.9116 

.5820 

+.0429 

+9.6874 

.9413  | 

4 

136  Tauri 

5 

4-90 

4-30 

6  15.1 

—  2  29     0 

+0.8811 

.5924 

+.0269 

+9.6655 

.9476  j 

4 

B.A.C.  1882 

<* 

4-18 

—43 

7  28.3 

—  1  18  48 

—0.4746 

.5852 

+.0226 

+9.6844 

.9422 

4 

x  Auriga 

4 

—21 

—61 

14  43.1 

4-  5  38  28 

—1.0491 

.5817 

—.0014 

+9.6930 

.9395 

4 

B.A.C.  2097 

3 

4-55 

—  7 

20  34.1 

4-U  15  18 

4-0.1775 

.5872 

—.0187 

+9.6760 

.9447 

4 

49  Auriga 

4-64 

0 

22  27.2 

—10  56     8 

4-0.3145 

.5875 

—.0250 

+9.6735 

.9404 

4 

53  Auriga 

H 

4-3 

—61 

23  40.0 

—  9  46  15 

—0.7259 

.5816 

—.0288 

+9.6870 

.9414 

5 

54  Auriga 

6 

4-45 

—17 

0     8.5 

—  9  18  51 

+0.0030 

.5852 

—.0305 

+9.6771 

.9444 

5 

28  Geminor. 

6 

—  4j— 61 

2     9.3 

—  7  22  53 

—0.8179 

.5860 

—.0372 

+9.6732 

.9455 

5 

47  Geminor. 

6 

4-90  4-18 

12  41.8 

4-  2  44  29 

+0.7290 

.5838 

—.0682 

+9.6584 

.9496 

5 

53  Geminor. 

6 

4-17 

—48 

14  29.6 

4-  4  28     8 

—0.4980 

.5766 

—.0741 

+9.6736 

.9453 

5 

59  Geminor. 

6} 

4-15 

—51 

17  52.4 

4-  7  41  11 

—0.5230 

.5748 

—.0840 

+9.6703 

.9463  | 

5 

i  Geminor. 

4 

4-  2 

—62 

18  24.7 

4-  8  14     0 

—0.7434 

.5737 

—.0852 

+9.6728 

.9456  i 

5 
5 

6l  Geminor. 
b%  Geminor. 

3 

—41 
—18 

—62 
—62 

20    3.5 
20    3.3 

4-  9  49     2 
4-  9  48  52 

—1.2340 
—1.0240 

.5698 
.5714 

—.0899 
—.0907 

+9.6774 
+9.6746 

.9442  i 
.9451 

5 

B.A.C.  2472 

6 

—21 

—62 

20  23.9 

4-10     8  87 

—1.0563 

.5710 

—.0910 

+9.6746 

.9451 

5 

v  Geminor. 

5 

4-33 

—34 

22  33.2 

—11  47     8 

—0.2158 

.5740 

—.0966 

+9.6602 

.9490 

6 

c  Geminor. 

6 

4-86 

4-  6 

1  55.1 

—  9  32  54 

4-0.5798 

.5752 

—.1075 

+9.6438 

.9532 

6 

tp  Geminor. 

5 

—  9 

—63 

5  45.0 

—  4  51  40 

—0.9059 

.5407 

—.1169 

+9.6439 

.9532 

6 

co1  Cancri 

6 

4-52 

—19 

8  51.9 

—  1  51  47 

+0.1325 

.5682 

—.1252 

+9.6385 

.9545 

6 

w*  Cancri 

si 

4-70  —  5 

9  12.5 

—  1  81  57 

+0.4061 

.5692   —.1258 

+9.6337 

.9555 

6 

V1  Cancri 

—  6i  —64 

12  44.7 

4-  1   52  16    —0.8760 

0.5611    —.1341 

+9.6459 

9.9527 

OCCULTATIONS,    1857. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY 

THE  MOON,  FOR 

THE 

YEAR  1857. 

i 

Parallels. 

Wash- 
ington 
Mean 
Time  of 

<5- 

At  Washington  Mean  Time  of  Conjunction 

Date. 

Star's  Name. 

V 

North- 
ern. 

South- 
ern. 

H 

Y 

P' 

ql 

uin0?) 

Log 
cos  D 

Feb.    6 

V*  Cancri 

4 

o 
+14 

n 
—56 

h.    m. 
12  51.3 

h.  m.    s. 
+  1  58  42 

—0.5502 

0.5624 

—.1347 

+9.6409 

9  9539 

6 

X  Cancri 

6 

+69 

—  8 

17     9.5 

+  6     7  25 

+0.3885 

.5626 

—.1456 

+9.6172 

.9591 

6 

v*  Cancri 

H 

+30 

—43 

20  37.1 

+  9  27  25 

—0.2818 

.5572 

—.1536 

+9.6197 

.9586 

6 

v8  Cancri 

6 

+22 

—51 

21  52.4 

+10  40     1 

—0.4175 

.5560 

—.1699 

+9.6187 

.9588 

7 

B.A.C.  3138 

6 

—  5 

—68 

16  40.6 

+  4  48  57 

—0.8946 

.5385 

—.1944 

+9.5712 

.9676 

8 

37  Leonis 

6 

+68 

—19 

23     8.1 

+10  17  51 

+0.3927 

.5174 

—5372 

+9.3968 

.9861 

9 

/  Leonis 

5 

+26 

—61 

15  56.7 

+  2  36  32 

—0.8552 

.5047 

—.2519 

+9.2920 

.9915 

10 

X  Leonis 

5 

+90 

+  7 

0  12.2 

+10  37  27 

+0.9502 

.5012 

—.2574 

+9.1492 

.9956 

10 

B.A.C.  3837 

H 

—15 

—81 

5  11.3 

—  8  31  32 

—1.0912 

.4961 

—.2599 

+9.1866 

.9948 

10 

o  Leonis 

4 

+50 

—38 

9    4.0 

—  4  45  27 

+0.1002 

.4956 

—5616 

+9.0740 

.9969 

10 

89  Leonis 

6 

+90 

+48 

16  20.2 

+  2  18  20 

+1.4110 

.4937 

—.2637 

+8.8272 

.9990 

11 

|S  Virginia 
B.A.C.  4043 

4 

+70 

—22 

1  18.5 

+11     2  17 

+0.4400 

.4901 

—5652 

+8.6514 

.9995 

11 

+77 

—17 

6     8.0 

—  8  20  59 

+0.5421 

.4883 

—5655 

+8.3637 

9.9999 

11 

13  Virginia 
if  Virginia 

6 

+90 

+  4 

17    4.4 

+  2  22  43 

+0.9271 

.4861 

—5648 

+5.9869 

0.0000 

11 

H 

—28 

—90 

17  46.7 

+.3    3  50 

—1.2587 

.4863 

—5647 

+7.3421 

0.0000 

12 

B.A.C.  4255 

H 

+45 

—48 

4  24.0 

—10  35  53 

+0.0217 

.4849 

—5622 

—8.7964 

9.9992 

12 

B.A.C.  4294 

4 

+85 

0 

9  22.7 

—  5  45     9 

+0.8492 

.4844 

—5605 

—8.9833 

.9980 

12 

B.A.C.  4394 

4 

+76 

—  3 

21  11.8 

+  5  44  55 

+0.7806 

.4853 

—5549 

—9.1553 

.9955 

IS 

58  Virginis 
a  Virginis 

6 

+81 

+28 

2  11.2 

+10  36  15 

+1.2558 

.4853 

—.2519 

—9.2308 

.9936 

13 

1 

+80 

0 

6  29.8 

—  9  11  46 

+0.8614 

.4865 

—5493 

—95571 

.9928 

13 

h  Virginis 

6 

—36 

—90 

10  50.0 

—  4  58  58 

—1.3035 

4904 

—.2465 

—9.2144 

.9941 

13 

86  Virginis 

6 

+15 

—76 

17  58.0 

+  1  57  21 

—0.5154 

.4919 

—5403 

—9.3074 

.9909 

14 

B.A.C.  4679 

6i 

+38 

—47 

4     1.5 

+11  44     7 

—0.0392 

.4944 

—.2309 

—9.3922 

.9864 

14 

B.A.C.  4700 

4 

+74 

—10 

7  27.1 

—  8  56     8 

+0.6625 

.4944 

—5276 

—9.4303 

.9836 

15 

B.A.C.  4923 

6 

+69 

+26 

7  39.5 

—  9  25  46 

+1.1847 

.5051 

—.1978 

—9.5497 

.9708 

15 

B.A.C.  5023 

6 

+64 

—14 

17  14.6 

—  1     6    2 

+0.5778 

.5131 

—.1830 

—9.5711 

.9676 

16 

42  Libra 

H 

+40 

—34 

4  54.2 

+11     9  40 

+0.1932 

.5228 

—.1628 

—9.5981 

.9629 

16 

B.A.C.  5197 

6 

+66 

—  1 

7  32.4 

—10  17     8 

+0.7761 

.5224 

—.1574 

—9.6138 

.9598 

16 

A  Scorpii 

5 

+65 

+  7 

11  13.9 

—  6  42  43 

+0.8999 

.5242 

—.1511 

—9.6243 

.9576 

16 

B.A.C.  5253 

6 

+29 

—44 

11  23.2 

—  6  33  43 

+0.0056 

.5280 

— .1*05 

-9.6111 

.9604 

16 

B.A.C.  5254 

6 

—  2 

—88 

11  25.1 

—  6  31  58 

—0.6104 

.5302 

—.1505 

—9.6016 

.9622 

16 

B.A.C.  5255 

6 

+65 

-*-ll 

11  30.6 

—  6  26  84 

+0.9528 

.5249 

—.1505 

—9.6230 

.9579 

16 

3  Scorpii 

6 

+65 

—  4 

11  43.7 

—  6  13  56 

+0.7380 

.5249 

—.1505 

—9.6230 

.9579 

16 

B.A.C.  5286 

*i 

+30 

—48 

13  35.6 

—  4  25  38 

+0.0303 

J>  299 

—.1465 

—9.6165 

.9593 

16 

B.A.C.  5314 

6 

+65 

+  4 

15  48.3 

—  2  17  20 

+0.8331 

.5275 

—.1420 

—9.6335 

.9556 

16 

B.A.C.  5347 

5 

+64 

+20 

18    0.2 

—  0    9  42 

+1.0659 

.5282 

—.1370 

—9.6410 

.9538 

17 

a  Scorpii 

H 

+  1 

—77 

0    3.8 

+  5  41  50 

—0.4898 

.5385 

—.1247 

—9.6300 

.9564 

17 

a  Scorpii 

4 

+26 

—44 

3  47.1 

+  9  17  33 

+0.0087 

.5396 

—.1163 

—9.6436 

.9532 

17 

B.A.C.  5800 

4 

—40 

—90 

23  36.9 

+  4  25  57 

—1.0762 

.5714 

—.0693 

—9.6542 

.9506 

18 

43  Ophiuchi 

6 

+18 

—47 

3  30.9 

+  8  11  85 

—0.0346 

.5551 

—.0586 

—9.6716 

.9459 

18 

3  Sagittarii 

5 

—22 

—90 

13  49.1 

—  5  52  44 

—0.7425 

.5644 

—.0311 

—9.6684 

.9469 

18 

B.A.C.  6063 

n 

—12 

—84 

17  39.7 

—  2  10  36 

—0.5517 

.5652 

—.0209 

—9.6722 

.9458 

18 

B.A.C.  6072 

+25 

—34 

18  27.2 

—  1  24  54 

+0.1799 

.5123 

—.0185 

—9.6819 

.9429 

18 

yl  Sagittarii 
B.A.C.  6120 

4 

+61 

+21 

21     5.6 

+  1     7  84 

+1.0491 

.5584 

—.0107 

—9.6935 

.9393 

18 

H 

+  2 

—61 

21  51.7 

+  1  51  58 

—0.2582 

.5651 

—.0095 

—9.6769 

.9444 

18 

B.A.C.  6127 

5 

+  7 

—54 

22  24.0 

+  2  23    6 

—0.1575 

.5652 

—.0073 

—9.6782 

.9440 

19 

B.A.C.  6190 

H 

+19 

—40 

2  16.0 

+  6     6  26 

+0.0796 

.5652 

+.0041 

—9.6814 

.9431 

19 

B.A.C.  6191 

6r 

—  1 

—64 

2  16.2 

+  6     6  39 

—0.3127 

.5672 

+.0039 

—9.6763 

.9446 

19 

B.A.C.  6220 

6ir 

+  9 

—52 

4  11.0 

+  7  57     8 

—0.1229 

.5669 

+  0098 

—9.6786 

.9439 

19 

r  Sagittarii 

4 

+14 

—51 

22  42.1 

+  1  46  13 

—0.1118 

.5703 

+.0634 

—9.6698 

.9464 

20 

B.A.C.' 6628 

6 

+61 

—  5 

5  52.6 

+  8  40  21 

+0.6915 

.5666 

+.0836 

—9.6786 

.9454 

20 

B.A.C.  6666 

6 

+21 

—46 

8     6.9 

+10  49  35 

—0.0223 

.5702 

+.0908 

—9.6611 

.9488 

20 

a)  Sagittarii 

H 

+50 

—18 

18  48.2 

—  2  53  25 

+0.4699 

.5670 

+.1187 

—9.6522 

.9511 

20 

A  Sagittarii 

5 

+54 

—15 

20     6.3 

—  1  38  20 

+0.5288 

.5661 

+.1243 

—9.6508 

.9515 

21 

17  Capricor. 

6 

—42 

—90 

15  53.9 

—  6  35     8 

—1.2159 

0  5683 

+.1746 

—9.5742 

9  9671 

406 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS 

AND  STABS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

4 

Limiting 
Parallels. 

Wash- 

Ington 

Mean 

Time  of 

6- 

At  Washington  Mean  Thus  of  Conjunction 

Date. 

Star's  Name. 

| 

North- 
era. 

o 
+41 

South- 
ern. 

o 
—33 

H 

Y 

P' 

f 

«Jd2) 

coe  D 

— ^- ^  I 

Feb.  21 

B.A.C.  7179 

6 

h.    m. 
16  47.8 

h.  m.    s. 

—  4  43     9 

+0.2046 

0.5618 

+.1770 

—9.5965 

1 
9  9632  i 

22 

/  Capricor. 

6 

4-47 

—29 

1  24.6 

+  2  34  42 

+0.2847 

.5587 

+.1970 

—9.5692 

.9679 

22 

27  Capricor. 

6 

+19 

—61 

1  50.3 

+  2  59  28 

—0.2846 

.5607 

+.1981 

—9.5569 

.9698 

22 

(p  Capricor. 

6 

+52 

—26 

4  27.0 

+  5  30  29 

+0.3572 

.5569 

+.2033 

—9.5591 

.9694 

22 

33  Capricor. 

6 

+69 

+47 

8     7.2 

+  9     2  43 

+1.3866 

.5523 

+.2115 

—9.5633 

.9688 

22 

a  Capricor. 

4i 

+70 

+25 

13  44.8 

—  9  31  50 

+1.1768 

.5509 

+.2228 

—9.5363 

.9727 

22 

Y  Capricor. 

4 

—59 

—90 

15     5.4 

—  8  14     5 

—1.3700 

.5585 

+.2255 

—9.4735 

.9799 

22 

x  Capricor. 

5 

+71 

+20 

16  10.7 

—  7  11     3 

+1.1247 

.5503 

+.2276 

—9.5239 

.9743 

22 

9  Capricor. 
20  Pisciam 

3 

—34 

—90 

18     7.9 

—  5  18     6 

—1.2148 

.5568 

+.2314 

—9.4603 

.9811 

25 

6 

+58 

—32 

1     5.1 

—  0  13  19 

+0.2530 

.5404 

+.2912 

—8.7928 

.9992 

25 

24  Pisciam 

6} 

+86 

—34 

3  24.2 

+  2     1  15 

+1.3195 

.5399 

+.2919 

—8.8381 

.9990 

25 

B.A.C.  8365 

6j 

+63 

—28 

9     1.3 

+  7  27     6 

+0.3264 

.5363 

+.2929 

—83555 

.9999 

25 

B.A.C.  57 

6} 

+38 

—51 

14  56.3 

—10  49  41 

—0.1249 

.5362 

+.2929 

+8.1920 

.9999 

25 

44  Piscium 

6 

+87 

—13 

18  27.3 

—  7  25  46 

+0.6536 

.5138 

+.2936 

+83009 

.9999 

26 

60  Pisciam 

6 

—21 

—84 

4  36.4 

+  2  23  11 

—1.1771 

.5366 

+.2895 

+9.0162 

.9977 

26 

B.A.C.  221 

6 

+64 

—27 

5     0.7 

+  2  46  40 

+03460 

.5382 

+.2891 

+8.8989 

.9986 

26 

B.A.C.  274 

«i 

+90 

—  7 

10  19.0 

+  7  54  16 

+0.7158 

.5394 

+.2866 

+8.9978 

.9978 

26 

a  Pisciam 

4 

+30 

—59 

11  44.4 

+  9  16  49 

—0.2794 

.5389 

+.2855 

+9.0931 

.9966 

26 

C  Pisciam 

6 

+90 

+51 

16  38.7 

—  9  58  49 

+1.4129 

.5425 

+.2821 

+9.0745 

.9969  ' 

27 

7t  Pisciam 

5 

+32 

—54 

3  10.3 

+  0  11  14 

—0.2386 

.5438 

H-.2724 

+9.2962 

.9913  1 

27 

Vbnub 

+21 

—67 

4  18.3 

+  1  16  52 

—0.4692 

.5082 

+.2526 

+9.3160 

.9905  1 

28 

27  Arietis 

6 

+53 

—29 

2  43.1 

—  1     5  35 

+0.1545 

.5554 

+.2388 

+9.4677 

.9804 

28 

B.A.C.  782 

st 

+  4 

—70 

3  51.3 

+  0    0  10 

+0.7565 

.5532 

+.2372 

+9.4958 

.9776 

28 

/u  Arietis 

—14 

—71 

7  84.7 

+  3  35  80 

—1.0436 

5539 

+.2302 

+9.5213 

.9746 

28 

40  Arietis 

6 

+90 

+41 

10  13.4 

+  6     8  27 

+1.2771 

.5633 

+.2251 

+9.4826 

.9790 

28 

47  Arietis 

6 

+31 

—48 

14  11.7 

+  9  57  56 

—0.2605 

.5602 

+.2170 

+9.5360 

.9727 

28 

a  Arietis 

3 

—  1 

—69 

14  40.2 

+10  25  28 

—0.8347 

.5581 

+.2164 

+9.5497 

.9708 

28 

C  Arietis 

+90 

+  8 

21  12.7 

—  7  16  87 

+0.7889 

.5683 

+.2018 

+9.5446 

.9715 

28 

rl  Arietis 

5 

+90 

H-36 

23  49.1 

—  4  46    7 

+1.1907 

.5711 

+.1961 

+93470 

.9712 

Mar.    1 

66  Arietis     « 

«* 

+48 

—29 

2  45.0 

—  1  56  51 

+0.0606 

.5682 

+.1896 

+93794 

.9662 

1 

7Tanri 

6 

+36 

—39 

5     9.8 

+  0  21  27 

—0.1694 

.5644 

+.1830 

+9.6090 

.9608 

1 

9Taari 

6 

+61 

—17 

6  13.1 

+  1  23  22 

+0.2743 

.5711 

+.1811 

+95872 

.9649 

1 

g  Pleiadam 
b  Pleiadam 

3 

+27 

—46 

9  22.3 

+  4  25  17 

—0.8170 

.5704 

+.1732 

+9.6066 

.9613 

1 

+39 

--35 

9  24.3 

+  4  27  15 

—0.0981 

.5711 

+.1780 

+9.6035 

.9618 

1 

m  Pleiadam 

7 

—  1 

—66 

9  30.2 

+  4  30  58 

—0.8181 

.5681 

+.1728 

+9.6159 

.9594 

1 

•  Taari 

5 

+21 

—53 

9  31.8 

+  4  34  31 

—0.4352 

.5698 

+.1727 

+9.6096 

.9607 

1 

1  Pleiadam 

8 

+46 

—29 

9  38.0 

+  4  40  25 

+0.0178 

.5718 

+.1726 

+9.6022 

.9621 

1 

2  Pleiadam 

64 

+22 

—51 

9  40.7 

+  4  43    4 

—0.4085 

.5699 

+.1725 

+9.6096 

.9607 

1 

3  Pleiadam 

+44 

—31 

9  41.7 

+  4  44    0 

—0.2109 

.5717 

+.1724 

+9.6030 

.9620 

1 

4  Pleiadum 

8* 

+30 

—44 

9  42.3 

+  4  44  31 

—0.2749 

.5706 

+.1723 

+9.6074 

.9611 

1 

5  Pleiadam 

9 

+14 

—60 

9  42.8 

+  4  45     3 

—0.5059 

.5692 

+.1722 

+9.6123 

.9601 

1 

6  Pleiadam 

9 

+33 

—41 

9  43.8 

+  4  46    3 

—0.2231 

.5708 

+.1721 

+9.6066 

.9613 

1 

c  Pleiadam 

5 

+29 

—45 

9  46.7 

+  4  48  49 

—0.2930 

.5706 

+.1720 

+9.6080 

.9610 

1 

7  Pleiadam 

8 

+47 

—28 

9  48.2 

+  4  50  16 

+0.0417 

.5720 

+.1719 

+9.6022 

.9621 

1 

B.A.C.  1155 

7 

+90 

+21 

9  48.4 

+  4  50  26 

+0.9454 

.5760 

+.1718 

+9.5865 

.9650 

1 

k  Pleiadam 

7* 

+19 

—55 

9  48.7 

+  4  50  43 

—0.4788 

.5699 

+.1718 

+9.6111 

.9604 

1 

/  Pleiadam 

A 

+21 

—53 

9  52.1 

+  4  54     1 

—0.4421 

.5700 

+.1718 

+9.6107 

.9604 

1 

9  Pleiadam 

4 

+40 

—34 

9  57.9 

+  4  59  36 

—0.0844 

.5717 

+  1717 

+9.6049 

.9616 

1 

d  Pleiadum 

5 

+54 

—21 

9  59.7 

+  5     2  16 

+01651 

.5728 

+.1716 

+9.6007 

.9624 

1 

10  Pleiadam 

8 

+87 

—37 

10     2.3 

+  5    351 

—0.1381 

.5715 

+.1715 

+9.6061 

.9613 

1 

11  Pleiadum 

H 

+46 

—28 

10     7.4 

+  5     8  44 

+0.0294 

.5723 

+.1714 

+9.6034 

.9619 

1 

12  Pleiadum 

*J 

+24 

—49 

10  14.9 

+  5  15  59 

—0.3721 

.5706 

+.1713 

+9.6106 

.9604 

1 

13  Pleiadam 

4 

+54 

—21 

10  17.6 

+  5  18  80 

+0.1663 

.5729 

+.1712 

+9.6016 

.9622 

1 

14  Pleiadam 

9 

+70 

—  9 

10  20.0 

+  5  20  48 

+0.4050 

.5742 

+.1711 

+9.5976 

9630 

1 

15  Pleiadum 

H 

+47   —27 

10  22.4 

+  5  23  10 

+0.0449 

0  5725 

+.1710 

+9.6039 

9.9618 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

1 
1 

Limiting 

Parallel*. 

Wath- 

togton 

Mean 

Time  of 

6*. 

At  Washington  Mean  Time  of  Conjunction. 

Bate. 

Star's  Name. 

North- 
ern. 

South- 
ern. 

H 

Y 

* 

t 

sin  2)         coel) 

0 

0 

h.   m. 

h.    m.    s. 

Mar.    1 

16  Pleiadam 

H 

-+-67 

—12 

10  22.9 

+  5  23  34 

+0.3606 

0.5739 

+.1709 

+9.5985  9.9628 

1 

17  Pleiadam 

8 

+74 

—  7 

10  23.4 

+  5  24     5 

+0.4546 

.5743 

+.1708 

+9.5969     .9631 

1 

18  Pleiadum 

8 

+47 

—28 

10  23.5 

+  5  24  11 

+0.0367 

.5724 

+.1707 

+9.6041;    .9617 

1 

p  Pleiadum 

7* 

+48 

—27 

10  24.2 

+  5  24  54 

+0.0617 

.5725 

H-.1706 

+9.6037 :    .9618 

1 

19  Pleiadam 

8 

+82 

—  2 

10  24.6 

+  5  25  13 

+0.5480 

.5749 

+.1705 

+9.5953 

.9634 

1 

20  Pleiadam 

8 

+22 

—51 

10  24.8 

+  5  25  26 

—0.4147 

.5706 

+.1705 

+9.6118 

.9602 

1 

21  Pleiadam 

*i 

+18 

—55 

10  25.8 

+  5  26  24 

—0.4812 

.5708 

+.1705 

+9.6130 

.9600 

1 

22  Pleiadam 

8 

+61 

—16 

10  25.8 

+  5  26  25 

+0.2676 

.5736 

+.1705 

+9.6002 

.9625 

1 

23  Pleiadam 

H 

+78 

—  4 

10  27.1 

+  5  27  40 

+0.5131 

.5747 

+.1703 

+9.5960 

.9633 

1 

24  Pleiadam 

8 

+39 

—35 

10  27.4 

+  5  27  56 

—0.1037 

.5719 

+.1701 

+9.6067 

.9612 

1 

17  Taari 

3 

+49 

—25 

10  27.5 

+  5  28     1 

+0.0820 

.5727 

+.1699 

+9.6035 

.9618 

1 

25  Pleiadam 

8* 

+86 

0 

10  31.2 

+  5  31  33 

+0.5935 

.5751 

+.1697 

+9.5948 

.9635 

1 

26  Pleiadum 

9 

+90 

+  5 

10  33.6 

+  5  33  55 

+0.6679 

.5747 

+.1695 

+9.5937 

.9637 

1 

27  Pleiadam 

H 

+40 

-^34 

10  45.1 

+  5  44  59 

—0.0858 

.5720 

+.1693 

+9.6072 

.9611 

1 

28  Pleiadam 

7 

+90 

+14 

10  49.6 

+  5  49  16 

+0.8337 

.5760 

+.1691 

+9.5916 

.9641 

1 

29  Pleiadam 

8 

+39 

--34 

10  51.8 

+  5  51  22 

—0.0952 

.5721 

+.1690 

+9.6077 

.9611 

1 

a  Pleiadam 

7* 

+72 

—  8 

11     3.1 

+  6    2  17 

+0.4289 

.5744 

+.1689 

+9.5992 

.9627 

1 

/Pleiadam 

*r 

+59 

—17 

1 1     8.2 

+  678 

+0.2448 

.5736 

+.1688 

+9.6027 

.9620 

1 

A  Pleiadam 

!; 

+54 

—21 

11     8.6 

+  6     7  33 

+0.1616 

.5732 

+.1687 

+9.6042 

.9617 

1 

30  Pleiadam 

+71 

—  9 

11     9.3 

+  6    8  16 

-4-0.4163 

.5744 

+.1686 

+9.5998 

.9626 

1 

31  Pleiadam 

8 

+39 

—34 

11  10.5 

+  6     9  24 

—0.0968 

.5721 

+.1685 

+9.6086 

.9608 

1 

82  Pleiadam 

8 

+40 

--33 

11  12.5 

+  6  11  20 

—0.0756 

.5724 

+.1684 

+9.6084 

.9609 

1 

33  Pleiadam 

* 

+48 

—26 

11  14.4 

+  6  18     8 

+0.0644 

.5731 

+.1683 

+9.6061 

.9613 

1 

34  Pleiadam 

+89 

+  3 

11  22.2 

+  6  20  36 

+0.6279 

.5755 

+.1682 

+9.5968 

.9631 

1 

35  Pleiadam 

9 

+50 

—25 

11  22.5 

+  6  20  58 

+0.0803 

.5733 

+.1679 

+9.6057 

.9615 

1 

36  Pleiadam 

9 

+52 

—23 

11  26.1 

+  6  24  33 

+0.1272 

.5733 

+.1676 

+9.9656 

.9615 

1 

37  Pleiadam 

8 

+44 

—80 

11  26.6 

+  6  24  52 

—0.0053 

.5728 

+.1673 

+9.6078 

.9610 

1 

38  Pleiadam 

8 

+78 

—  4 

11  27.9 

+  6  26     6 

+0.5044 

.5751 

+.1670 

+9.5992 

.9627 

1 

B.A.C.  1192 

6J 

--36 

—65 

11  34.0 

+  6  31  57 

— 1.2328 

.5674 

+.1668 

+9.6283 

.9567 

1 

39  Pleiadam 

8 

+38 

--35 

11  41.7 

+  6  39  29 

—0.1123 

.5725 

+.1667 

+9.6103 

.9605 

1 

40  Pleiadam 

3 

+73 

—  7 

11  49.6 

+  6  46  58 

+0.4487 

.5752 

+.1666 

+9.6013 

.9623 

1 

36  Taari 

+90 

+36 

17  13.8 

+11  58  37 

+1.1265 

.5809 

+.1523 

+9.6044J    .9617 

1 

p  Taari 

6 

—  9 

—64 

18  45.3 

—10  35  47 

—0.9294 

.5723 

+.1461 

+9.6435     .9533 

2 

/Taari 
B.A.C.  1648 

6i 

+82 

+  2 

0  25.5 

—  5    6  36 

+0.5512 

.5814 

+.1323 

+9.6306     .9563 

2 

4 

+59 

—  8 

23    9.6 

—  7  16  54 

+0.2329 

.5859 

+.0645 

+9.6686     .9467 

3 

£  Taari 
B.A.C.  1709 

2 

+26 

—37 

I  11.6 

—  5  19  50 

—0.3861 

.5829 

+.0577 

+9.6784 

.9440 

S 

H 

—  6 

—61 

2  29.2 

—  4     5  21 

—0.8664 

.5800 

+.0543 

+9.6866 

.9415 

S 

B.A.C.  1746 

4 

+90 

+24 

4  57.0 

—  1  43  28 

+0.8048 

.5891 

+.0481 

+9.6654 

.9477 

3 

B.A.C.  1772 

6 

+  1 

—61 

6  12.9 

—  0  30  39 

—0.7508 

.5810 

+.0395 

+9.6874 

.9413 

3 

136  Taari 

5 

+90 

+41 

11  41.4 

+  4  44  35 

+1.0400 

.5903 

+.0258 

+9.6655 

.9476 

3 

B.A.C.  1882 

<* 

+26 

—33 

12  54.4 

+  5  54  45 

—0.3169 

.5828 

+.0198 

+9.6844 

.9422 

3 

x  AarigflB 

4 

—  9 

—61 

20  12.7 

—11     4  33 

—0.9010 

.5786 

—.0009 

+9.6930 

.9895 

4 

B.A.C.  2097 

H 

+65 

+  1 

2    6.3 

—  5  25     6 

+0.3254 

.5833 

—.0202 

+9.6760 

.9447 

4 

49  AarigflB 

4 

+76 

+  7 

4    0.5 

—  8  35  24 

+0.4611 

.5836 

—.0266 

+9.6735 

.9454 

4 

53  Auriga 

4 

+11 

—51 

5  14.1 

—  2  24  45 

—0.5844 

.5776 

—.0295 

+9.6870 

.9414 

4 

54  AarigflB 

6 

+55 

—  9 

5  42.9 

—  1  57    4 

+0.1468 

.5757 

—.0807 

+9.6909 

.9402 

4 

28  Gemiaor. 

6 

+  6 

—58 

7  45.1 

+  0    0  16 

—0.6793 

.5768 

—.0356 

+9.6871 

.9414 

4 

47  Geminor. 

6 

+90 

+25 

18  26.0 

+10  16     8 

+0.8626 

.5792 

—.0692 

+9.6584 

.9496 

4 

53  Gemiaor. 

6 

+24 

—41 

20  14.9 

—11  59     9 

-0.3706 

.5719 

—.0744 

+9.6736 

.9453 

4 

59  Geminor. 

•* 

+22 

—43 

23  44.9 

—  8  37  17 

—0.4059 

.5698 

—.0889 

+9.6703 

.9468 

5 

t  Geminor. 

4 

+  9 

—57 

0  13.8 

—  8    9  14 

—0.6283 

.5682 

—.0859 

+9.6728 

.9456 

5 

bl  Geminor. 

8 

—24 

—62 

1  41.5 

—  6  45     4 

—1.0973 

.5648 

—.0886 

+9.6774 

.9442 

5 

b*  Geminor. 

—  9 

—62 

1  53.6 

—  6  33  80 

—0.9053 

.5656 

—.0904 

•f  9.6746 

.9451 

5 

B.AC.  2742 

6 

—11 

—62 

2  14.4 

—  6  13  28 

—0.9387 

.5656   —.0910 

+9.6746 

.9451 

5 

v  Geminor. 

5 

+39  —28 

4  24.8 

—  4     8    3 

—0.0963 

0.5681    —.0971 

+9.6602 

9.9490 

408 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  . 

AND   STABS  BY 

THE  MOON,  FOR 

THE  YEAR  1857. 

i 

uniting 
Parallels. 

Wash- 
ington 
Mean 
Time  of 

<5- 

At  Washington  Mean  Time  of  Conjunction 

Date. 

Star's  Name. 

I 

6 

North- 
ern. 

0 
+90 

South- 
ern. 

0 
4-13 

H 

Y 

P 

*' 

sin5> 

cos-D 

Mar.    5 

c  Geminor. 

h.    m. 
7  50.9 

h.  m.    a. 
—  0  49  39 

4-0.7005 

0.5698 

—.1066 

+9.6438 

9  9532 

5 

<p  Geminor. 

5 

—  1 

—63 

11  44.6 

4-  2  55  22 

—0.7989 

.5602 

—.1171 

+9.6590 

.9494  1 

5 

wl  Cancri 

6 

+59 

—13 

14  54.7 

4-  5  58  15 

4-0.2429 

.5624 

—.1254 

+9.6385 

.9545 

5 

eu"  Cancri 

si 

+80 

4-  1 

15  15.6 

4-  6  18  34 

4-0.5177 

.5634 

—.1257 

+9.6337 

.9555 

5 

y>1  Cancri 

0 

—64 

18  51.4 

4-  9  46  28 

—0.7768 

.5554 

—.1344 

+9.6459 

.9527 

6 

V^  Cancri 

4 

4-20 

—51 

18  58.2 

4-  9  53     1 

—0.4498 

.5562 

—.1350 

+9.6409 

.9539 

6 

X  Cancri 

6 

+77 

—  3 

23  21.0 

—  9  53  41 

4-0.4910 

.5571 

—.1449 

+9.6172 

.9591 

6 

vl  Cancri 

7 

4-19 

—53 

2    0.5 

—  7  19  53 

—0.4642 

.5503 

—.1512 

+9.6259 

.9573 

6 

v*  Cancri 

P 

4-34 

--38 

2  52.2 

—  6  29  58 

—0.1881 

.5511 

—.1530 

+9.6197 

.9586 

6 

B.A.C.  2840 

4-19 

—54 

3  19.8 

—  6    3  24 

—0.4717 

.5494 

—.1546 

+9.6230 

.9579 

6 

v3  Cancri 

6 

4-27 

—46 

4     8.8 

—  5    6    8 

—0.3260 

.5499 

—.1561 

+9.6187 

.9588 

7 

S  Cancri 

5 

—35 

—69 

21  17.2 

4-11  17    5 

—1.2469 

.5331 

—.1900 

+9.5851 

.9652 

7 

79  Cancri 

6 

—40 

—69 

21  44.9 

4-11  43  50 

—1.2850 

.5322 

—.1912 

+9.5842 

.9654 

7 

B.A.C.  3138 

6 

—  1 

—69 

23  17.3 

—10  46  50 

—0.8312 

.5331 

—.1937 

+9.5712 

.9676 

8 

37  Leonis 

6 

4-70 

—18 

6  13.9 

—  4  48  40 

4-0.4200 

.5185 

—.2371 

+9.3968 

.9861 

8 

/Leonis 

5 

+16 

—61 

23  14.9 

4-H  42  21 

—0.3574 

.5024 

—.2525 

+9.2921 

.9919 

9 

y  Leonifl 
B.A.C.  3837 

5 

4-90 

4-  7 

7  45.3 

—  4     1  45 

4-0.9417 

.4990 

—.2581 

+9.1492 

.9956 

9 

H 

—16 

—81 

12  36.6 

4-  0  41  24 

—1.1156 

.4944 

—.2606 

+9.1866 

.9948 

9 

a  Leonis 

4 

4-49 

—40 

16  31.3 

4-  4  29  82 

4-0.0758 

.4948 

—.2621 

+9.0740 

.9969 

9 

89  Leonis 

6 

4-90 

4-42 

23  50.3 

4-1 1  36  36 

+1.3804 

.4926 

—.2647 

+8.8272 

.9990 

10 

/J  Virginia 
B.A.C.  4043 

3 

4-67 

—25 

8  51.2 

—  3  37  19 

4-0.3935 

.4893 

—.2663 

+8.6512 

.9996 

10 

4-74 

—20 

13  36.6 

4-  1     0  84 

+0.4900 

.4880 

—.2666 

+8.3635 

9.9999 

11 

13  Virginia 

6* 

—  9 

—90 

0  39.6 

4-11  45  31 

—1.0086 

.4869 

—.2665 

+5.9160 

0.0000 

11 

17  Virginis 
B.A.C.  4255 

3i 

—34 

—90 

1  21.9 

—11  33  18 

—1.3299 

4866 

—.2665 

+7.3393 

0.0000 

11 

4 

4-41 

—48 

11  59.5 

—  1  12  44 

—0.0580 

.4860 

—.2639 

—8.7965 

9.9992 

11 

B.A.C.  4294 

% 

4-79 

—  5 

16  58.1 

4-  3  37  53 

+0.7658 

.4856 

—.2619 

—8.9833 

.9980 

12 

B.A.C  4894 

4-82 

—10 

4  46.2 

—  8  52  56 

+0.6849 

.4865 

—.2565 

—9.1553 

.9955 

12 

58  Virginis 
a  Virginia 

t 

4-80 

4-19 

9  45.2 

—  4     2     3 

+1.1564 

.4869 

—.2536 

—9.2308 

.9936 

12 

1 

4-77 

—  6 

14     3.3 

4-096 

+0.7590 

.4881 

—.2510 

—9.2572 

.9928 

12 

A  Virginia 

6 

—53 

—90 

18  23.0 

4-  4  21  44 

—1.4126 

.4917 

—.2486 

—9.2144 

.9941 

13 

86  Virginia 

6 

4-  9 

—85 

1  80.2 

4-H  17  18 

—0.6285 

.4935 

—.2418 

—9.3075 

.9909 

13 

B.A.C.  4679 

S 

4-32 

—53 

11  32.7 

—  2  57     2 

—0.1563 

.4969 

—.2349 

—9.3922 

.9864 

13 

B.A.C.  4700 

4-68 

—17 

14  57.4 

4-  0  21  54 

+0.5464 

.4958 

—.2287 

—9.4304 

.9836 

14 

B.A  C.  4923 

6 

4-69 

-*-16 

15  10.8 

4-  0  23  10 

+1.0622 

.5060 

—.1981 

—9.5497 

.9708 

15 

B.A.C.  5023 

6 

4-57 

—20 

0  47.6 

4-  9  12  37 

+0.4525 

.5134 

—.1829 

—9.5712 

.9676 

15 

42  Librae 

H 

4-24 

—52 

12  30.6 

—  3  26  10 

—0.1179 

.5218 

—.1623 

—9.5981 

.9629 

15 

B.A.C.  5197 

6 

4-64 

—  9 

15  10.0 

—  0  51  42 

+0.6529 

.5210 

—.1579 

—9.6138 

.9598 

15 

A  Scorpii 

5 

4-65 

—  1 

18  53.1 

4-  2  44     6 

+0.7781 

.5228 

—.1504 

—9.6243 

.9576 

15 

B.A.C.  5253 

6 

4-23 

—52 

19     2.5 

4-  2  53  16 

—0.1218 

.5262 

—.1499 

—9.6111 

.9604 

15 

B.A.C  5254 

6 

—  9 

—90 

19    4.4 

4-  8  32  45 

—0.7407 

.5284 

—.1498 

—9.6016 

.9622 

15 

B.A.C.  5255 

6 

4-65 

4-  2 

19     9.9 

4-  3    0  27 

+0.8308 

.5225 

—.1497 

—9.6257 

.9573 

15 

3  Scorpii 

6 

4-63 

—10 

19  23.1 

-h  3  13  12 

4-0.6172 

.5276 

—.1496 

—9.6063 

.9613 

15 

B.A.C.  5286 

si 

6 

4-24 

—50 

21  15.8 

4-  6    2  15 

—0.0960 

.5280 

—.1457 

—9.6165 

.9593 

15 

7r  Scorpii 

4-65 

4-48 

21  21.2 

4-  5     7  20 

+1.2974 

.5225 

—.1457 

—9.6371 

.9548 

15 

B.A.C.  5314 

4-65 

—  4 

23     9.6 

4-  6  51  42 

+0.7313 

.5262 

—.1411 

—9.6385 

.9556 

16 

B.A.C.  5347 

5 

4-64 

4-10 

1  43.0 

4-  9  20  46 

4-0.9467 

.5267 

—.1367 

—9.6410 

.9538 

16 

a  Scorpii 
a  Scorpii 

H 

—  5 

—89 

7  50.1 

—  8  44  10 

—0.6172 

.5364 

-.1240 

-9.6300 

.9564 

16 

4 

4-19 

—52 

11  35.5 

—  5     6  16 

—0.1156 

.5364 

—.1162 

—9.6436 

.9532 

17 

B.A.C.  5800 

4 

—50 

—90 

7  42.6 

—  9  40  36 

—1.2034 

.5532 

—.0686 

—9.6542 

.9506 

17 

43  Ophiuchi 

6* 

+12 

—54 

11  39.6 

—  5  51  56 

—0.1519 

.5503 

—.0588 

-9.6716 

.9459 

17 

3  Sagittarii 
B.A.C.  6068 

5 

—28 

—90 

22  10.3 

4-  4  16  17 

—0.8616 

.5586 

—.0302 

—9.6684 

.9469 

18 

3 

0 

—64 

2    5.5 

4-  8     2  55 

—0.3069 

.5574 

—.0196 

—9.6769 

.9444 

18 

B.A.C.  6072 

4-19 

—41 

2  53.9 

4-  8  49  37 

+0.0703 

.5558 

—.0169 

—9.6819 

.9429 

18 

Yl  Sagittarii 
B.A.C.  6120 

4 

4-61 

4-13 

5  35.6 

4-U  25  29 

4-0.9502 

.5523 

—.0108 

—9.6935 

.9393 

18 

*i 

4-  2 

—61 

6  22.5 

—11  49  21 

—0.2616 

0.5585 

—.0084 

—9.6783 

9.9440 

OCCULTATIONS,    1857. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE 

YEAR  1857. 

t 

TJmMwg 

Parallels. 

Waeh- 

IngtoD 

Mean 

Time  of 

At  Washington  Mean  Time  of  Conjunction. 

Date. 

Star's  Name. 

| 

North- 
era. 

o 
+  1 

South- 
em. 

H 

r 

P* 

f 

atn5> 

h0^ 
cos  2) 

Mar.  18 

B.A.C.  6127 

5 

o 
—61 

h.    m. 
6  55.8 

h.  m.    s. 
—11    17  20 

—0.2678 

0.5594 

—.0069 

—9.6782 

9.9440 

18 

B.A.C.  6190 

H 

+13 

—47 

10  52.7 

—  7  29    4 

—0.0292 

.5586 

+.0042 

—9.6814 

.9431 

18 

B.A.C.  6191 

6tr 

—  7 

—72 

10  52.9 

—  7  28  51 

—0.4239 

.5608 

+.0042 

—9.6761 

.9447 

18 

$  Sagittarii 

*ir 

4-60 

+53 

12  21.9 

—  6     3    4 

+1.2653 

.5529 

+.0084 

—9.6974 

.9380 

18 

B.A.C.  6220 

4 

+  3 

—59 

12  50.2 

—  5  35  54 

—0.2315 

.5603 

+.0090 

—9.6783 

.9440 

19 

r  Sagittarii 
B.A.C.  6628 

3 

-+-  9 

—58 

7  46.9 

—11  21     5 

—0.2093 

.5629 

+.0629 

—9.6698 

.9464 

19 

6 

+56 

—11 

15     8.8 

—  4  15  37 

+0.6052 

.5582 

+.0834 

—9.6736 

.9454 

19 

BJLC.  6666 

6 

+16 

—51 

17  25.2 

—  2    4  15 

—0.1140 

.5626 

+.0890 

—9.6611 

.9488 

20 

fo  Sagittarii 

»} 

+46 

—23 

4  21.8 

+  8  28    5 

+0.3909 

.5590 

+.1188 

—9.6522 

.9511 

20 

A  Sagittarii 

5 

+49 

—20 

5  41.6 

+  9  45     1 

+0.4497 

.5586 

+.1217 

—9.6507 

.9515 

20 

B.A.C.  7077 

6 

+65 

+42 

20     8.5 

—  0  19  49 

+1.2729 

.5523 

+.1599 

—9.6328 

.9557 

21 

17  Capricor. 
B.A.C.  7197 

6 

—51 

—90 

1  55.5 

+  5  14  34 

—1.2954 

.5612 

+.1737 

—9.5742 

.9671 

21 

6 

+38 

—37 

2  50.5 

+  6     7  87 

+0.1369 

.5554 

+  .1753 

—9.5964 

.9632 

21 

X  Capricor. 

6 

+44 

—33 

11  37.3 

^-  9  24  34 

+0.2236 

.5527 

+.1955 

—9.5692 

.9679 

21 

27  Capricor. 

6 

+15 

—66 

12    3.4 

—  8  59  20 

—0.3488 

.5545 

+.1969 

—9.5569 

.9698 

21 

(p  Capricor. 

6 

+49 

—29 

14  42.9 

—  6  25  32 

+0.2990 

.5513 

+.2019 

—9.5591 

.9694 

21 

33  Capricor. 

6 

+69 

+38 

18  26.8 

—  2  49  36 

+1.2867 

.5465 

+.2105 

—9.5632 

.9688 

22 

•  Capricor. 

*h 

+70 

+21 

0    9.5 

+  2  41     0 

+1.1303 

.5456 

+.2220 

—9.5362 

.9727 

22 

«  Capricor. 

5 

+71 

+18 

2  37.5 

+  5     3  52 

+1.0792 

.5514 

+.2287 

—9.5239 

.9748 

22 

S  Capricor. 

3 

—39 

—90 

4  36.2 

+  6  58  23 

—1.2682 

.5517 

+.2301 

—9.4603 

.9811 

22 

29  Aquarii 

6 

+73 

H-80 

11     8.4 

—10  43  42 

+1.2460 

.5424 

+.2421 

—9.4817 

.9791 

22 

42  Aquarii 

6 

—40 

—90 

17  58.5 

—  4     7     9 

—1.3080 

.5482 

+.2529 

—9.8596 

.9883 

22 

45  Aquarii 

6 

+10 

—81 

18  57.7 

—  3     9  55 

—0.5781 

.5457 

+.2544 

—9.3843 

.9869 

22 

50  Aquarii 
B.A.C.  7835 

6 

+55 

—30 

21  24.9 

—  0  47  47 

+0.2866 

.5430 

+.2575 

—9.3913 

.9864 

22 

6} 

+58 

—28 

23  56.1 

+  1  38  15 

+0.3268 

.5424 

+.2615 

—9.3729 

.9876 

23 

70  Aquarii 

6 

+54 

—33 

8  21.9 

+  9  46  49 

+0.2249 

.5410 

+.2717 

—9.2926 

.9915 

23 

A1  Aquarii 

6 

+17 

—76 

15  59.4 

—  6  51     8 

—0.5180 

.5410 

+.2798 

—9.1679 

.9952 

23 

A*  Aquarii 

7 

+21 

—70 

16     3.9 

—  6  46  46 

—0.4367 

.5409 

+.2801 

—9.1710 

.9952 

23 

A9  Aquarii 

7 

+34 

—55 

16  19.4 

—  6  31  52 

—0.1819 

.5404 

+.2803 

—9.1802 

.9950 

23 

A4  Aquarii 

7} 

+30 

—59 

16  55.9 

—  5  56  34 

—0.2548 

.5404 

+.2808 

—9.1676 

.9952 

23 

(p  Aquarii 

5 

—  8 

—90 

20  12.0 

—  2  47     2 

—09710 

.5408 

+.2836 

—9.0747 

.9969 

23 

/Aquarii 

3 

+72 

+11 

21  21.2 

—  1  40  14 

+1.0366 

.5383 

+.2843 

—9.1700 

.9952 

23 

96  Aquarii 

—24 

—90 

22  31.2 

—  0  32  33 

—1.2037 

.5408 

+.2858 

—9.0125 

.9977 

26 

n  PUcium 

5 

+34 

—52 

12  38.3 

+11  27  12 

—0.2007 

.5525 

+.2773 

+9.2962 

.9913 

27 

27  Arietis 

6 

+56 

—27 

11  25.0 

+  9  24  10 

+0.1953 

.5663 

+.2437 

+9.4677 

.9804 

27 

B.A.C.  782 

3 

6 

+  8 

—72 

12  30.8 

+10  27  33 

—0.7002 

.5635 

+.2419 

+9.4958 

.9776 

27 

H  Arietis 

—10 

—71 

16     6.5 

—10    4  51 

—0.9818 

.5650 

+.2348 

+9.5213 

.9746 

27 

40  Arietis 

+90 

+45 

18  39.7 

—  7  37  29 

+1.3026 

.5740 

+.2294 

+9.4826 

.9790 

27 

47  Arietis 

6 

+34 

—45 

22  29.5 

—  3  56  23 

—0.2089 

.5711 

+.2214 

+9.5360 

.9727 

27 

a  Arietis 

** 

+  3 

—65 

22  57.1 

—  3  29  53 

—0.7736 

.5692 

+.2209 

+9.5497 

.9708 

28 

C  Arietis 

s* 

+90 

+10 

5  15.7 

+  2  34     9 

+0.8244 

.5788 

+.2061 

+9.5446 

.9715 

28 

t1  Arietis 

+90 

+39 

7  46.6 

+  4  59     7 

+1.2207 

.5823 

+.2001 

+9.5469 

.9712 

28 

66  Arietis 

<* 

+51 

—26 

10  36.3 

+  7  42  12 

+0.1102 

.5792 

+.1981 

+9.579* 

.9662 

28 

7  Tauri 

6 

—32 

—66 

12  56.1 

+  9  56  29 

—1.1110 

.5752 

+.1867 

+9.6090 

.9608 

28 

9Tauri 

6 

+64 

—15 

13  57.2 

+10  55  11 

+0.3183 

.5820 

+.1840 

+9.5872 

.9649 

28 

g  Pleiadum 
b  Pleiadum 

*k 

+32 

—42 

16  59.8 

—10     9  29 

—0.2285 

.5812 

+.1760 

+9.6066 

.9613 

28 

4 

+42 

—32 

17     1.8 

—10     7  36 

—0.0479 

.5819 

+.1760 

+9.6035 

.9618 

28 

m  Pleiadum 

7* 

+  3 

—64 

17     7.5 

—10    2    6 

—0.7548 

.5788 

+.1759 

+9.6159 

.9594 

28 

«  Tauri 

5 

+24 

—50 

17     9.1 

—10    0  34 

—0.3787 

.5807 

+.1758 

+9.6096 

.9607 

28 

I  Pleiadum 

8 

+49 

—26 

17  14.9 

—  9  54  55 

+0.0671 

.5760 

+.1757 

+9.6022 

.9621 

28 

2  Pleiadum 

? 

+26 

—48 

17  17.6 

—  9  52  22 

—0.3520 

.5808 

+.1756 

+9.6096 

.9607 

28 

3  Pleiadum 

+46 

—28 

17  18.6 

—  9  51  27 

+0.0292 

.5827 

+.1755 

+9.6030 

.9620 

28 

4  Pleiadum 

+32 

—42 

17  19.1 

—  9  50  57 

—0.2208 

.5816 

+.1755 

+9.6074 

.9611 

28 

5  Pleiadum 

9 

+17 

-57 

17  19.6 

—  9  50  28 

—0.5103 

.5802 

+.1755 

+9.6123 

.9601 

28 

6  Pleiadum 

9 

+35 

—38 

17  20.6 

—  9  49  33 

—0.1702 

0.5819 

+.1755 

H-9.6066 

99613 

52 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

i 

Parallels. 

Wash- 
ington 
Mean 
Time  of 

6- 

At  Washington 

Mean  lime  of  Conjunction. 

Date. 

Star's  Nam* 

North- 
ern. 

South- 
ern. 

H 

Y 

T> 

t 

sin?) 

©oil) 

o 

o 

h.   m. 

h.    m.    s. 

Mar.  28 

c  Pleiadum 

5 

+32 

—42 

17  23.6 

—  9  46  37 

—0.2396 

0.5816 

+.1754 

+9.6080  9.9610 

28 

7  Pleiadum 

8 

+50 

—25 

17  24.8 

—  9  45  26 

+0.0855 

.5831 

+.1753 

+9.6022 

.9621 

28 

B.A.C.  1155  * 

7 

+90 

+23 

17  25.0 

—  9  45  17 

+0.9800 

.5871 

+.1752 

+9.5865 

.9650 

28 

k  Pleiadum 

7* 

+22 

—52 

17  25.3 

—  9  44  59 

—0.4211 

.5809 

+.1751 

+9.6111 

.9604 

28 

/  Pleiadum 

7} 

+24 

—50 

17  28.6 

—  9  41  59 

—0.3852 

.5809 

+.1750 

+9.6106 

.9604 

28 

9  Pleiadum 

*h 

+43 

--31 

17  34.2 

—  9  36  27 

—0.0329 

.5825 

+.1749 

+9.6049 

.9616 

28 

d  Pleiadum 

5 

+57 

—19 

17  35.9 

—  9  34  48 

+0.2125 

.5836 

+.1748 

+9.6007 

.9624 

28 

10  Pleiadum 

8 

+40 

—34 

17  38.5 

—  9  32  19 

—0.0861 

.5822 

+.1747 

+9.6061 

.9613 

28 

11  Pleiadum 

8* 

+49 

—26 

17  48.4 

—  9  28  37 

+0.0789 

.5831 

+.1746 

+9.6034 

.9619 

28 

12  Pleiadum 

7J 

+28 

—46 

17  50.7 

—  9  20  37 

—0.3160 

.5811 

+.1745 

+9.6106 

.9604 

28 

13  Pleiadum 

H 

+57 

—19 

17  58.2 

—  9  18  11 

+0.2139 

.5835 

+.1744 

+9.6018 

.9622 

28 

14  Pleiadum 

9 

+73 

—  7 

17  55.5 

—  9  15  58 

+0.4489 

•5845 

+.1743 

+9.5976 

.9630 

28 

15  Pleiadum 

8* 

+50 

—25 

17  57.9 

—  9  13  42 

+0.0946 

.5831 

+.1748 

+9.6039 

.9618 

28 

16  Pleiadum 

4 

+70 

—  9 

17  58.3 

—  9  13  18 

+0.4029 

.5844 

+.1743 

+9.5985 

.9628 

28 

17  Pleiadum 

8 

+77 

—  5 

17  58.8 

—  9  12  47 

+0.4981 

.5848 

+.1741 

+9.5969 

.9631 

28 

18  Pleiadum 

8 

+50 

—25 

17  58.9 

—  9  12  41 

+0.0868 

.5830 

+.1739 

+9  6041 

.9617 

28 

p  Pleiadum 

n 

+51 

—24 

17  59.6 

—  9  12     2 

+0.1115 

.5831 

+.1737 

+9.6037 

.9618 

28 

19  Pleiadum 

8 

+85 

0 

17  59.9 

—  9  11  42 

+0.5901 

.5852 

+.1735 

+9.5953 

.9634 

28 

20  Pleiadum 

8 

+90 

+  8 

18    0.2 

—  9  11  29 

+0.6386 

.5854 

+.1733 

+9  5945 

.9635 

28 

21  Pleiadum 

8* 

+22 

—52 

18     1.1 

—  9  10  35 

—0.4229 

.5806 

+.1731 

+9.6129 

.9600 

28 

22  Pleiadum 

8 

+64 

—14 

18     1.2 

—  9  10  84 

+0.3137 

5840 

+.1730 

+9.6002 

.9625 

28 

23  Pleiadum 

8J 

+85! 

—  2 

18     2.4 

—  9     9  21 

+0.5553 

.5852 

+1729 

+9  5960 

.9633 

28 

24  Pleiadum 

8 

+42 

—32 

18     2.7 

—  9     9    6 

—0.0515 

.5824 

+.1728 

+9.6067 

.9612 

28 

rj  Tauri 

3 

+52 

—28 

18     2.8 

—  9     9     1 

+0.1313 

.5832 

+.1727 

+9.6035 

.9618 

28 

25  Pleiadum 

8i 

+90 

+  3 

18     6.3 

—  9     5  38 

+0.6344 

.5856 

+.1726 

+9.5948 

.9635 

28 

26  Pleiadum 

9 

+90 

+  7 

18    8.7 

—  9    3  21 

+0.7077 

.5860 

+.1725 

+9  5937 

.9637 

28 

27  Pleiadum 

8J 

+43 

—31 

18  19.9 

—  8  52  34 

—0.0337 

.5828 

+.1724 

+9.6072 

.9611 

28 

28  Pleiadum 

7 

+90 

+16 

18  23.8 

—  8  48  50 

+0.8702 

.5870 

+.1728 

+9.5916 

.9641 

28 

29  Pleiadum 

8 

+42 

—32 

18  26.2 

—  8  46  31 

—0.0438 

.5831 

+.1722 

+9.6077 

.9611 

28 

*  Pleiadum 

n 

+75 

—  6 

18  37.2 

—  8  35  57 

+0.4724 

.5850 

+.1722 

+9.5992 

.9627 

28 

/Pleiadum 

4t 

+62 

—15 

18  42.1 

—  8  31  18 

+0.2910 

.5844 

+.1722 

+9.6027 

.9620 

28 

h  Pleiadum 

6t 

+57 

—19 

18  42.5 

—  8  30  52 

+0.2093 

.5840 

+1720 

+9.6042 

.9617 

28 

30  Pleiadum 

4 

+74 

—  6 

18  43.2 

—  8  30  11 

+0.4600 

.5852 

+.1718 

+9.5998 

.9626 

28 

31  Pleiadum 

8 

+42 

—32 

18  44.4 

—  8  29     5 

—0.0464 

.5830 

+.1716 

+9.6086 

.9609 

28 

32  Pleiadum 

8 

+43 

—31 

18  46.3 

—  8  27  12 

—0.0240 

.5831 

+.1714 

+9.6084 

.9609 

28 

33  Pleiadum 

8* 

+51 

—24 

18  48.1 

—  8  25  28 

+0.1139 

.5836 

+.1712 

+9.6061 

.9613  1 

28 

34  Pleiadum 

7} 

+90 

+  5 

18  55.6 

—  8  18  16 

+0.6682 

.5862 

+.1710 

+9.5968 

.9631   1 

28 

35  Pleiadum 

9 

+53 

—22 

18  56.0 

—  8  17  55 

+0.1894 

.5839 

+1708 

+9.6060 

.9614  i 

28 

36  Pleiadum 

9 

+55 

—20 

18  59.4 

—  8  14  39 

+0.1756 

.5842 

+.1706 

+9.6056 

.9615  j 

28 

37  Pleiadum 

8 

+47 

—27 

18  59.9 

—  8  14  10 

+0.0453 

.5836 

+.1704 

+9.6075 

.9611 

28 

38  Pleiadum 

8 

+81 

—  2 

19     1.1 

—  8  13     0 

+0.5469 

.5858 

+.1703 

+9.5992 

.9627 

28 

B.A.C.  1192 

6J 

—25  —65 

19     7.0 

—  8     7  22 

—1.1363 

.5779 

+.1702 

+9.6283 

.9567 

28 

39  Pleiadum 

8 

+411—33 

19  11.9 

—  8     2  39 

—0.0675 

.5831 

+.1701 

+9.6103 

.9605 

28 

40  Pleiadum 

J! 

+77,  —  4 

19  22.1 

—  7  52  52 

+0.4915 

.5856 

+.1700 

+9.6012 

.9623 

29 

36  Tauri 

+90 

+37 

0  35.3 

—  2  52  13 

+1.1596 

.5912 

+.1554 

+9.6044 

.9617 

29 

p  Tauri 

6 

—  5 

—64 

3     1.8 

—  0  31  40 

—0.8638 

.5825 

+.1487 

+9.6435 

.9533 

29 

(p  Tauri 

5 

—40 

—63 

6  89.4 

+  2  57     6 

—1.2494 

.5815 

+.1381 

+9.6571 

.9499 

29 

/Tauri 

3 

+87 

+  4 

7  82.8 

+  3  48  22 

+0.5939 

.5916 

+.1348 

+9.6306 

.9563 

30 

B.A.C.  1648 

+62 

—  5 

5  36.8 

+  0  57  52 

+0.2802 

.5941 

+.0654 

+9.6689 

.9467 

30 

f*  Tauri 

2 

+29 

-.34 

7  35.7 

+  2  51  48 

—0.2818 

.5909 

+.0595 

+9.6784 

.9440 

30 

B.A.C.  1709 

8 

—  2 

—61 

8  51.3 

+  4     4  17 

—0.8049 

.5878 

+.0548 

+9.6865 

.9415 

30 

B.A.C.  1746 

+90 

+26 

11   15.5 

+  6  22  30 

+0.8445 

.5967 

+.0466 

+9.6654 

.9477 

30 

B.A.C.  1772 

6 

+  5 

—59 

12  29.5 

+  7  33  27 

—0.6912 

.5883 

+.0430 

+9.6874 

.9413 

30 

136  Tauri 

5 

+90 

+43 

17  50.5 

—11  18  50 

+1.0772 

.5967 

+.0255 

+9.6655 

.9476 

80 

B.A.C  1882 

H 

+30  —30 

19     19 

—10  10  22 

—0.2644 

0.5893 

+.0219    +9.6844 

9.9422  i 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS 

AND  STARS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

4 

Parallel*. 

Wash- 
ington 
Memo 
Time  of 

6- 

At  Washington  Mean  Time  of  Conjunction. 

Date. 

Start  Num. 

I 

North- 

South- 
era. 

H 

r 

P 

f 

stoi 

COB  D 

0 

0 

h.    m. 

h.  m.    a. 

Mar.  31 

x  Auriga 

4 

—  5 

—61 

2  11.1 

—  3  18  48 

—0.8440 

0.5877 

—.0014 

+9.6930 

9.9395 

31 

B.A.C.  2097 

6i 

+69 

+  3 

7  58.3 

+  2  13  19 

+0.3699 

.5882 

—.0203 

+9.6760 

.9447 

31 

49  Auriga 

6& 

+79 

+  9 

9  50.8 

+  4     2  14 

+0.5044 

.5881 

—.0258 

+9.6735 

.9454 

31 

53  Auriga 

6j 

-f-14 

—47 

11     3.1 

+  5  11  39 

—0.5323 

.581 7 

—.0298 

+9.6870 

.9414 

31 

54  Auriga 

6 

+56 

—  7 

11  31.4 

+  5  38  50 

+0.1924 

.5855 

—.0315 

+9.6771 

.9444 

31 

28  Geminor. 

6 

+  9 

—54 

13  31.8 

+  7  34  20 

—0.6271 

.5800 

—.0382 

+9.6871 

.9413 

April  1 

47  Geminor. 

6 

+90 

+28 

0    4.4 

—  6  18    7 

+0.9016 

.5815 

—.0693 

+9.6584 

.9496 

1 

53  Geminor. 

6 

+26 

—38 

1  52.2 

—  4  34  33 

—0.3239 

.5738 

—.0572 

+9.6786 

.9453 

1 

59  Geminor. 

H 

+24 

—41 

5  20.8 

—  1  14     I 

—0.3602 

.5715 

—.0846 

+9.6703 

.9463 

1 

t  Geminor. 

4 

+12 

—54 

5  48.9 

—  0  47    3 

—0.5760 

.5703 

—.0863 

+9.6728 

.9456 

1 

61  Geminor. 

3 

—20 

—62 

7  15.8 

+  0  36  31 

—1.0474 

.5667 

—.0899 

+9.6776 

.9442 

1 

6*  Geminor. 

—  4 

—62 

7  27.7 

+  0  48    0 

—0.8380 

.5676 

—.0910 

+9.6746 

.9451 

1 

BJLC.  2472 

6 

—  7 

—62 

7  48.4 

+  1     7  52 

—0.8901 

.5672 

—.0928 

+9.6746 

.9451 

1 

v  Geminor. 

5 

+42 

—25 

9  58.8 

+  3  13  18 

—0.0531 

.5692 

—.0972 

+9.6602 

.9490 

1 

c  Geminor. 

6 

+90 

+15 

13  22.6 

+  6  29  23 

+0.7385 

.5703 

—.1076 

+9.6438 

.9532 

1 

<p  Geminor. 

5 

+  2 

—63 

17  15.0 

+10  13     6 

—0.7544 

.5603 

—.1166 

+9.6590 

.9494 

1 

wl  Cancri 

6 

+61 

—12 

20  24.3 

—10  44  39 

+0.2821 

.5623 

—.1255 

+9.6385 

.9545 

1 

«*  Cancri 

3 

+83 

+  3 

20  45.2 

—10  24  33 

+0.5563 

.5633 

—.1264 

+9.6337 

.9555 

2 

V1  Cancri 

+  3 

—64 

0  20.4 

—  6  57  14 

—0.7344 

.5544 

—.1840 

+9.6460 

.9527 

2 

y/*  Cancri 

4 

+22 

—48 

0  27.1 

—  6  50  44 

—0.4090 

.5557 

—.1355 

+9.6409 

.9539 

2 

X  Cancri 

6 

+80 

—  1 

4  49.4 

—  2  87  53 

+0.5284 

.5563 

—.1455 

+9.6172 

.9591 

2 

v1  Cancri 

7 

+21 

—51 

7  28.9 

—  0    4     6 

—0.4254 

.5497 

—.1515 

+9.6259 

.9573 

2 

v*  Cancri 

*} 

+36 

—36 

8  20.7 

+  0  45  50 

—0.1506 

.5500 

—.1530 

+9.6197 

.9586 

2 

B.A.C.  2840 

7 

+29 

—43 

7  48.3 

+  0  12  19 

—0.2806 

.5501 

—.1492 

+9.6230 

.9579 

2 

v3  Cancri 

6 

+29 

—44 

9  37.4 

+  1  59  51 

—0.2947 

.5481 

—.1558 

+9.6188 

.9588 

3 

$  Cancri 

5 

—33 

—68 

2  48.8 

—  5  23  58 

—1.2153 

.5303 

—.1719 

+9.5851 

.9652 

3 

79  Cancri 

6 

—87 

—68 

3  16.7 

—  4  57     2 

—1.2456 

.5298 

—.1723 

+9.5842 

.9654 

3 

B.A.C.  3138 

6 

—  1 

—68 

4  49.6 

—  3  27  13 

—0.8001 

.5303 

—.1753 

+9.5712 

.9676 

4 

37  Leonis 

6 

+71 

—17 

12     1.5 

+  2  46  17 

+0.4448 

.5096 

—.2359 

+9.3967 

.9861 

5 

/Leonis 

5 

+27 

—60 

5  13.3 

—  4  31  52 

—0.8390 

.4982 

—.2508 

+9.2920 

.9915 

5 

X  Leonis 
B.A.C.  3837 

5 

+90 

-*-  8 

13  49.1 

+  3  49  29 

+0.9634 

.4962 

—.2561 

+9.1492 

.9956 

5 

6} 

—15 

—81 

18  43.5 

+  8  35  40 

—1.1031 

.4911 

—.2584 

+9.1866 

.9948 

5 

a  Leonis 

4 

+50 

—39 

22  40.5 

—11  33  49 

+0.0915 

.4912 

—.2606 

+9.0740 

.9969 

6 

89  Leonis 

6 

+90 

+45 

6    3.8 

—  4  22  37 

+1.3996 

.4897 

—.2626 

+8.8271 

.9990 

6 

/}  Virginia 

H 

+68 

—24 

15     9.5 

+  4  28  27 

+0.4082 

.4869 

—.2650 

+8.6511 

.9996 

6 

B.A.C.  4043 

? 

+75 

—19 

19  57.1 

+  9     8  18 

+0.5052 

.4859 

—.2653 

+8.3635 

9.9999 

7 

13  Virginia 
17  Virginia 
B.A.C.  4255 

—  8 

—90 

7     5.1 

—  4     1  27 

—1.0002 

.4849 

—.2653 

+5.9031 

0.0000 

7 

H 

—34 

—90 

7  47.7 

—  3  19  59 

—1.3216 

.4847 

—.2649 

+7.3383 

0.0000 

7 

6} 

+42 

—47 

18  29.0 

+  7     4  16 

—0.0482 

.4851 

—.2632 

—8.7966 

9.9992 

7 

B.A.C.  4294 

6} 

+78 

—  5 

23  28.9 

+11  55  16 

+0.7774 

.4848 

—.2618 

—8.9833 

.9980 

8 

B.A.C.  4394 

? 

+82 

—  9 

11  19.6 

—  0  32     6 

+0.6973 

.4863 

—.2564 

—9.1553 

.9955 

8 

58  Virginia 
a  Virginis 

+80 

+21 

16  19.2 

+  4  19  26 

+1.1695 

.4867 

—.2535 

—9.2309 

.9936 

8 

1 

+75 

—  5 

20  37.8 

+  8  31     4 

+0.7720 

.4885 

—.2512 

—9.2573 

.9928 

9 

h  Virginis 
86  Virginis 

6 

—51 

—90 

0  57.8 

—II  15  58 

—1.4040 

.4926 

—.2479 

—9.2145 

.9941 

9 

6 

+10 

—85 

8    5.3 

—  4  20  11 

—0.6176 

.4939 

—.2425 

—9.3075 

.9909 

9 

B.A.C.  4679 

3 

+32 

—53 

18     7.7 

+  5  25  27 

—0.1442 

.4972 

—.2334 

—9.3923 

.9864 

9 

B.A.C.  4700 

+69 

—15 

21  32.3 

+  8  44  20 

+0.5610 

.4977 

—.2287 

—9.4304 

.9836 

10 

B.A  C.  4923 

6 

+69 

+18 

21  44.2 

+  8  14     8 

+10819 

.5079 

—  1979 

—9.5497 

.9708 

11 

B.A.C.  5023 

6 

+58 

—19 

7  20.7 

—  6  26  50 

+0.4729 

.5146 

—.1833 

—9.5712 

.9676 

11 

42  Libra 

4* 

+35 

—40 

19    3.7 

+  4  54  23 

+0.0882 

.5229 

—.1627 

—9.5982 

.9629 

11 

B.A.C  5197 

6 

+65 

—  7 

21  43.2 

+  7  28  49 

+0.6769 

.5224 

—.1578 

—9.6138 

.9598 

12 

A  Scorpii 

5 

+65 

0 

1  26.5 

+11     5    4 

+0.8038 

.5241 

—.1503 

—9.6243 

.9576 

12 

B.A.C.  5253 

6 

+24 

-50 

1  35.9 

+11   14  11 

—0.0993 

.5275 

—.1500 

—9.61 11 

.9604 

12 

B.A.C.  5254 

6 

—  8 

—90 

I  37.9 

+11  16     3 

—0.7207 

.5298 

—.1496 

—9.6016 

.9622 

12 

B.A.C  5255 

6 

+65 

+  4 

1  43.4 

+11  21  24 

+0.8559 

0  5241 

—.1493 

—9.6257 

9.9573 

412 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1857. 

~ 

Star's  Name. 

i 
1 

T.iml«ng 

Parallels. 

Wash- 
ington 
Mean 
Time  of 

6- 

At  Washington  Mean  Time  of  Conjunction. 

North- 
ern. 

South- 
ern. 

H 

r 

P' 

t 

£lD        ooel) 

o 

o 

h.   m. 

h.    m.    s. 

i 

Apr.  12 

3  Scorpii 

3 

-♦-68 

—  9 

1  56.6 

+11  34  13 

+0.6415 

0.5249 

—.1497 

—9.6231  95579 

12 

B.A.C.  5286 

H 

+25 

—49 

3  51.5 

—10  34  33 

—0.0736 

.5240 

—.1459 

—9.6165    5593 

12 

B.A.C.  5314 

6 

+65 

—  2 

6    3.5 

—  8  26  52 

+0.7572 

.5268 

—.1416 

—9.6335     5556 

12 

B.A.C.  5347 

5 

+64 

+12 

8  17.3 

—  6  17  28 

+0.9748 

.5269 

—.1369 

—9.6410    .9538 

12 

a  Scorpii 

3* 

—  4 

—87 

14  25.5 

—  0  21  17 

—0.5947 

.5371 

—.1233 

—9.6300 

5564 

12 

a  Scorpii 

3 

+21 

—50 

18  12.2 

+  3  17  51 

—0.0897 

.5868 

—.1158 

—9.6437 

5532 

IS 

B.A.C.  5800 

—48 

—90 

14  26.2 

—  1     9  29 

—1.1795 

.5517 

—.0672 

—9.6542 

.9506 

IS 

43  Ophiuchi 

6 

+13 

—52 

18  26.8 

+  2  42  45 

—0.1218 

.5488 

—.0574 

—9.6716 

5459 

14 

3  Sagittarii 
B.A.C.  6063 

5 

—27 

—90 

5    3.8 

—11     2  43 

—0.8845 

.5557 

—.0298 

—9.6684 

.9467 

14 

H 

—17 

—90 

9    2.0 

—  7  18    0 

—0.6395 

.5559 

—.0194 

—9.6722 

.9458 

14 

B.A.C.  6072 

H 

+21 

—39 

9  51.1 

—  6  25  37 

+0.1055 

.5528 

—.0182 

—9.6819 

5429 

14 

Yl  Sagittarii 
B.A.C.  6120 

4 

+61 

+16 

12  35.2 

—  3  47  24 

+0.9986 

.5492 

—.0106 

—9.6935 

5393 

14 

«i 

—  2 

—66 

13  23.9 

—  3    0  23 

—0.3881 

.5557 

—.0073 

—9.6769 

.9444 

14 

B.A.C.  6127 

5 

+  3 

—59 

13  55.5 

—  2  29     2 

—0.2343 

.5552 

—.0058 

—9.6782 

.9440 

14 

B.A.C.  6190 

«* 

+15 

—44 

17  57.1 

+  1  22  58 

+0.0084 

.5548 

+.0045 

—9.6814 

.9431 

14 

B.A.C.  6191 

6} 

—  6 

—70 

17  57.4 

+  1  23  12 

—0.3912 

.5567 

+.0045 

—9.6763 

.9446 

14 

B.A.C.  6220 

6} 

+  5 

—57 

19  56.6 

+  3  18     9 

—0.1967 

.5564 

+.0097 

—9.6786 

.9439 

15 

r  Sagittarii 
B.A.C.  6628 

3J 

+11 

—55 

15  15.5 

—  2    4  48 

—0.1712 

.5570 

+.0618 

—9.6698 

5464 

15 

6 

+59 

—  8 

22  47.4 

+  5  10  46 

+0.6541 

.5525 

+.0818 

—9.6736 

.9454 

16 

B.A.C.  6666 

6 

+18 

—49 

1     7.2 

+  7  25  30 

—0.0744 

.5558 

+.0883 

—9.6611 

.9488 

16 

a  Sagittarii 

H 

+48 

—20 

12  20.7 

—  5  45  12 

+0.4384 

5515 

+.1168 

—9.6522 

.9511 

16 

A  Sagittarii 
B.A.C.  7197 

5 

+52 

—17 

13  42.8 

—  4  26    5 

+0.4982 

.5507 

+.1216 

—9.6407 

.9515 

17 

6 

+40 

—35 

11  28.5 

—  7  26  33 

+0.1836 

.5462 

+.1730 

—9.5964 

.9632 

17 

X  Capricor. 

6 

+47 

—30 

20  31.4 

+  1  17  29 

+0.2717 

.5440 

+.1927 

—9.5692 

5679 

17 

27  Capricor. 

6 

+17 

—63 

20  58.4 

+  1  43  82 

—0.3091 

.5452 

-K1935 

—9.5569 

.9698 

17 

<p  Capricor. 

6 

+51 

—26 

23  42.8 

+  4  22  15 

+0.3481 

.5423 

+.1972 

—9.5591 

.9694 

18 

•  Capricor. 

H 

+70 

+26 

9  26.9 

—10  13  36 

+1.1890 

.5364 

+.2180 

—9.5362,    .9727 

18 

«  Capricor. 

5 

+71 

+21 

11  59.5 

—  7  46  11 

+1.1376 

.5361 

+.2223 

— 9.5239J    .9743 

18 

6  Capricor. 

3 

—36 

—90 

14     1.8 

—  5  48     1 

—1.2414 

.5427 

+.2260 

—9.4603!    .9811 

18 

29  Aquarii 

6 

+73 

+37 

21     6.4 

+  1     2  18 

—1.3044 

.5337 

+.2377 

—9.4817;    .9791 

19 

42  Aquarii 

6 

--37 

—90 

3  47.8 

+  7  30  15 

—1.2826 

.5387 

+.2483 

—9.3696'    .9877 

19 

45  Aquarii 

6 

+12 

—79 

4  48.8 

+  8  29  11 

—0.5440 

.5370 

+.2501 

—9.3843,    .9869 

19 

50  Aquarii 
B.A.C.  7835 

6 

+58 

—28 

7  20.1 

+10  55  27 

+0.3302 

.5107 

+.2531 

—9.3913     .9864 

19 

H 

+60 

—26 

9  55.5 

—10  34  20 

+0.3703 

.5339 

+.2566 

—9.3728     .9876 

19 

70  Aquarii 

6 

+56 

—31 

18  34.6 

—  2  12  20 

+0.2645 

.5331 

+.2681 

—9.2925     .9915 

20 

A1  Aquarii 

6 

+18 

—74 

2  23.1 

+  5  20  43 

—0.4885 

.5339 

+.2758 

—9.1679 

.9952 

20 

A*  Aquarii 

7 

+22 

—68 

2  27.8 

+  5  26  12 

—0.4065 

.5338 

+.2759 

—9.1709 

5952 

20 

A3  Aquarii 

7 

+35 

—53 

2  43.5 

+  5  40  27 

—0.1495 

.5334 

+.2761 

—9.1801 

.9950 

20 

A4  Aquarii 

n 

+30 

—59 

3  14.9 

+  6  10  34 

—0.2508 

.5335 

+.2767 

—9.1678 

.9952 

20 

<p  Aquarii 

5 

—  7 

—90 

6  41.4 

+  9  30  28 

—0.9471 

.5342 

+5795 

—9.0746 

.9969 

20 

j  Aquarii 

H 

+82 

+14 

7  52.0 

+10  38  46 

+1.0862 

.5318 

+.2815 

—9.1700 

.9952 

20 

96  Aquarii 
B.A.6.  8134 

4 

—24 

—90 

9     3.5 

+11  47  54 

—1.1992 

.5347 

+.2822 

—9.0124 

.9977 

20 

4 

—44 

—90 

9  59.6 

—11  17  48 

—1.3867 

.5347 

+.2831 

—8.9780 

.9980 

20 

20  Piscium 

6 

+60 

—31 

22  24.4 

+  0  42  22 

+0.2799 

.5345 

+5905 

—8.7926 

.9992 

21 

24  Piscium 

«* 

+86 

+86 

0  43.6 

+  2  57     2 

+1.3437 

.5341 

+.2912 

—8.8380 

.9990 

21 

B.A.C.  8365 

3 

+64 

—27 

6  21.7 

+  8  23  53 

+0.3530 

.5365 

+5981 

—8.3552 

.9999 

21 

B.A.C.  57 

+40 

—50 

12  13.7 

—  9  55  54 

—0.0957 

.5378 

+5943 

+8.1933 

.9999 

21 

44  Piscium 

6 

+89 

—10 

15  43.7 

—  6  32  56 

+0.6814 

.5393 

+5943 

+85015 

5999 

22 

60  Piscium 

6 

—17 

—84 

1  42.1 

+  358 

—1.1358 

.5425 

+5927 

+9.0163 

.9976 

22 

B.A.C.  221 

6 

+66 

—25 

2     5.9 

+  3  28    8 

+0.3719 

.5437 

+5923 

+8.8990 

5986 

22 

B.A.C.  274 

«* 

+90 

—  6 

7  16.8 

+  8  28  24 

+0.7362 

.5464 

+5924 

+8.9978 

.9978 

22 

•  Piscium 

4 

+32 

—57 

8  40.1 

+  9  48  45 

—0.2458 

.5465 

+5895 

+9.0931 

.9966 

24 

T1Arieds 

5 

+90 

+34 

17  57.7 

—  7     1  40 

+1.1663 

.5907 

+.2024 

+9.5469 

.9712 

24 

66  Arietis 

6* 

H-49 

—29 

20  42.9 

—  4  23     9 

+0.0651 

.5871 

+.2003 

+9.5794 

.9662 

24 

7  Tauri 

6 

—24 

—66 

22  58.8 

—  2  12  42   —1.1397 

0.5844 

+.1920   -+-9.6090 

9.9608 

OCCULTATIONS,    1857. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB   THE  YEAB  1857. 

Date. 

Star's  Nam*. 

i 

Limiting 

Parallel*. 

Wash- 
ington 
Mean 
Time  of 

4- 

At  Washington  Mean  Thne  of  Conjunction. 

North- 
ern. 

South- 
ern. 

H 

Y 

P* 

«' 

■to?) 

COB  D 

Apr.  24 

9  Taari 

6 

0 
+61 

0 
—17 

h.    m. 
23  58.2 

a.  m.    a. 
—  1   15  43 

+0.2703 

0.5913 

+.1868 

+9.5872 

9.9649 

25 

g  Pleiadam 
b  Pleiadam 

3 

+30 

—44 

2  55.6 

+  1  34  26 

—0.2720 

.5904 

+.1790 

+9.6066 

.9618 

25 

-HO 

—35 

2  56.5 

+  1  35  12 

—0.0929 

.5912 

+.1790 

+9.6035 

.9618 

25 

m  Pleiadam 

7* 

0 

—66 

3    3.1 

+  1  41  35 

—0.7925 

.5881 

+.1788 

+9.6159 

.9594 

25 

•  Taari 

5 

+22 

—52 

3    4.6 

+  1  43    0 

—0.4216 

.5900 

+.1788 

+9.6096 

.9607 

25 

1  Pleiadam 

8 

+56 

—21 

3  10.3 

+  1  48  31 

+0.1844 

.5927 

+.1788 

+9.5992 

.9627 

25 

2  Pleiadam 

% 

+23 

—50 

8  12.9 

+  1  50  59 

—4.3933 

.5898 

+.1779 

+9.6096 

.9607 

25 

3  Pleiadam 

+44 

—31 

3  13.8 

+  1  51  53 

—0.0173 

.5916 

+.1779 

+9.6030 

.9620 

25 

4  Pleiadam 

8 

+80 

—43 

3  14.4 

+  1  52  23 

—0.2637 

.5904 

+.1779 

+9.6074 

.9611 

25 

5  Pleiadam 

9 

+15 

—59 

3  15.9 

+  1  53  53 

—0.5490 

.5890 

+.1779 

+9.6123 

.9601 

25 

6  Pleiadam 

9 

+33 

—41 

3  15.8 

+  1  53  46 

—0.2136 

.5907 

+.1779 

+9.6066 

.9613 

25 

c  Pleiadam 

5 

+30 

—44 

3  18.8 

+  1  56  37 

—0.2824 

.5903 

+.1779 

+9.6080 

.9610 

25 

7  Pleiadam 

8 

+47 

—28 

3  19.9 

+  1  57  44 

+0.0436 

.5919 

+.1778 

+9.6022 

.9621 

25 

BJLC.  1155 

7 

+90 

+19 

3  20.1 

+  1  57  54 

+0.9203 

.5958 

+.1777 

+9.5865 

.9650 

25 

k  Pleiadam 

H 

+19 

—54 

3  20.4 

+  1  58  11 

—0.4618 

.5897 

+.1776 

+9.6111 

.9604 

25 

/  Pleiadam 

H 

+21 

—52 

3  23.6 

+  2     1  14 

—0.4262 

.5900 

+.1775 

+9.6106 

.9604 

25 

9  Pleiadam 

4 

+40 

—84 

3  29.0 

+  1     6  25 

—0.0791 

.5916 

+.1772 

+9.6049 

.9616 

25 

d  Pleiadam 

& 

+54 

—21 

3  30.7 

+  282 

+0.1632 

.5927 

+.1769 

+9.6007 

.9624 

25 

10  Pleiadam 

8 

+37 

—36 

3  33.2 

+  2  10  26 

—0.1313 

.5913 

+.1767 

+9.6061 

.9613 

25 

11  Pleiadam 

H 

+46 

—28 

3  37.9 

+  2  15    0 

+0.0313 

.5923 

+.1765 

+9.6034 

.9619 

25 

1*2  Pleiadum 

3 

9 

+25 

—48 

3  45.0 

+  2  21  47 

—0.3584 

.5904 

+.1764 

+9.6106 

.9604 

25 

13  Pleiadam 

+54 

—21 

3  47.5 

+  2  24    3 

+0.1641 

.5928 

+.1763 

+9.6016 

.9622 

25 

14  Pleiadam 

+69 

—10 

3  49.7 

+  2  26  17 

+0.3958 

.5804 

+.1763 

+9.5976 

.9630 

25 

15  Pleiadam 

3 

+48 

—27 

3  52.0 

+  2  28  29 

+0.0463 

.5923 

+.1762 

+9.6039 

.9618 

25 

16  Pleiadam 

+66 

—12 

3  52.4 

+  2  28  52 

+0.3530 

.5937 

-K1762 

+9.5985 

.9628 

25 

17  Pleiadam 

8 

+73 

—  5 

3  52.9 

+  2  29  22 

+0.4443 

.5942 

+.1761 

+9.5969 

.9631 

25 

18  Pleiadam 

8 

+47 

—28 

3  53.0 

+  2  29  28 

+0.0386 

.5923 

+.1761 

+9.6041 

.9617 

25 

p  Pleiadam 
19  Pleiadam 

H 

+48 

—26 

3  53.7 

+  2  30    6 

+0.0629 

.5924 

+.1760 

+9.6037 

.9618 

25 

8 

+80 

—  3 

3  54.0 

+  2  30  26 

+0.5350 

.5946 

+.1760 

+9.5953 

.9634 

25 

20  Pleiadam 

8 

+23 

—51 

3  54.2 

+  2  30  38 

—0.3995 

.5903 

+.1759 

+9.6118 

.9602 

25 

21  Pleiadam 

H 

+19 

—54 

3  54.5 

+  2  30  49 

—0.4662 

.5900 

+.1758 

+96129 

.9600 

25 

22  Pleiadam 

8 

+60 

—16 

3  55.2 

+  2  31  32 

+0.2625 

.5934 

+.1758 

+9.6002 

.9625 

25 

23  Pleiadam 

8} 

+77 

—  4 

3  56.4 

+  2  32  42 

+0.0501 

.5945 

+.1757 

+9.5960 

.9633 

25 

24  Pleiadam 

8 

+39 

—85 

8  56.7 

+  2  32  57 

—0.0979 

.5916 

+.1757 

+9.6067 

.9612 

25 

17  Taari 

3 

+49 

—25 

8  56.7 

+  2  33     1 

+0.0807 

.5924 

+.1756 

+9.6035 

.9618 

25 

25  Pleiadam 

8* 
9 

+84 

—  0 

4     0.2 

+  2  36  18 

+0.5785 

.5949 

+.1755 

+9.5948 

.9635 

25 

26  Pleiadam 

+90 

+  3 

4     2.5 

+  2  38  32 

+0.6506 

.5951 

+.1754 

+9.5937 

.9637 

25 

27  Pleiadam 

? 

+40 

—34 

4  13.3 

+  2  48  52 

—0.0810 

.5920 

+.1753 

+9.6072 

.9611 

25 

28  Pleiadam 

+90 

+13 

4  17.1 

+  2  52  35 

+0.8084 

.5961 

+.1753 

+9.5916 

.9641 

25 

29  Pleiadum 

8 

+40 

--34 

4  19.5 

+  2  54  50 

—0.0903 

.5920 

+.1751 

+9.6077 

.9611 

25 

*  Pleiadam 

7t 
5 

+71 

—  8 

4  30.1 

+  851 

+0.4182 

.5942 

+.1749 

+9.5992 

.9627 

25 

/Pleiadam 
h  Pleiadam 

+59 

—17 

4  34.8 

+  3    9  34 

+0.2395 

.5934 

+.1747 

+9.6027 

.9620 

25 

+54 

—21 

4  35.3 

+  3    9  58 

+0.1588 

.5930 

+.1745 

+9.6042 

.9617 

25 

80  Pleiadam 

8 

+70 

—  9 

4  35.9 

+  3  10  88 

+0.4060 

.5941 

+.1743 

+9.5998 

.9626 

25 

31  Pleiadam 

+40 

—34 

4  37.1 

+  3  11  42 

—0.0913 

.5921 

+.1741 

+9.6083 

.9610 

25 

32  Pleiadam 

8 

+41 

—33 

4  38.9 

+  3  13  31 

— O.0713 

.5920 

+.1739 

+9.6084 

.9609 

25 

33  Pleiadam 

H 

+48 

-26 

4  40.7 

+  3  15  13 

+0.0647 

.5926 

+.1788 

+9.6061 

.9613 

25 

34  Pleiadam 

4 

+88 

+  2 

4  48.0 

+  3  22  12 

+0.6117 

.5954 

+  1787 

+9.5965 

.9632 

25 

35  Pleiadam 

9 

+50 

—25 

4  48.3 

+  3  22  27 

+0.0896 

.5930 

+.1736 

+9.6060 

.9614 

25 

36  Pleiadam 

9 

+52 

—23 

4  51.7 

+  3  25  44 

+0.1257 

.5932 

+.1785 

+9.6055 

.9615 

25 

37  Pleiadam 

8 

+45 

—29 

4  52.2 

+  3  26  11 

—0.0056 

.5927 

+.1734 

+9.6078 

.9610 

25 

38  Pleiadam 

8 

+77 

—  5 

4  53.3 

+  3  27  20 

+0.4920 

.5952 

+.1733 

+9.5992 

.9627 

25 

B.A.C.  1192 

? 

—31 

—65 

4  59.1 

+  3  32  48 

—1.1945 

.6008 

+.1732 

+9.6283 

.9567 

25 

39  Pleiadam 

+38 

—35 

5     4.8 

+  3  38  22 

—0.1142 

.5923 

+.1732 

+9.6103 

.9605 

25 

40  Pleiadam 

7* 

+72 

-  7 

5  13.7 

+  3  46  50|  +0.4369 

0.5950 

+.1721    +9.6012 

9.9623  | 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB 

THE  YEAB  1857. 

i 

limiting 
Parallels. 

Wash- 

tngton 

Mean 

Tim*  of 

6. 

At  Washington  Mean  Tlma  of  Conjunction. 

Date. 

Star's  Nam*. 

North- 

8outh- 

H 

r 

P* 

t 

Bta5) 

cosD 

i 

o 

o 

h.   m. 

h.    m.    s. 

1 

Apr.  35 

36  Tauri 

«i 

+90 

+38 

10  17.5 

+  8  38     1 

+1.0910 

0.6009 

+.1570 

+9.6044  9.9617  > 

25 

p  Tauri 

6 

—  7 

—64 

12  39.4 

+10  54     1 

—0.9045 

.5928 

+.1501 

+9.6435 

.9533   , 

25 

<p  Tauri 

5 

—48 

—63 

16  10.2 

—  9  44     3 

—1.2862 

.5920 

+.1394 

+9.6571 

.9499  ! 

25 

X  Tauri 

st 

+80 

+  I 

17     1.9 

—  8  54  34 

+0.5295 

.6018 

+.1367 

+9.6306 

.9563  ! 

26 

B.A.C  1648 

+57 

—  9 

14  21.9 

+11  30  48 

+0.2065 

.6047 

+.0600 

+9.6689 

.9467 

26 

p  Tauri 
B.A.C.  1709 

2 

+25 

—38 

16  15.7 

—10  40  21 

—0.3471 

.6020 

+.0594 

+9.6784 

.9440 

26 

3 

—  6 

—61 

17  29.7 

—  9  29  24 

—0.8628 

.5986 

-K.0556 

+9.6865 

.9415 

26 

B.A.C.  1746 

+80 

—31 

19  49.0 

—  7  16     8 

—0.2415 

.6078 

+.0473 

+9.6654 

.9477 

26 

B.A.C.  1772 

6 

+  1 

—61 

21     0.5 

—  6     7  43 

—0.7520 

.5989 

+.0434 

-1-9.6874 

.9413 

27 

136  Tauri 

5 

+90 

+37 

2  10.6 

—  1  10  54 

+0.9847 

.6078 

+.0251 

+9.6655 

.9476 

27 

B.A.C.  1882 

«* 

+26 

--34 

3  19.6 

—  0    4  50 

—0.3364 

.5997 

+.0212 

+9.6844 

.9422 

27 

x  Aurigte 

4 

—10 

—61 

10  14.6 

+  6  32  31 

—0.9095 

.5941 

—.0023 

+9.6930 

.9395  j 

27 

B.A.C.  2097 

6* 

+62 

—  1 

15  50.4 

+11  54  10 

+0.2820 

.5982 

—.0211 

+9.6760 

.9447 

27 

49  Auriga 

6J 

+72 

+  5 

17  39.0 

—10  21  45 

+0.4136 

.5981 

—.0276 

+9.6735 

.9454 

27 

53  Auriga 

4 

+10 

—52 

18  49.2 

—  9  14  34 

—0.6075 

.5915 

—.0310 

+9.6870 

.9414 

27 

54  Anrigee 

6 

+51 

—11 

19  16.6 

—  8  48  14 

+0.1054 

.5953 

—.0333 

+9.6771 

.9444 

27 

28  Geminor. 

6 

+  4 

—60 

21  13.1 

—  6  56  35 

—0.7025 

.5890 

—.0415 

+9.6871 

.9413  1 

28 

47  Geminor. 

6 

+90 

+21 

7  26.5 

+  2  51  42 

+0.7986 

.5900 

—.0708 

+9.6$84 

.9496  1 

28 

53  Geminor. 

6 

+22 

—43 

9  11.1 

+  4  32    4 

—0.4087 

.5825 

—.0763 

+9  6736 

.9453  : 

28 

59  Geminor. 

<* 

+20 

—46 

12  33.1 

+  7  45  58 

—0.4454 

.5796 

—.0868 

+9.6704 

.9463 

28 

i  Geminor. 

4 

+  7 

—59 

13     1.0 

+  8  11  45 

—0.6584 

5780 

—.0879 

+9.6728 

.9456 

28 

61  Geminor. 

3 

—27 

—62 

14  25.6 

+  9  33  57 

—1.1246 

.5743 

—.0915 

+9.6774 

.9442 

28 

b*  Geminor. 

—11 

—62 

14  37.1 

+  9  45    4 

—0.9363 

.5751 

—.0926 

+941746 

.9451 

28 

B.A.C.  2472 

6 

—14 

—62 

14  57.2 

+10    4  23 

—0.9688 

.5744 

—.0931 

+9.6746 

.9451 

28 

v  Geminor. 

5 

+87 

—30 

17     4.1 

—11  53  45 

—0.1447 

.5773 

—.0988 

+9.6602 

.9490 

28 

c  Geminor. 

6 

+90 

+  9 

20  22.5 

—  8  43     7 

+0.6348 

.5781 

—.1091 

+9.6438 

.9532  i 

29 

ip  Geminor. 

5 

—  4 

—63 

0    8.9 

—  5     5  26 

—0.8374 

.5658 

—.1188 

+9.6590 

.9494  1 

29 

a*1  Cancri 

6 

+65 

—16 

3  13.5 

—  2    7  53 

+0.1826 

.5690 

—.1267 

+9.6385 

.9545  t 

29 

«*  Cancri 

H 

+72 

—  4 

3  33.8 

—  1  48  18 

+0.4534 

.5697 

—.1280 

+9.6337 

.9555  1 

29 

y/1  Cancri 

4 

—  2 

-64 

7     4.2 

+  1  34  11 

—0.8232 

.5605 

—.1358 

+9.6460 

.9527  I 

29 

«^  Cancri 

4 

+17 

—54 

7  10.6 

+  1  40  17 

—0.5013 

.5619 

—.1364 

+9.6409 

.9539  I 

29 

I  Cancri 

6 

+72 

—  6 

11  27.0 

+  5  47  14 

+0.4235 

.5616 

—.1472 

+9.6173 

.9591   | 

29 

p1  Cancri 

7 

+16 

—56 

14    3.0 

+  8  17  34 

—0.5196 

.5548 

—.1527 

+9.6259 

.9573  I 

29 

u*  Cancri 

H 

+31 

—41 

14  53.7 

+  9     6  23 

—0.2477 

.5551 

—.1548 

+9.6197 

.9586  I 

29 

B.A.C.  2840 

7 

+16 

—57 

15  20.7 

+  9  32  25 

—0.5278 

.5539 

—.1551 

+9.6230 

.9579 

29 

v9  Cancri 

6 

+24 

-49 

16     8.8 

+10  18  47 

—0.3851 

.5535 

—.1572 

+9.6187 

.9588 

30 

B.A.C.  3138 

6 

—  5 

—68 

11     0.9 

+  4  31  35 

—0.8948 

.5325 

—.1944 

+9.5712 

.9676 

Hay     I 

34  Leonis 

6 

+90 

+48 

15  20.0 

+  7  56  49 

+1.3567 

.5142 

—.2830 

+9.3854 

.9868 

1 

37  Leonis 

6 

+64 

—22 

17  54.5 

+10  26  38 

+0.3424 

.5096 

—.2354 

+9.3967 

.9861 

2 

/Leonis 

5 

+22 

—65 

11     2.7 

+  3    4  56 

—0.4325 

.4989 

—.2501 

+9.2921 

.9915 

2 

/Leonis 

5 

+90 

+  2 

19  38.1 

+11  25  55 

+0.8696 

.4941 

—.2550 

+9.1492 

.9956 

8 

B.A.C.  3837 

H 

-22  —81 

0  32.1 

—  7  48  18 

—1.1866 

.4897 

—.2574 

+9.1866 

.9948 

3 

a  Leonis 

4 

+45'— 43 

4  29.9 

—  3  56  57 

+0.0056 

.4896!  —.2589 

+9.0740 

.9969 

3 

89  Leonis 

6 

+90  +34 

11   54.1 

+  8  15     7 

+1.3170 

.4882   —.2617 

+8.8272 

.9990 

3 

/*  Virginis 

3J 

+63j— 27 

21     1.4 

—It  52  17 

+0.3340 

.4854 

—.2631 

+8.6512 

.9996 

4 

B.A.C.  4043 

«* 

+70|  —23 

1  50.2 

—  7  11     9 

+0.4336 

.4837 

—.2638 

+8.3635 

9.9999  1 

4 

13  Virginis 

6 

+90  +  7 

13     0.5 

+  3  41  20 

+0.9746 

.4832   —.2636 

+5.9185 

0.0000  1 

4 

H  Virginis 

si 

—41 

—90 

13  43.2 

+  4  22  58 

—  1.3320 

.4832   —.2634 

+7.3391 

0.0000  1 

5 

B  A.C.  4255 

61 

+39 

—50 

0  27.0 

—  9  10  17 

—0.0972 

.48341  —.2614 

—8.7966 

9.9992 

5 

B.A.C.  4294 

6* 

+83 

—  7 

5  28.1 

—  4  17  11 

+0.7342 

.4832 

—.2599 

—8.9833 

.9980 

5 

B.A.C.  4394 

H 

+81 

—11 

17  21.1 

+  7  16  56 

+0.6670 

.4852 

—.2548 

—9.1554 

.9955 

5 

58  Virginis 

6 

+80 

+19 

22  21.7 

—11  50  36 

+1.1456 

.4867 

—.2518 

—9.1845 

.9949 

6 

a  Virginis 

1 

+77 

—  6 

2  41.0 

—  8  38  18 

+0.9470 

.4876 

—.2492 

—9.2573 

.9928 

6 

h  Virginis 

6 

—58  —90 

7     1.6 

—  3  24  45 

—  1.4197 

.4920   —.2462 

—9.2145 

.9941 

6 

86  Virginis 

6 

-l-  9,  —85 

14     98 

+  3  31  48 

—0.6243 

0.4937'  —.2407 

—9-3076 

9.9909 

OCCULTATIONS,    1857. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  . 

AND  STARS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

| 

TJmiting 

Parallels. 

Wash- 
ington 
Mean 
Time  of 

6. 

At  Washington  Mean  Time  of  Conjunction. 

Date. 

Star's  Name. 

I 

North- 
ern. 

South- 
ern. 

H 

Y 

P* 

q' 

sinx)     |   coil) 

Mar    7 

B.A.C  4679 

6* 

o 
4-32 

o 
—52 

h.   m. 
0  12.9 

h.    m.    s. 
—10  41  54 

—0.1383 

0.4972 

—.2317 

—9.3923  9.9864 

7 

B.  A.C.  4700 

»! 

-f-70 

—15 

3  37.6 

—  7  22  58 

+0.5710 

.4973 

—.2280 

—9.4304     .9836 

8 

B.A.C.  4923 

6 

+69 

+21 

3  48.2 

—  7  54  29 

+1.1210 

.5089 

—.1976 

—9.5500     .9708 

8 

BA.C.  5023 

6 

-4-60 

—16 

13  23.3 

+  1  23  12 

+0.5226 

.5164 

—.1824 

—9.5712     .9676 

9 

42  Libra 

H 

+38 

—36 

I     4.3 

—11  17  32 

+0.1526 

.5247 

—.1622 

—9.5982,    .9629 

9 

B.A  C.  5197 

6 

+65 

—  8 

3  43.3 

—  8  43  37 

+0.7441 

.5241 

—.1572 

—9.6138 

.9598 

9 

A  Scorpii 

5 

+65 

+  5 

7  26.0 

—  5     8    4 

+0.4387 

.5258 

—.1494 

—9.6243 

.9576 

9 

B.A.C.  5253 

6 

+27 

—46 

7  35.4 

—  4  58  57 

—0.0274 

.5294 

—.1491 

—9.6111 

.9604 

9 

B.A.C.  5254 

6 

—  2 

—90 

7  37.3 

—  4  56  57 

—0.6490 

.5315 

—.1494 

—9.6016 

.9622 

9 

B.A.C.  5255 

6 

+65 

+  9 

7  42.8 

—  4  &1  46 

+0.9281 

.5257 

—.1491 

—9.6257 

.9573 

9 

3  Scorpii 

6 

+65 

—  5 

7  55.9 

—  4     9    3 

+0.7126 

.5267 

—.1487 

—9.6230 

.9579 

9 

B.A.C.  5286 

<* 

+28 

—45 

9  48.5 

—  2  50     7 

+0.0006 

.5312 

—.1450 

—9.6165 

.9593 

9 

B.A.C.  5314 

6 

+65 

+  3 

12     4.8 

—  0  38  10 

+0.8345 

.5286 

—.1407 

—9.6335 

.9556 

9 

B.A.C.  5347 

5 

+64 

+19 

14  15.4 

+  1  28     7 

+1.0547 

.5289 

—.1363 

—9.6410 

.9538 

9 

a  Scorpii 

3* 

0 

—79 

20  22.5 

+  7  23     9 

—0.5087 

.5384 

—.1233 

—9.6300 

.9564 

10 

a  Scorpii 

3 

+25 

—45 

0     8.5 

+11     1  38 

0.0000 

.5385 

— wll49 

—9.6437 

.9532 

10 

B.A.C.  5800 

—41 

—90 

20  20.4 

+  6  32  11 

—1.0718 

.5530 

— .0673 

—9.6542 

.9506 

11 

43  Ophiochi 

6 

+19 

—45 

0  20.5 

+10  23  50 

—0.0080 

.5498 

—.0572 

—9.6716 

.9459 

11 

3  Sagittarii 
B.A.C.  6063 

5 

—20 

—90 

11  57.4 

—  2  21  39 

—0.7124 

.5566 

—.0293 

—9.6684 

.9469 

11 

6* 

—10 

—80 

14  55.9 

+  0  28  22 

—0.5135 

.5568 

—.0186 

—9.6722 

.9458 

11 

B.A.C.  6072 

«i 

+28 

—31 

15  45.2 

+  1  15  51 

+0.2343 

.5533 

—.0164 

—9.6819 

.9429 

11 

y1  Sagittarii 
B.A.C.  6120 

4 

+61 

+29 

18  29.6 

+  3  54  25 

+1.1274 

.5495 

—.0088 

—9.6935 

.9393 

11 

H 

+  4 

—57 

19  17.5 

+  4  40  34 

—0.2073 

.5558 

+.0073 

—9.6771 

.9444 

11 

B.A.C.  6127 

5 

+  9 

—51 

19  51.1 

+  5  13    2 

—0.1030 

.5556 

+.0055 

—9.6782 

.9440 

11 

B.A.C.  6190 

H 

+22 

—36 

23  52.5 

+  9    5  47 

+0.1442 

.5548 

+.0052 

—9.6814 

.9431 

11 

B  AC.  6191 

6i 

+  1 

—60 

23  52.8 

+  961 

—0.2569 

.5567 

+.0052 

—9.6763 

.9446 

12 

B.A.C.  6220 

6* 

+12 

—48 

1  52.4 

+11     1  24 

—0.0599 

.5558 

+.0103 

—9.6786     .9439 

12 

t  Sagittarii 
B.A.C.  6628 

32 

+19 

—46 

21  18.7 

+  5  45  47 

—0.0183 

.5553 

+.0627 

—9.6698 

.9464 

13 

6 

+62 

+  8 

4  55.0 

—10  54  11 

+0.8168 

.5500 

+.0826 

—9.6736 

.9454 

13 

B.A.C.  6666 

6 

+27 

—40 

7  16.4 

—  8  37  52 

+0.0859 

.5529 

+.0889 

—9.6611 

.9488 

13 

«  Sagittarii 

H 

+59 

—11 

18  38.8 

+  2  20  23 

+0.6099 

.5473 

+.1150 

—9.6522 

.9511 

13 

A  Sagittarii 

5 

+62 

—  7 

20     1.7 

+  3  40  19 

+0.6704 

.5469 

+.1207 

—9.6507     .9515 

14 

17  Capricor. 
B.A.C.  7197 

6 

—31 

— 40 

17  13.3 

+  0    7  46 

—1.1028 

.5463 

+.1691 

—9.5742     .9671 

14 

6 

+50 

—25 

18  12.2 

+  1     4  42 

+0.3655 

.5405 

+.1713 

—9.5964     .9632 

15 

r}  Capricor. 

5J 

—54 

—90 

1  35.2 

+  8  12  39 

—1.3234 

.5440 

+.1854 

—9.5426     .9718 

15 

X  Capricor. 

6 

+52 

—25 

3     0.3 

+  9  33  53 

+0.3703 

.5372 

+.1897 

—9.5692 

.9679 

15 

27  Capricor. 

6 

+26 

—52 

3  55.4 

+10  28     8 

—0.1303 

.5382 

+.1911 

—9.5568 

.9698 

15 

tp  Capricor. 

6 

+69 

+26 

6  43.9 

—10  49     1 

+1.1660 

.5350 

+.1966 

—9.5590 

.9695 

15 

y  Capricor. 

3* 

--37 

—90 

18  10.2 

+  0  14  31 

—1.2871 

.5366 

+.2170 

—9.4734 

.9799 

15 

x  Capricor. 

5 

—71 

+45 

19  20.5 

+  1  22  30 

+1.3872 

.5286 

+.2192 

—9.5239 

.9743 

15 

8  Capricor. 

3 

—22 

—90 

21  26.3 

+  3  24     8 

—1.0737 

.5346 

+.2232 

—9.4603 

.9811 

16 

i  Aqoarii 

4J 

—36 

—90 

6  39.9 

—11  40  18 

—1.2566 

.5319 

+.2371 

—9.4004 

.9858 

16 

42  Aqoarii 

6 

—22 

—90 

11  37.2 

—  6  52  36 

—1.1194 

.5299 

+.2442 

—9.3696 

.9877 

16 

45  Aqoarii 

6 

+21 

—66 

12  40.1 

—  5  51  44 

—0.3702 

.5281 

+.2457 

—9.3842 

.9869 

16 

50  Aqoarii 

6 

+68 

—18 

15  16.3 

—  3  20  36 

+0.5163 

.5254 

+.2488 

—9.3918 

.9864 

16 

B.A.C.  7835 

H 

+71 

—16 

17  56.7 

—  0  45  20 

+0.5563 

.5252 

+.2525 

—9.3728 

.9876 

16 

58  Aqoarii 

6 

—89 

—90 

18  46.4 

+  0     2  47 

—1.3125 

.5285 

+.2535 

—9.3047 

.9910 

17 

70  Aqoarii 

6 

+66 

—22 

2  52.8 

+  7  53  37 

+0.4448 

.5238 

+.2628 

—9.2925 

.9915 

17 

A1  Aqoarii 

6 

—26 

—63 

10  56.9 

—  8  17  38 

—0.3252 

.5246 

+.2703 

—9.1678 

.9952 

17 

h*  Aqoarii 

7 

—30 

—58 

11     1.7 

—  8  13     2 

—0.2420 

.5246 

+.2706 

—9.1709 

.9952 

17 

h*  Aqoarii 

7 

+44 

—44 

11  18.0 

+  7  57  15 

+0.0189 

.5242 

+.2708 

—9.1800 

.9950 

17 

h4  Aqoarii 

n 

-M0 

—48 

11  56.6 

+  7  19  54 

—0.0564 

.5240 

+.2715 

—9.1678 

.9952 

17 

(p  Aqoarii 

5 

—  2 

—90 

15  23.8 

+  3  59  17 

—0.7944 

.5251 

+.2742 

—9.0745 

.9969 

17 

X  Aqoarii 

H 

+82 

+28 

16  36.7 

+  2  48  38 

+1.2612 

.5225 

+.2753 

—9.1699 

.9952 

17 

96  Aqoarii 

4 

—13 

—90 

17  50.6 

+  1  36    5 

—1.0520 

0.5251    +.2757 

—9.0123 

9.9977 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB 

THE  YEAB  1857. 

| 

Umitixm 
Parallel*. 

Waan- 

Time  of 
I 

A*  Washtagtaa  Mean  That  of  Ooa&ia**m> 

Date. 

Start  Ham*. 

*} 

_ . 

North- 

c 
—28 

flouth- 

o 
—90 

H 

Y 

* 

t 

rtol) 

ZTb 

18 

B.A.C.  8134 

h.    m. 
18  48.6 

h.  m.    •. 
—  0  39  56 

—1.2440 

0.5255 

+.2767 

—8.9779 

9.9960 

20  Piscium 

6 

+69 

—23 

7  37.8 

+11  43  44 

+0.4343 

.5261 

+.2847 

—8.7924 

.9992 

18 

B.A.C.  8365 

6* 

-h74 

—19 

15  50.2 

—  4  19  37 

+04992 

.5278 

+.2878 

—83547 

.9999 

18 

B.A.C.  57 

4 

+47 

—43 

21  52.8 

+  1  31  15 

+0.0355 

.5298 

+.2883 

+8.1933 

.9999 

19 

44  Fisrinm 

6 

+90 

—  2 

1  28.9 

+  5    0  20 

+0.8179 

.5814 

+.2886 

+8.3021 

9999 

19 

60  Piscinm 

6 

—11 

—84 

11  43.7 

—  9    5    8 

—1.0380 

.5347 

+.2870 

+9.0164 

.9976 

19 

B.A.C.  221 

6 

+73 

—19 

12     8.1 

—  8  41  31 

+0.4891 

.5365 

+.2869 

+8.8989 

9986 

19 

B.A.C.  274 

*} 

+90 

0 

17  27.9 

—  3  32  26 

+0.8463 

.5402 

+.2850 

+8.9979 

.9978 

19 

•  Piftciom 

4 

+37 

—51 

18  52.1 

—  2  11     6 

—0.1497 

3401 

+.2842 

+90)932 

.9966  j 

20 

7r  Piscium 

5 

+37 

—49 

10    6.6 

—11  28    3 

—0.1382 

3501 

+.2732 

+9.2961 

.9913 

21 

27  Arietis 

6 

+56 

—27 

8  52.1 

+10  27  45 

+0.1957 

.5701 

+.2427 

+9.4677 

.9804 

21 

B.A.C.  782 

6* 

+  7 

—72 

9  57.3 

+11  30  25 

—0.6986 

.5681 

+.2408 

+9.4958 

.9776 

21 

fi  Arietis 

4 

—10 

—71 

13  30.0 

—  9    4  59 

—0.9888 

3688 

+.2338 

+93213 

.9746 

21 

•  Arietis 

4} 

+  1 

—69 

20  13.2 

—  2  37  21 

—0.7975 

.5764 

+.2209 

+9.5497 

.9708 

24 

pTauri 

2f 

+20 

—43 

2  37.6 

+  1  29  42 

—0.4408 

.6087 

+J0586 

+9.6784 

.9440 

24 

B.A.C.  1772 

6 

—  6 

—61 

7  15.5 

+  5  55  25 

—0.8502 

.6061 

+.0419 

+9.6874 

.9413  ' 

24 

136  Tauri 

5 

+90 

+29 

12  18.7 

+10  45  21 

+0.8608 

.6154 

+.0238 

+9.6655 

.9476 

24 

B.A.C.  1882 

*h 

+19 

—41 

13  26.1 

+11  49  49 

—0.4476 

.6075 

+.0202 

+9.6844 

.9422 

24 

x  Aurigae 
B.A.C.  2097 

4 

—19 

—61 

20  11.2 

—  5  42  47 

—1.0247 

.6026 

—.0039 

+9.6930 

.9395 

25 

*i 

+53 

—  9 

1  38.5 

—  0  29  40 

+0.1448 

.6065 

—.0231 

+9.6759 

.9447 

25 

49  Aarig® 

6i 

+61 

—  8 

3  24.4 

+  1  11  41 

+0.2715 

.6066 

—.0289 

+9.6735 

.9454 

25 

53  Anrigas 

4 

+  2 

—61 

4  32.6 

+  2  16  58 

—0.7383 

.6000 

—.0334 

+9.6870 

.9414 

25 

54  Aarigfe 

6 

+43 

—19 

4  59.4 

+  2  42  34 

—00)343 

.6037 

—.0346 

+9.6771 

.9444 

25 

28  Geminor. 

6 

—  4 

—61 

6  52.8 

+  4  31     6 

—0.8347 

3979 

—.0410 

+9.6871 

.9413 

25 

47  Geminor. 

6 

+90 

+12 

16  49.4 

—  9  57  27 

+0.6326 

3993 

—.0735 

+9.6584 

.9496 

25 

53  Geminor. 

6 

+13 

—52 

18  31.1 

—  8  19  58 

—0.5617 

3912 

—0)792 

+9.6736 

.9453 

25 

59  Geminor. 

4 

+10 

—56 

21  47.4 

—  5  11  48 

—0.6026 

3883 

—0)889 

+9.6704 

.9463 

25 

i  Geminor. 

—  3 

—62 

22  14.5 

—  4  45  48 

—0.8136 

3869 

—.0901 

+9.6728 

.9456 

25 

61  Geminor. 

H 

—50 

—62 

23  36.6 

—  3  27    3 

—1.2747 

3830 

—.0947 

+9.6774 

.9442 

25 

6*  Geminor. 

4 

—24 

—62 

23  47.9 

—  3  16  14 

—1.0897 

3840 

—.0953 

+9.6746 

.9451 

26 

B.A.C.  2672 

6 

—27 

—62 

0    7.4 

—  2  57  30 

—1.1223 

3835 

—.0961 

+96746 

.9451 

26 

v  Geminor. 

5 

+27 

-39 

2  10.6 

—  0  59  17 

—0.3122 

3860 

—.1017 

+9.6602 

.9490 

26 

c  Geminor. 

6 

+74 

—  i 

5  23.3 

+  2    5  39 

+0.4521 

3867 

—.1112 

+9.6438 

.9532 

26 

<p  Geminor. 
w1  Cancri 

5 

—16 

—63 

9    3.3 

+  5  86  51 

—1.0060 

3754 

—.1220 

+9.6590 

.9494 

26 

6 

+44 

—26 

12     2.6 

+  8  29    6 

—0.0019 

3776 

—.1296 

+9.6385 

.9545 

26 

to*  Cancri 

3 

4 

+61 

—12 

12  22.4 

+  8  48    7 

+0.2642 

.5787 

—.1305 

+9.6387 

.9555 

26 

tf>1  Cancri 
i//*  Cancri 

—15 

—64 

15  46.4 

—11  55  46 

—0.9980 

3691 

—.1396 

+9.6460 

.9527 

26 

+  7 

—63 

16     1.8 

—11  40  33 

—0.6796 

3704 

—.1397 

+9.6409 

.9539 

26 

%  Cancri 

6 

+58 

—16 

20    2.0 

—  7  49  56 

+0.2260 

3695 

—.1499 

+9.6172 

.9591 

26 

v1  Cancri 

7 

+  5 

—65 

22  33.6 

—  5  24    3 

—0.7064 

3621 

"—.1565 

+9.6259 

.9573 

26 

i/*  Cancri 

9 

+21 

—52 

23  22.8 

—  4  36  37 

—0.4369 

3637 

—.1575 

+9.6197 

.9586 

26 

B.A.C.  2840 

+  5 

—65 

23  49.1 

—  4  11  23 

—0.7160 

3617 

—.1589 

+9.6230 

.9579 

27 

u*  Cancri 

6 

+13 

—60 

0  35.8 

—  3  27  21 

—0.5764 

3615 

—.1610 

+9.6187 

.9588 

27 

Y  Cancri 
B.A.C  3138 

;* 

+90 

-h46 

5  38.5 

+  1  25  10 

+1.2517 

3633 

—.1725 

+93738 

.9672 

27 

—20 

—68 

18  57.3 

—  9  44  18 

—1.0983 

3397 

—.1973 

+9.5712 

.9676 

28 

34  Leonis 

6 

+90 

+22 

22  36.9 

—  6  58  39 

+1.1064 

3198 

—.2346 

+93855 

.9868 

29 

37  Leonis 

6 

+50 

—34 

1     8.2 

—  4  31  55 

+0.1051 

3146 

—.2379 

+9.2968 

.9861 

29 

/  Leonis 

5 

+10 

—79 

18    3.5 

+11  53  15 

—06764 

3004 

—  2512 

+9.2921 

.9915 

80 

X  Leonis 

5 

+85 

—11 

2  26.2 

—  4     2  25 

+0.6277 

.4968 

—.2563 

+9.1498 

.9956 

30 

a  Leonis 

4 

+83 

—56 

11  11.3 

+  4  31  48 

—0.2269 

.4920 

—.2598 

+9.0741 

.9969 

30 

89  Leonis 

6 

+90 

+14 

18  30.7 

+11  39  16 

+1.0795 

.4895 

—.2618 

+8.8272 

.9990 

31 

/*  Virginis 
B.A.C.  4043 

9 

6 

+50 

—39 

3  33.1 

—  3  32  59 

+0.1090 

.4862 

—.2631 

+8.6513 

.9996 

31 

+56 

—34 

8  19.8 

+  1     5  56 

+0.2123 

.4852 

—.2633 

+83687 

9.9999 

31 

13  Virginis 
B.A.C.  4255 

—28 

—90 

19  26.0 

+11  54  23 

—1.2650 

.4834 

—.2625 

+5.9160 

0.0000 

June    1 

«* 

+29 

—61 

6  49.7 

—  1     0    6 

—0.2914 

0.4833 

—.2600 

—8.7966 

9.9992 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND   STABS  BY  THE  MOON,  FOR  THE  YEAR  1857. 

Date. 

Star'e  Num. 

( 

Panllela. 

Weah- 

Ington 

Mesa 

lime  of 

At  Washington  Mean  Time  of  (Conjunction. 

North- 
ern. 

South- 

H 

Y 

P 

* 

aufi) 

coai> 

June    1 
3 
2 
2 
2 

B.A.C.  4294 
B.A.C  4394 
58  Virginia 
a  Virginia 
86  Virginia 

? 

1 
6 

o 
+76 
+71 
+80 
+76 
+  2 

o 
—17 
—19 
+  8 
—14 
—90 

h.   m. 

11  49.9 

23  41.4 
4  41.6 
9    0.6 

20  28.9 

a.   m.   a. 
+  3  52     7 

—  8  35  27 

—  3  43  14 
+  0  28  46 
+11  38  21 

+0.544 

+0.4946 

+0.9802 

+0.5949 

—0.7593 

0.4830 
.4848 
.4857 
.4873 
.4934 

—.2584 
—.2530 
—.2501 
—.2475 
—.2385 

—8.9883 
—9.1554 
—9.2809 
—9.2573 
—9.3075 

9.9980 
.9955 
.9936 
.9928 
.9909 

8 
3 

4 
4 
5 

B.A.C.4679 
B.A.C.  4700 
B.A.C.  4923 
B.A.C  5023 
42  Libra 

8 

6 
6 

+26 
+63 
+69 
+58 
+37 

—59 
—21 
+16 
—19 
—37 

6  31.5 
9  56.1 

10     5.1 
19  39.0 

7  17.9 

—  2  35  46 
+  0  43     3 
+  0     9  54 
+  9  26  24 

—  3  16  27 

—0.2557 
+0.4593 
+1.0561 
+0.4789 
+0.1320 

.4972 
.4974 
.5090 
.5168 
.5254 

—.2295 
—.2258 
—.1955 
—.1806 
—.1606 

—9.3923 
—9.4304 
—9.5497 
—9.5712 
—9.5982 

.9864 
.9836 
.9708 
.9676 
.9629 

5 
5 
5 
5 
5 

B.A  C.  5197 
A  Scorpii 
B.A.C.  5253 
B.A.C.  5255 
3  Scorpii 

6 
5 
6 
6 
6 

+66 
+65 
+27 
+65 
+65 

—  4 

+  5 
—46 
+  8 

—  5 

9  56.3 
13  38.2 
13  37.5 

13  54.9 

14  8.1 

—  0  43     6 
+  2  51  37 

+  2  50  41 
+  3     7  49 
+  3  18  33 

+0.7283 
+0.8651 
—0.0342 
+0.9201 
+0.7065 

.5256 
.5270 
.5306 
.5270 
.5279 

—.1551 
—.1482 
—.1479 
—.1476 
—.1472 

—9.6188 
—9.6243 
—9.6111 
—9.6257 
—9.6231 

.9598 
.9576 
.9604 
.9573 
.9579 

5 
5 
5 
6 
6 

B.A.C.  5286 
BJLC.  5314 
B.A.C.  5347 
o  Scorpii 
a  Scorpii 

? 

5 

3 

+28 
+65 
+64 
+  1 
+26 

—45 
+  3 
+19 
—77 
—43 

16     0.1 

18  13.1 

20  25.9 

2  31.2 

6  16.1 

+  5     8  57 
+  7  17  39 
+  9  26     1 

—  8  40  42 

—  5    3  23 

—0.0017 
+0.8349 
+1.0590 
—0.4897 
+0.0263 

.5319 
.5301 
.5302 
.5405 
.5405 

—.1485 
—.1392 
—.1346 
—.1206 
—.1134 

—9.6165 
—9.6335 
—9.6410 
—9.6300 
—9.6437 

.9593 
.9556 
.9538 
.9564 
.9532 

7 
7 
7 
7 
8 

43  Ophiuchi 
3  Sagittarii 
B.A.C.  6063 
B  A.C.  6072 
yl  Sagittarii 

6 
5 

4 

+22 
—15 
—  5 
+34 
+62 

—41 
—90 
—71 
—25 
+44 

6  19.2 
16  52.0 

20  23.0 

21  37.8 
0  21.2 

—  5  50     1 
+  4  20  19 
+  7  43  49 
+  8  55  55 
+11  33  26 

+0.0659 
—0.6183 
—0.4047 
+0.3356 
+1.2317 

.5522 
.5589 
.5590 
.5558 
.5517 

—.0549 
—.0274 
—.0167 
— .0152 
—.0074 

—9.6716 
—9.6684 
—9.6722 
—9.6819 
—9.6935 

.9459 
.9469 
.9457 
.9429 
.9393 

8 

8 
8 
8 
8 

B.A.C.  6120 
B.A.C.  6127 
B.A.C.  6190 
BA.C.  6191 
BA.C.  6220 

H 

5 

1 

+  9 
+15 
+29 
+  8 
+18 

—50 
—44 
—30 
—53 
—41 

1     8.7 
1  42.1 
5  41.9 
5  42.3 
7  41.1 

—11  40  48 
—11     8  35 

—  8  17  25 

—  7  17    8 

—  5  22  54 

—0.0994 
+0.0059 
+0.2600 
—0.1404 
+0.0600 

.5584 
.5583 
.5576 
.5595 
.5585 

—.0055 
—.0030 
+.0073 
+.0073 
+.0124 

—9.6769 
—9.6782 
—9.6814 
—9.9763 
—9.6786 

.9444 
.9440 
.9431 
.9446 
.9439 

8 
9 
9 
9 
10 

if  Sagittarii 
r  Sagittarii 
B.A.C.  6628 
B.A.C.  6666 
co  Sagittarii 

si 

6 
6 

—48 
+27 
+62 
+36 
+64 

—90 
—37 
+15 
—30 
+  1 

17  52.5 

2  59.6 

10  35.1 

12  55.9 

0    6.5 

+  4  26  47 

—  0  45  54 

—  3  26  47 

—  1  11     0 
+  9  85  25 

—1.1510 
+0.1343 
+0.9816 
+0.2558 
+0.7988 

.5643 
.5572 
.5519 
.5545 
.5488 

+.0402 
+.0647 
+.0853 
+.0909 
+.1190 

—9.6590 
—9.6698 
—9.6736 
—9.6611 
—9.6522 

.9494 
.9464 
.9454 
.9488 
.9511 

10 
10 
10 
11 
11 

A  Sagittarii 
17  Capricor. 
B.A.C.  7197 
q  Capricor. 
X  Capricor. 

5 

6 
6 

? 

+64 
—16 
+59 
—28 
+68 

+  6 
—90 
—15 
—90 
—  7 

1  39.7 

22  52.9 

23  51.1 
7  16.1 
9     9.3 

+11     5  39 
+  7  34  47 
+  8  80  57 

—  8  19     8 

—  6  29  38 

+0.8620 
—0.8841 
+0.5334 
—1.0950 
+0.6946 

.5484 
.5461 
.5396 
.5427 
.5353 

+.1228 
+.1708 
+.1727 
+.1873 
+.1909 

—9.6482 
—9.5741 
—9.5964 
—9.5426 
—9.5691 

.9521 
.9671 
.9632 
.9718 
.9679 

11 
11 
11 
12 
12 

27  Capricor. 
<p  Capricor. 
Y  Capricor. 
S  Capricor. 
t  Aqnarii 

6 
6 

3 
4* 

+38 
+69 
—17 
—  6 
—15 

—39 
—  2 

—90 
—90 
—90 

9  37.1 
12  26.8 
23  59.1 

3  17.3 
12  38.1 

—  6    2  47 

—  3  18  47 
+  7  50  47 
+11     2  31 

—  3  54  45 

+0.1056 
+0.7772 
—0.9918 
—0.8227 
—1.0240 

.5372 
.5337 
.5337 
.5320 
.5281 

+.1924 
+.1981 
+.2176 
+.2226 
+.2363 

— 9.5568 
—9.5590 
—9.4734 
—9.4602 
—9.4003 

.9698 
.9695 
.9799 
.9811 
.9858 

12 
12 

12 
IS 
13 

42  Aqnarii 
45  Aqnarii 
50  Aqnarii 
B.A.C.  7835 
58  Aqnarii 

6 
6 
6 

9 

—16 
+34 
+74 
+77 
—16 

—90 
—50 

—  5 

—  1 
—90 

17  39.9 

18  43.9 
21  22.5 

0    5.7 
0  56.3 

+  0  57  29 
+  1  59  30 
+  433    2 
+  7  11     5 
+  806 

—1.0359 
—0.1050 
+0.7548 
+0.8320 
—1.0540 

.5261 
.5240 
.5216 
.5206 
.5241 

+.2433 
+.2443 
+.2478 
+.2510 
+.2517 

—9.3701 
—9.3842 
—9.8912 
— 9.3727 
—9.3046 

.9877 
.9869 
.9864 
.9876 
.9910 

13 
13 
13 
13 
13 

64  Aqnarii 
70  Aqnarii 
81  Aqnarii 
A1  Aqnarii 
A*  Aqnarii 

H 

6 
6 
6 
7 

—18 
+78 
—26 
+40 
+44 

—90 
—  7 
—90 
—47 
—43 

4  40.2 

9  12.1 

15  35.7 

17  26.6 

17  31.5 

+11  37  13 

—  7  59  88 

—  1  47  55 

—  0    0    6 
+  0    4  17 

—1.0079 
+0.7233 
—1.2081 
—0.0538 
+0.0303 

.5227 
.5188 
.5204 
.5188 
0.5186 

+.2559 
+.2603 
+.2661 
+.2676 
+.2676 

—9.2714 
—9.2924 
—9.1340 
—9.1678 
—9.1708 

.9923 
.9915 
.9959 
.9952 
9.9952 

53 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB 

THE 

7EAB  1857. 

Date. 

Star's  Name. 

i 

T.lmitiwg 

Parallels. 

Wash- 

ington 

Mean 

Time  of 

6- 

At  Washington  Mean  Urns  of  Conjunction. 

North- 
ern. 

o 
+59 

South- 
ern. 

o 
—30 

H 

Y 

y 

*' 

JtaD 

***** 
eos  D 

June  IS 

A3  Aqaarii 
h*  Aqaarii 
if  Aqaarii 
96  Aqaarii 
B.A.C.  8134 

7 

h.    m. 
17  48.2 

h.  m.    s. 

+  0  20  25 

+0.2939 

0.5182 

+.2678 

—9.1799 

9.9950 

13 

5 

+54 

—33 

18  27.6 

+  0  58  40 

+0.2163 

.5180 

+.2686 

—9.1727 

.9951 

13 

+16 

—76 

21  59.7 

+  4  24     9 

—0.5282 

.5186 

+.2713 

—9.0744 

.9969 

14 

it 

+  3 

—90 

0  30.1 

+  6  49  54 

—0.7910 

.5187 

+.2726 

—9.0122 

.9977 

14 

—  9 

—90 

1  29.5 

+  7  47  80 

—0.9850 

.5188 

+.2734 

—8.9777 

.9980 

14 

20  Piscium 

6 

+86 

-*8 

14  88.9 

—  3  27  32 

+0.7083 

.5181 

+.2801 

—8.7922 

9.9992 

14 

B.A.C.  8311 

6} 

—30 

—90 

18     2.1 

—  0  10  42 

—1.2818 

.5198 

+.2814 

—8.0769 

0.OOOO 

14 

B.A.C.  8365 

el 

+85 

—  7 

23     5.4 

+  4  43  15 

+0.7340 

.5200 

+.2823 

—8.3541 

9.9999 

15 

B.A.C.  57 

4 

+61 

—30 

5  18.8 

+10  44  55 

+0.2922 

.5218 

+.2829 

+8.1940 

.9999 

15 

44  Piscium 

6 

+90 

+14 

9     1.6 

—  9  39  21 

+1.0825 

.5235 

+.2824 

+84025 

.9999 

15 

60  Piscium 

6 

+  2 

—69 

19  35.5 

+  0  34  28 

—0.8159 

.5267 

+.2811 

+9.0164 

.9976 

15 

62  Piscium 

6 

—28 

—84 

20    0.5 

+  0  58  37 

—1.2650 

.5267 

+.2811 

+9.0553 

.9972 

15 

B.A.C.  221 

6 

+90 

—  6 

20    0.7 

+  0  58  46 

+0.7346 

.5284 

+.2811 

+84989 

.9986 

16 

B.A.C.  274 

H 

+90 

+16 

1  29.5 

+  6  16  56 

+1.0887 

.5314 

+.2790 

+8.9980 

.9978 

16 

•  Piscium 

4 

+49 

—39 

2  57.4 

+  7  41  59 

+0.0747 

.5314 

+.2783 

+9.0933 

.9966 

16 

n  Piscium 

5 

+48 

—38 

18  40.8 

—  1     6     4 

+0.0577 

.5418 

+.2674 

+9.2963 

.9913 

17 

27  Arietis 

6 

+65 

—20 

18     6.6 

—  2  29  51 

+0.3446 

.5626 

+.2870 

+9.4677 

.9804   I 

17 

B.A.C.782 

3 

+15 

—69 

19  13.4 

—  1  25  27 

—0.5647 

.5606 

+.2354 

+9.4958 

.9776   I 

17 

u  Arietis 

—  3 

—71 

22  51.9 

+  2    4  55 

—0.8650 

.5628 

+.2270 

+9.5213 

.9746 

18 

47  Arietis 

6 

+38 

—40 

5  17.7 

+  8  16  13 

—0.1199 

.5710 

+.2168 

+9.5360 

.9727 

18 

•  Arietis 

tj 

+  7 

—69 

5  45.4 

+  8  42  49 

—0.6892 

.5694 

+.2157 

+9.5497 

.9708 

18 

t  Arietis 

+90 

+  14 

12     4.0 

—  8  14  13 

+0.8795 

.5815 

+.2016 

+9.5446 

.9715 

18 

t1  Arietis 

5 

+90 

+45 

14  34.1 

—  6  49     1 

+1.2604 

.5854 

+.1957 

+9.5470 

.9712 

18 

66  Arietis 

H 

+52 

—24 

17  22.5 

—  4     7  16 

+0.1357 

.5831 

+.1899 

+9.5794 

.9662 

18 

7  Tauri 

6 

—21 

—66 

19  40.8 

—  1  54  28 

—1.0920 

.5800 

+.1839 

+9.6090 

.9608 

18 

9Tauri 

6 

+64 

—14 

20  41.1 

—  0  56  31 

+0.3269 

.5871 

+.1816 

+9.5872 

.9649 

18 

g  Pleiadum 

H 

+32 

—41 

23  44.9 

+  203 

—0.2213 

.5877 

+.1738 

+9.6066 

.9613 

18 

6  Pleiadum 

4 

+42 

—32 

23  43.0 

+  1  58    0 

—0.0528 

.5883 

+.1731 

+9.6035 

.9618 

18 

m  Pleiadum 

7 

+  2 

—63 

23  48.6 

+  2    3  27 

—0.7562 

.5852 

+.1730 

+9.6159 

.9594 

18 

•  Tauri 

5 

+24 

—50 

23  50.1 

+  2    4  52 

—0.3832 

.5871 

+.1729 

+9.6096 

.9607 

18 

1  Pleiadum 

8 

+48 

—26 

23  55.9 

+  2  10  27 

+0.0603 

.5890 

+.1728 

+9  6022 

.9621 

18 

2  Pleiadum 

it 

,+25 

—48 

23  58.6 

+  2  12  58 

—0.3565 

.5871 

+.1727 

+9.6096 

.9607 

18 

3  Pleiadum 

+46 

—28 

23  59.5 

+  2  13  51 

+0.0225 

.5890 

+.1726 

+9.6031 

.9620 

19 

4  Pleiadum 

8 

+32 

—41 

0     0.0 

+  2  14  22 

—0.2260 

.5878 

+.1725 

+9.6074 

.9611 

19 

5  Pleiadum 

9 

+  17 

—57 

0     0.8 

+  2  15     5 

—0.5185 

.5863 

+.1725 

+9.6123 

.9601 

19 

6  Pleiadum 

9 

+35 

—38 

0     1.5 

+  2  15  46 

—0.1755 

.5881 

+1725 

+9.6066 

.9613 

19 

c  Pleiadum 

5 

+31 

—42 

0     4.5 

+  2  18  37 

—0.2452 

.5877 

+.1724 

+9.6080 

.9610 

19 

7  Pleiadum 

8 

+49 

—25 

0     5.7 

+  2  19  49 

+0.0833 

.5893 

+.1723 

+9.6022 

.9621 

19 

B.AC.  1155 

7 

+90 

+23 

0     5.9 

+  2  19  58 

+0.9668 

.5932 

+.1722 

+9.5865 

.9650 

19 

k  Pleiadum 

H 

+21 

—52 

0     6.1 

+  2  20  14 

—0.4260 

.5870 

+.1720 

+9.6111 

.9604 

19 

I  Pleiadum 

7i 

+23 

—50 

0     9.4 

+  2  24  21 

—0.3904 

.5871 

+.1718 

+9.6106 

.9604 

19 

9  Pleiadum 

4 

+42 

—31 

0  14.3 

+  2  28    4 

—0.0425 

.5888 

+.1716 

+9.6049 

.9616 

19 

d  Pleiadum 

5J 

+56 

—19 

0  16.6 

+  2  30  13 

+0.2030 

.5898 

+.1715 

+9.6007 

.9624 

19 

10  Pleiadum 

8 

+39 

—34 

0  19.1 

+  2  32  40 

—0.0941 

.5883 

+.1714 

+9.6061 

.9613 

19 

11  Pleiadum 

*h 

+48 

—26 

0  24.0 

+  2  37  24 

+0.0696 

.5893 

+.1714 

+9.6034 

.9619 

19 

12  Pleiadum 

si 

+27 

—46 

0  31.1 

+  2  44     8 

—0.3239 

.5872 

+.1713 

+9.6106 

.9604 

19 

13  Pleiadum 

+56 

—19 

0  33.6 

+  2  46  33 

+0.2026 

.5898 

+.1712 

+9.6016 

.9622 

19 

14  Pleiadum 

9 

+72 

—  7 

0  35.8 

+  2  48  24 

+0.4360 

.5909 

+.1711 

+9.5976 

.9630 

19 

15  Pleiadum 

H 

+49 

—25 

0  38.1 

+  2  50  56 

+0.0836 

.5893 

+.1710 

+9.6039 

.9618 

19 

16  Pleiadum 

4 

+69 

—  9 

0  38.6 

+  2  51  22 

+0.3927 

.5907 

+.1709 

+9.5985 

.9628 

19 

17  Pleiadum 

8 

+76 

—  5 

0  39.1 

+  2  51  51 

+0.4847 

.5912 

+.1708 

+9.5969 

.9631 

19 

18  Pleiadum 

8 

+49 

—25 

0  39.2 

+  2  51  57 

+0.0759 

.5886 

+.1706 

+9.6041 

.9617 

19 

p  Pleiadum 

H 

+50 

—24 

0  39.9 

+  2  52  36 

+0.1003 

.5888 

+.1704 

+9.6037 

.9618 

19 

19  Pleiadum 

8 

+84 

0 

0  40.2 

+  2  52  56 

+0.5761 

.5909 

+.1702 

+9.5958 

.9634 

19 

20  Pleiadum 

8 

+25 

—48 

0  40.4 

+  2  53     8 

—0.3659 

0.5866 

+.1701 

+9.6118 

9.9602 

OCCULTATIONS,    1857. 
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1 

ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OP 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

i 

TJmlMwg 

Parallel*. 

Wash- 
ington 
Mean 
Time  of 

6- 

At  Washington  Mean  Time  of  Conjunction. 

Date. 

Star's  Name. 

North- 
era. 

South- 
ern. 

H 

Y 

* 

f 

aini)     J    cosb 

June  19 

21  Pleiadam 

8* 

o 
+21 

o 
—52 

h.  m. 
0  41.4 

h.    m.    s. 
+  2  54     1 

—0.4310 

0.5865 

+.1700 

+9.6129  9.9600 

19 

22  Pleiadam 

8 

+63 

—14 

0  41.4 

+  2  54     8 

+0.3013 

.5898 

+.1699 

+9.6002     .9625 

19 

23  Pleiadam 

H 

+81 

—  2 

0  42.6 

+  2  55  15 

+0.5414 

.5909 

+.1698 

+9.5960     .9633 

19 

24  Pleiadam 

8 

+41 

—32 

0  42.9 

+  2  55  30 

—0.0619 

.5882 

+.1697 

+9.6067,    .9612 

19 

i/Taari 

3 

+51 

—23 

0  42.9 

+  2  55  33 

+0.1201 

.5890 

+.1696 

+9.6035 

.9618 

19 

25  Pleiadam 

«t 

+88 

+  2 

0  46.4 

+  2  58  53 

+0.6198 

.5915 

+.1695 

+9.5948 

.9635 

19 

26  Pleiadum 

9 

+90 

+  6 

0  48.8 

+  819 

+0.6922 

.5919 

+.1694 

+9.5937 

.9637 

19 

27  Pleiadum 

8* 

+42 

—31 

0  59.7 

+  8  11  38 

—0.0460 

.5891 

+.1693 

+9.6072 

.9611 

19 

28  Pleiadam 

7 

+90 

+15 

1     3.6 

+  3  15  23 

+0.8527 

.5935 

+.1692 

+9.5916 

.9641 

19 

29  Pleiadum 

8 

+41 

—32 

1     6.0 

+  3  17  40 

—0.0567 

.5897 

+.1691 

+9.6077 

.9611 

19 

t  Pleiadam 

7* 

+74 

—  6 

1  16.8 

+  8  27  59 

+0.4574 

.5917 

+.1690 

+9.5992 

.9627 

19 

/Pleiadam 

*r 

+61 

—15 

1  21.6 

+  3  32  35 

+0.2752 

.5911 

+.1689 

+9.6027 

.9620 

19 

h  Pleiadam 

*r 

+56 

—19 

1  22.0 

+  833    0 

+0.1994 

.5907 

+.1689 

+9.6042 

.9617 

19 

30  Pleiadam 

8* 

+73 

—  7 

1  22.7 

+  3  33  41 

+0.4427 

.5919 

+.1687 

+9.5998 

.9626 

19 

31  Pleiadam 

8 

+41 

—32 

1  23.8 

-H  3  34  45 

—0.0584 

.5896 

+.1685 

+9.6086 

.9609 

19 

32  Pleiadam 

8 

+42 

—31 

1  25.7 

+  8  36  36 

—0.0883 

.5897 

+.1688 

+9.6084 

.9609 

19 

33  Pleiadum 

* 

+50 

—24 

1  27.5 

+  8  38  18 

+0.0986 

.5902 

+.1681 

+9.6061 

.9613 

19 

34  Pleiadum 

+90 

+  5 

1  34.9 

+  8  45     2 

+0.6586 

.5931 

+.1679 

+9.5968 

.9631 

19 

35  Pleiadam 

9 

+52 

—22 

1  35.2 

H-  3  45  42 

+0.1323 

.5908 

+.1678 

+9.6060 

.9614 

19 

36  Pleiadum 

9 

+54 

—21 

1  38.6 

+  3  48  56 

+0.1667 

.5909 

+.1677 

+9.6056 

.9615 

19 

37  Pleiadam 

8 

+47 

—27 

1  39.1 

+  3  49  24 

+0.0369 

.5902 

+.1676 

+9.6078 

.9610 

19 

38  Pleiadam 

8 

+80 

—  2 

1  40.3 

+  3  50  33 

+0.5345 

.5927 

+.1675 

+9.5992 

.9627 

19 

B.A.C.  1192 

«J 

—28 

—65 

1  46.1 

+  3  57     5 

—1.1677 

.5847 

+.1674 

+9.6283 

.9567 

19 

39  Pleiadam 

8 

+40 

—33 

1  50.9 

+  4    0  43 

—0.0828 

.5900 

+.1672 

+9.6103 

.9605 

19 

40  Pleiadam 

n 

+75 

—  5 

2    0.9 

+  4  10  17 

+0.4713 

.5926 

+.1670 

+9.6012 

.9623 

19 

36  Taari 

«i 

+90 

+35 

7     7.6 

+  9    4  23 

+1.1062 

.5997 

+.1527 

+9.6044 

.9617 

19 

/jTaari 

6 

—  8 

—64 

9  30.3 

+11  21   14 

—0.9100 

.5920 

+.1455 

+9.6435 

.9533 

19 

/Taari 

H 

+79 

0 

13  53.8 

—  8  26  20 

+0.5101 

.6025 

+.1320 

+9.6306 

.9563 

22 

i  Geminor. 

4 

—12 

—62 

8  25.2 

+  7  12  59 

—0.9357 

.5904 

—.0936 

+9.6728     .9456 

22 

6*  Geminor. 

H 

—38 

—62 

9  57.4 

+  8  41  24 

—1.2143 

.5883 

—.0982 

+9.6746 

.9451 

22 

B.A.C.  2472 

6 

—43 

—62 

10  16.7 

+  8  59  53 

—1.2477 

.5881 

—.0988 

+9.6746 

.9451 

22 

v  Geminor. 

5 

+19 

—47 

12  18.4 

+10  56  33 

—0.4488 

.5905 

—.1059 

+9.6602)    .9490 

22 

c  Geminor. 

6 

+64 

—  9 

15  28.3 

—10     1  15 

+0.3081 

.5877 

—.1149 

+9.6438     .9532 

22 

<IP  Geminor. 

5 

—29 

—63 

19     5.3 

—  6  33    0 

—1.1498 

.5803 

—.1248 

+9.6590     .9494 

22 

w1  Cancri 

6 

+36 

—84 

22    4.5 

—  3  40  49 

—0.1588 

.5824 

—.1329 

+9.6385     .9545 

22 

to*  Cancri 

3 

+50 

—21 

22  21.4 

—  3  24  45 

+0.1050 

.5836 

—.1332 

+9.6340 

.9555 

23 

y1  Cancri 

—28 

—64 

1  42.2 

—  0  11  51 

—1.1559 

.5746 

—.1429 

+9.6460 

.9527 

23 

y*  Cancri 

4 

—  4 

—64 

1  48.5 

—  0     5  46 

—0.8414 

.5757 

—.1432 

+9.6409 

.9539 

23 

I  Cancri 

6 

+48 

—25 

5  53.5 

+  3  49  40 

+0.0500 

.5755 

—.1537 

+9.6172 

.9591 

23 

v1  Cancri 

7 

—  6 

—65 

8  22.5 

+  6  13     9 

—0.8811 

.5693 

—.1590 

+9.6259 

.9573 

23 

v9  Cancri 

«* 

+10 

—62 

9  10.8 

+  6  59  26 

—0.6178 

.5692 

—.1613 

+9.6197 

.9586 

23 

B.A.C.  2840 

7 

—  6 

—65 

9  36.6 

+  7  24  13 

—0.8931 

.5671 

—.1625 

+9.6230 

.9579 

23 

u*  Cancri 

6 

+  3 

—68 

10  22.5 

+  8     8  23 

—0.7558 

.5665 

—.1649 

+9.6187 

.9588 

23 

Y  Cancri 

4J 

+90 

+27 

15  19.5 

—11     5  S3 

+1.0457 

.5696 

—.1748 

+9.5783 

.9672 

25 

34  Leonis 

6 

+90 

+  4 

7  26.1 

+  3  38  21 

+0.8274 

.5246 

—.2400 

+9.3855 

.9868 

25 

37  Leonig 

6 

+86 

—48 

9  54.2 

+  6     1  56 

—0.1672 

.5206 

—.2419 

+9.3968 

.9861 

26 

/  Leonis 

5 

—  6 

—79 

2  22.7 

—  1  59  34 

—0.9486 

.5066 

—.2547 

+9.2921 

.9915 

26 

X  Leonis 

5 

+63 

—26 

10  40.4 

+  6     8  33 

+0.3230 

.5020 

—.2597 

+9.1493 

.9956 

26 

a  Leonis 

4 

+18 

—74 

19  15.4 

—  9  36  10 

—0.5291 

.4965 

—.2625 

+9.0741 

.9969 

27 

89  Leonis 

6 

+90 

—  5 

2  26.9 

—  2  36  48 

+0.7626 

.4933 

—.2643 

+8.8273 

.9990 

27 

(*  Virginia 

»ir 

+34 

—55 

11  20.2 

+  6     1  49 

—0.2014 

.4903 

—.2652 

+8.6514 

.9996 

27 

B.A.C.  4043 

*r 

+89 

—50 

16     2.4 

+10  36  18 

—0.0993 

.4891 

—.2650 

+8.3638 

.9999 

28 

B.A  C.  4200 

fcr 

+86 

+28 

8    8.4 

+  2  16     9 

+1.2639 

.4854 

—.2624 

+8.8242 

.9990 

28 

B  AC.  4225 

6 

+86 

+22 

10  15.6 

+  4  19  58 

+1.1896 

.4851 

-v2620 

+8.8715 

.9988 

28 

/Virginia 

6 

+85 

+29 

13     9.1 

+  7     8  44   +1.2718 

0.4849  —.2611 

+8.9444 

9.9983 

420 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  . 

AND  STABS  BY  THE  MOON,  FOB   THE  YEAB  1857. 

Date. 

Star's  Name. 

i 

Limiting 

Parallels. 

Waih- 

ington 

Mean 

Time  of 

4- 

At  Washington  Mean  Time  of  Conjunction. 

North- 
ern. 

South- 
em. 

H 

Y 

P 

q' 

smJ> 

cos  D 

June  28 

B.A.C.  4255 

6i 

o 
+14 

o 
—81 

h.    m. 
14  14.7 

h.  m.    f. 
+  8  12  87 

—0.5926 

0.4857 

-1-.2605 

—8.7965 

9.9992 

28 

B.A.C.  4294 

6* 

-f-57 

—32 

19  11.8 

—10  58  20 

+0.2414 

.4851 

—4585 

—8.9833 

.9980 

29 

B.A.C.  4394 

H 

-4-54 

—34 

6  56.9 

+  0  27  50 

+0.2034 

.4870 

—4527 

—9.1554 

.9955 

29 

58  Virginia 

6 

+80 

—  9 

11  54.8 

+  5  17  36 

+0.6922 

4867 

—.2496 

—94309 

.9936 

29 

a  Virginia 

1 

4-59 

—28 

16  12.1 

+  9  27  55 

+0.3139 

4879 

—4468 

—94572 

.9928 

SO 

B.A.C.  4531 

6 

+79 

+36 

21  25.4 

—  9  27  17 

+1.3177 

.4873 

—.2430 

—9.3348 

.9896 

30 

86  Virginia 

6 

—14 

—90 

3  36.6 

—  3  26  19 

—1.0203 

.4941 

—.2375 

—9.3075 

.9909 

80 

B.A.C.  4679 

3 

+14 

—75 

13  36.8 

+  6  17     6 

—0.5031 

4973 

—4279 

—9.3928 

.9864 

80 

B.A.C.  4700 

+50 

—38 

17    0.6 

+  9  35  12 

+0.2158 

4973 

—4242 

—9.4304 

.9836 

July    1 

BA.C.  4923 

6* 

+70 

+  3 

17     6.2 

+  8  57  41 

+0.8567 

.5086 

—.1935 

—9.5497 

.9708 

2 

B.A.C.  5023 

6 

+48 

—28 

2  39.2 

—  5  45  48 

+0.8035 

.5168 

—.1796 

— 9.5712 

.9676 

2 

42  Libra 

H 

+29 

—46 

14  17.0 

+  5  30  13 

—0.0216 

.5253 

—.1585 

—9.5982 

.9629 

2 

B.AC.  5197 

6 

+60 

—13 

16  55.2 

+  8    3  19 

+0.5789 

.5252 

—.1532 

—9.6138 

.9598 

2 

A  Scorpii 

5 

+65 

—  4 

20  36.6 

+11  37  87 

+0.7252 

.5270 

—.1461 

—9.6243 

.9576 

2 

B.A.C.  5253 

6 

+20 

—55 

20  45.9 

+11  46  39 

—0.1787 

.5307 

—.1458 

—9.6111 

.9604 

2 

B.A.C.  5254 

6 

—13 

—90 

20  46.8 

+11  47  28 

—0.7925 

.5329 

—.1458 

—9.6016 

.9622 

2 

B.A.C.  5255 

6 

+66 

—  1 

20  53.3 

+11  53  48 

+0.7792 

.5269 

—.1458 

—9.6257 

.9573 

2 

3  Scorpii 

6 

+59 

—13 

21     6.4 

—11  53  30 

+0.5664 

.5281 

—.1448 

—9.6231 

.9579 

2 

B.A.C.  5286 

% 

+21 

—53 

22  58.2 

—10    5  20 

—0.1866 

.5320 

—.1414 

—9.6165 

.9593 

2 

n  Scorpii 

+66 

+41 

23    3.8 

—  9  59  59 

+1.2584 

.5267 

—.1412 

—9.6372 

.9548 

8 

BJLC.  5314 

6 

+65 

—  5 

1  11.0 

—  7  56  53 

+0.7034 

.6300 

—.1371 

—9.6335 

.9556 

8 

B.A.C.  5847 

5 

+64 

+10 

3  23.4 

—  6  48  48 

+0.9318 

.5310 

—.1319 

—9.6410 

.9538 

3 

o  Scorpii 

H 

—  5 

—87 

9  27.8 

+  0    3  31 

—0.6001 

.5407 

—.1197 

—9.6300 

.9564 

3 

a  Scorpii 

4 

+21 

—49 

13  12.0 

+  3  40  11 

—0.0774 

.5410 

—.1114 

—9.6437 

.9532 

4 

B.A.C.  5800 

6} 

—39 

—90 

9  11.9 

—  1     1  21 

—1.0593 

.5566 

—.0633 

—9.6542 

.9506 

4 

43  Ophiachi 

6 

+20 

—44 

13    9.1 

+  2  47  89 

+0.0158 

.6536 

—.0529 

—9.6716 

.9459 

4 

3  SagitUrii 
B.A.C.  6068 

5 

—17 

—90 

23  38.3 

—11     5  51 

—0.6420 

.5610 

—.0249 

—9.6684 

.9469 

5 

64 

—  7 

—73 

3  33.5 

—  7  19     7 

—04279 

.5612 

—.0145 

—9.6722 

.9457 

5 

B.A.C.  6072 

+32 

—26 

4  22.1 

—  6  32  18 

+0.3192 

.5572 

—.0124 

—9.6819 

.9429 

5 

Y1  Sagittarii 

4 

+61 

+41 

7    4.3 

—  8  55  58 

+1.2182 

.5536 

—.0048 

—9.6935 

.9393 

5 

B.A.C.  6120 

H 

+  9 

—51 

7  514 

—  3  10  30 

—0.1059 

.5604 

—.0080 

—9.6769 

.9444 

5 

B.A.C.  6127 

5* 

+  14 

—45 

8  24.6 

—  2  38  81 

+0.0005 

.5600 

—.0015 

—9.6782 

.9440 

♦  5 

B.A.C  6190 

H 

+29 

—30 

12  22.6 

+  1  10  47 

+0.2625 

.5593 

+.0094 

—9.6814 

.9431 

5 

BAC.  6191 

4 

+  8 

—53 

12  22.8 

+  1  11     1 

—0.1862 

.5612 

+.0094 

—9.6763 

.9446 

5 

B.A.C  6220 

4 

+19 

—41 

14  20.8 

+  3    4  41 

+0.0676 

.5607 

+.0148 

—9.6786 

.9439 

6 

(f  Sagittarii 
t  Sagittarii 

11 

—45 

—90 

0  26.9 

—11  11  20 

—1.1150 

.5672 

+.0424 

—9.6590 

.9494 

6 

+80 

—34 

9  29.7 

—  2  28  17 

+0.1852 

.5602 

+.0671 

—9.6698 

.9464  | 

6 

B.A.C.  6628 

6 

+62 

+20 

16  59.5 

+  4  45     5 

+1.0462 

.5551 

+.0878 

—9.6786 

.9454  i 

6 

B.A.C.  6666 

6 

+40 

—26 

19  18.8 

+  6  59  25 

+0.3284 

.5579 

+.0935 

—9.6611 

.9486  | 

7 

w  Sagittarii 

5* 

+64 

+  7 

6  32.0 

—  6  11  85 

+0.8940 

.5524 

+.1226 

—9.6522 

.9512 

7 

A  Sagittarii 
B.A.C.  7049 

5 

+64 

+12 

7  54.2 

—  4  52  24 

+0.9600 

.5514 

+.1255 

—9.6007 

.9515 

8 

6 

—23 

—90 

21  26.0 

+  8  10  48 

—0.9097 

.5543 

+.1260 

—9.5894 

.9645 

8 

17  Capricor. 
B.A.C.  7197 

6 

—11 

—90 

4  53.4 

—  8  87  22 

—0.7312 

.5493 

+.1383 

—9.5741 

.9671 

8 

6 

+67 

—  4 

5  50.9 

—  7  41  49 

+0.7376 

.5442 

+.1743 

—9.5964 

.9632 

8 

yj  Capricor. 

H 

—16 

—90 

13  11.1 

—  0  36  38 

—0.9240 

.5457 

+.1912 

—9.5426 

.9718 

8 

X  Capricor. 

6 

+68 

+  3 

15     3.2 

+  1  11  47 

+0.8612 

.5386 

+.1945 

—9.5691 

.9679 

8 

27  Capricor. 

6 

+48 

—30 

15  30.7 

+  1  38  15 

+0.2762 

.5401 

+.1953 

—9.5569 

.9698 

8 

(p  Capricor. 

6 

+69 

+  9 

18  18.7 

+  4  20  31 

+0.9511 

.5370 

+.2008 

—9.5590 

.9695 

9 

Y  Capricor. 

P 

—  6 

—90 

5  44.6 

—  8  36  20 

—0.7887 

.5369 

+.2201 

—9.4734 

.9799 

9 

d  Capricor. 

+  6 

—86 

9     1.1 

—  5  26    6 

—0.6164 

.5346 

+4260 

—94602 

.9811 

9 

i  Aquarii 
42  Aquarii 
45  Aquarii 

? 

—  1 

—90 

18  17.7 

+  3  32  14 

—0.7768 

.5306 

+.2392 

—9.4003 

.9858 

9 

+  8 

—86 

23  17.9 

+  8  22  52 

—0.6287 

.5279 

+4458 

—9.3694 

.9878 

10 

6 

+46 

—38 

0  21.4 

H-  9  24  23 

+0.1279 

.5234 

+4471 

—9.4134 

.9849 

10 

50  Aquarii 
B.A.C.  7835 

•6 

+76 

+10 

2  59.4 

+11  57  19 

+1.0072 

.5229 

+4501 

—9.3912 

.9864 

10 

6* 

+77 

+15 

5  42.9 

—  9  24  20 

+1.0726 

0.5220 

+4533 

—9.3726 

9.9876 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB 

THE  YEAB  1857. 

Date. 

Star's  Name. 

i 

Limiting 
Parallel*. 

Wash- 
ington 
Mean 
Time  of 

6- 

At  Washington  Mean  Tim*  of  Conjunction. 

North- 
ern. 

o 

South- 
ern. 

H 

Y 

P 

q' 

sra°5> 

cos  D 

o 

h.    m. 

h.  m.    s. 

July  10 

a  Aquarii 

* 

—25 

—90 

6     2.3 

—  9     5  31 

—1.1747 

03261 

+.2536 

—9.2960 

9.9913 

10 

64  Aquarii 

-f-  2  —90 

10  15.5 

—  5    0  19 

—0.7588 

3240 

+.2578 

—9.2714 

.9923 

10 

70  Aquarii 

6 

-4-79 

+  8 

14  46.7 

—  0  37  36 

+0.9782 

3200 

+.2627 

—9.2924 

.9915 

10 

81  Aquarii 

6 

—  7 

—90 

21  10.1 

+  5  23  50 

—0.9463 

3209 

+.2678 

—9.1340 

.9959 

10 

82  Aquarii 

6 

—34 

—90 

21  443 

+  6     6  56 

—1.2981 

.5211 

+.2683 

—9.1062 

.9964 

10 

A1  Aquarii 

6 

+54 

—34 

23     1.0 

+  7  21  20 

+0.2111 

3190 

+.2690 

—9.1677 

.9952 

10 

h*  Aquarii 

7 

+59 

—29 

23     5.9 

+  7  26  14 

+0.2954 

.5190 

+.2691 

—9.1707 

.9952 

10 

A3  Aquarii 

7 

+75 

—16 

23  22.6 

+  7  42  14 

+0.5597 

.5185 

+.2693 

—9.1799 

.9950 

11 

A4  Aquarii 

H 

+70 

—20 

0    2.1 

+  8  20  30 

+0.4842 

.5186 

+.2698 

—9.1676 

.9953 

11 

if  Aquarii 

5 

+30 

—59 

3  34.4 

+11  46  17 

—0.2603 

3M7 

+.2724 

—9.0743 

.9969 

11 

96  Aquarii 
B.A.C.  8134 

54 

+17 

—76 

6    5.1 

—  9  47  42 

—0.5202 

.5187 

+.2739 

—9.0121 

.9977 

11 

+  7 

—90 

7    4.7 

—  8  39  59 

—0.7139 

.5188 

+.2744 

—8.9776 

.9980 

11 

20  Piscium 

6 

+87 

+  9 

20  17.8 

+  3  58  41 

+0.9977 

3190 

+.2744 

—8.7921 

.9992 

11 

B.A.C.  8276 

3 

—21 

—90 

20  44.9 

+  4  25    3 

—1.1610 

.5198 

+.2747 

—83690 

9.9999 

11 

B.A.C.  8311 

—  9 

—90 

23  42.5 

+  7  17    5 

—1.0030 

3181 

+.2809 

+8.0760 

0.0000 

IS 

B.A.C.  8365 

3 

+89 

+12 

4  48.4 

—11  46  24 

+1.0588 

3181 

+.2816 

—83536 

9.9999 

IS 

B.A.C.  57 

+80 

—15 

11     5.7 

—  5  40  49 

+0.5812 

3188 

+.2816 

+8.1948 

.9999 

13 

60  Piscium 

6 

+17 

—75 

1  33.9 

+  8  20  16 

—0.5381 

.5228 

+.2787 

+9.0166 

.9976 

IS 

62  Piscium 

6 

—  8 

—84 

1  59.4 

-t-  8  44  54 

—0.9910 

3226 

+.2787 

+9.0554 

.9972 

13 

B.A.C.  221 

6 

+90 

+11 

1  59.6 

+  8  45    3 

+1.0231 

3244 

+.2787 

+8.8994 

.9986 

13 

d  Piscium 

5 

—20 

—83 

2  10.8 

+  8  55  59 

—1.2298 

3224 

+.2787 

+9.0740 

.9969 

13 

•  Piscium 

4 

+65 

—25 

9     3.4 

—  8  24  34 

+0.3570 

3265 

+.2752 

+9.0934 

.9966 

14 

7T  Piscium 

5 

+63 

—25 

1     5.8 

+  7     6  28 

+0.3261 

3361 

+.2633 

+9.2964 

.9913 

15 

27  Arietis 

6 

+83 

—  7 

1     6.5 

+  6  17  39 

+0.5844 

3551 

+.2325 

+9.4677 

.9804 

15 

B.A.C.  782 

H 

+27 

—54 

2  15.1 

+  7  23  47 

—03391 

3533 

+.2305 

+94958 

.9776 

15 

u  Arietis 

*i 

+10 

—70 

5  59.4 

+11     0    1 

—0.6506 

3556 

+.2231 

+93214 

.9746 

15 

47  Arietis 

6 

+50 

—29 

12  85.9 

—  6  58     1 

+0.0928 

3633 

+.2117 

+9.5360 

.9727 

15 

•  Arietis 

4i 

+19 

—60 

13    43 

—  6  10  89 

+0.4851 

3619 

+.2106 

+9.5497 

.9708 

15 

£  Arietis 

4 

+90 

+28 

19  33.5 

+  040 

+1.0933 

.5731 

+.1954 

+9.5446 

.9715 

16 

66  Arietis 

4 

+64 

—15 

1     1.0 

+  5  19     1 

+03283 

3754 

+.1845 

+9.5794 

.9662 

16 

7  Tauri 

6 

—  8 

—66 

3  23  .2 

+  7  35  43 

—0.9215 

3720 

+.1791 

+9.6090 

.9608 

16 

9Tauri 

6 

+78 

—  4 

4  253 

+  8  35  24 

+0.5147 

.5789 

+.1763 

+93872 

.9649 

•       16 

g  Pleiadum 

3 

+41 

—32 

7  30.4 

+11  33  13 

—0.0591 

.5792 

+.1688 

+9.6066 

.9613 

16 

6  Pleiadum 

+52 

—23 

7  323 

+11  35     4 

+0.1228 

.5799 

+.1688 

+9.6035 

.9618 

16 

m  Pleiadum 

7 

+12 

—61 

7  38.1 

+11  40  40 

—0.5905 

3768 

+.1687 

+9.6159 

.9574 

16 

•  Tauri 

5 

+83 

—40 

7  39.7 

+11  42  10 

—0.2123 

3788 

+.1686 

+9.6096 

.9607 

16 

1  Pleiadum 

8 

+59 

—17 

7  45.7 

+11  47  57 

+0.2375 

3808 

+.1685 

+9.6022 

.9621 

16 

2  Pleiadum 

it 

+34 

—39 

7  48.4 

+11  50  30 

—0.1855 

3789 

+.1684 

+9.6096 

.9607 

16 

3  Pleiadum 

+56 

—19 

7  49.4 

+11  51  28 

+0.1990 

3807 

+.1683 

+9.6030 

.9620 

16 

4  Pleiadum 

8 

+42 

—32 

7  49.9 

+11  51  57 

—0.0531 

3795 

+.1682 

+9.6074 

.9611 

16 

5  Pleiadum 

9 

+26 

—47 

7  504 

+11  52  28 

-03447 

3781 

+.1681 

+9.6123 

.9601 

16 

6  Pleiadum 

9 

+44 

—29 

7  51.4 

+11  53  23 

—0.0020 

3797 

+.1680 

+9.6066 

.9613 

16 

c  Pleiadum 

5 

+41 

—33 

7  54.5 

+11  56  21 

—0.0728 

3795 

+.1679 

+9.6080 

.9610 

16 

7  Pleiadum 

8 

+60 

—16 

7  55.7 

+11  57  32 

+0.2604 

3809 

+.1678 

+9.6023 

.9621 

16 

B.A.C.  1155 

7 

+90 

+37 

7  55.9 

+11  57  42 

+1.1564 

.5850 

+.1677 

+9.5865 

.9650 

16 

k  Pleiadum 

H 

+30 

—42 

7  56.2 

+11  58    0 

—0.2650 

3788 

+.1678 

+9.6111 

.9606 

16 

/  Pleiadum 

A 

+32 

—40 

7  59.5 

—11  58  48 

—0.2202 

3789 

+.1677 

+9.6107 

.9604 

16 

9  Pleiadum 

4 

+52 

—22 

8    5.1 

—11  53  24 

+0.1340 

3807 

+.1676 

+9.6049 

.9616 

16 

d  Pleiadum 

5 

+68 

—10 

8    6.9 

—11  51  43 

+03314 

3819 

+.1675 

+9.6007 

.9624 

16 

10  Pleiadum 

8 

+49 

—25 

8    9.5 

— U  49  13 

+0.0802 

3804 

+.1674 

+9.6061 

.9613 

16 

11  Pleiadum 

H 

+59 

—17 

8  143 

—11  44  27 

+0.2443 

3812 

+.1673 

+9.6034 

.9618 

16 

12  Pleiadum 

H 

+36 

—37 

8  21.8 

—11  37  24 

-0.1533 

3795 

+.1672 

+9.6106 

.9604 

16 

13  Pleiadum 

4 

+68 

—10 

8  24.4 

— 11  34  56 

+03799 

3820 

+.1671 

+9.6016 

.9622 

16 

14  Pleiadum 

9 

+88 

+  2 

8  26.7 

—11  32  41 

+0.6165 

3831 

+.1670 

+9.5976 

.9630 

16 

15  Pleiadum 

8* 

+60 

—  16 

8  29.1 

—11  30  25 

+0.2590 

0.5816 

+.1669 

+9.6039 

9.9618 

422 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BT  THE  MOON,  FOB 

THE  YEAB  1857. 

i 

*  limiting 

Parallels. 

Wash- 
ington 
Mean 
Time  of 

6. 

At  Washington  Mean  Time  of  Conjunction. 

Date. 

Star's  Nam*. 

North- 
cm. 

South- 

H 

Y 

? 

^ 

sm°f> 

OOBJ> 

o 

o 

h.   m. 

h.    m.    s. 

Joly  16 

16  Pleiadnm 

n 

+84 

0 

8  29.5 

—11  29  59 

+0.5726 

0.5830 

+.1668 

+9.5985  9.9628 

16 

17  Pleiadam 

8 

+90 

+  5 

8  30.1 

—11  29  28 

+0.6658 

.5833 

+.1667 

+95969 

.9631 

16 

18  Pleiadnm 

8 

-+-60 

—16 

8  30.2 

—11  29  18 

+0.2513 

.5815 

+.1666 

+9.6041 

.9617 

16 

p  Pleiadum 

n 

+61 

—15 

8  30.9 

—11  28  41 

+0.2759 

.5817 

+.1665 

+9.6037 

.9618 

16 

19  Pleiadam 

8 

+90 

+10 

8  31.2 

—11  28  20 

+0.7583 

.5839 

+.1664 

+95953 

.9634 

16 

20  Pleiadam 

8 

+34 

—39 

8  31.4 

—11  28     8 

—0.1967 

.5796 

+.1663 

+9.6118 

:    .9602 

16 

21  Pleiadam 

8* 

+30 

—43 

8  32.4 

—11  27  12 

—0.2623 

.5793 

+.1663 

+9.6129 

.9600 

16 

22  Pleiadam 

8 

+76 

—  5 

8  32.4 

—11  27  11 

+0.4802 

.5827 

+.1661 

+9.6002 

.9625 

16 

23  Pleiadam 

8* 

+90 

+  8 

8  33.7 

—11  25  58 

+0.7236 

.5838 

+.1659 

+95960 

.9633 

16 

24  Pleiadam 

8 

+51 

—23 

8  33.9 

—11  25  43 

+0.1119 

.5811 

+.1657 

+9.6064 

.9613 

16 

n  Taari 

3 

+62 

—14 

8  34.0 

—11  25  38 

+0.2960 

.5817 

+.1655 

+9.6035 

.9618 

16 

25  Pleiadam 

8* 

+90 

+  13 

8  37.6 

—11  22  12 

+0.8028 

.5840 

+.1653 

+9.5948 

.9635 

16 

26  Pleiadam 

9 

+90 

+17 

8  40.0 

—11  19  54 

+0.8765 

.5844 

+.1651 

+95937 

.9637 

16 

27  Pleiadam 

H 

+52 

—23 

8  51.3 

—11     9     6 

+0.1276 

.5812 

+.1649 

+9.6072 

.9611 

16 

28  Pleiadam 

7 

+90 

+28 

8  55.3 

—11     5  14 

+1.0388 

.5854 

+.1647 

+95916 

.9641 

16 

29  Pleiadam 

8 

+51 

—28 

8  57.7 

—11     3    2 

+0.1174 

.5813 

+.1646 

+9.6077 

.9611 

16 

t  Pleiadam 

7i 

+90 

+  4 

9     8.8 

—10  52  14 

+0.6360 

.5838 

+.1645 

+95992 

.9627 

16 

/Pleiadam 

4,r 

+73 

—  6 

9  13.7 

—10  47  30 

+0.4524 

.5830 

+.1644 

+9.6027 

.9620 

16 

A  Pleiadam 

*;r 

+67 

—10 

9  14.2 

—10  47     5 

+0.3702 

.5825 

+.1643 

+9.6042 

.9617  1 

16 

30  Pleiadam 

»I 

+89 

+  3 

9  14.9 

—10  46  24 

+0.6226 

.5844 

+.1642 

+95998 

.9626  | 

16 

31  Pleiadam 

8 

+51 

—23 

9  16.0 

—10  45  18 

+0.1142 

.5816 

+.1641 

+9.6086 

.9609  | 

16 

32  Pleiadam 

8 

+52 

—22 

9  18.0 

—10  43  26 

+0.1344 

.5817 

+.1640 

+9.6054 

.9609  | 

16 

33  Pleiadam 

* 

+61 

—15 

9  19.9 

—10  41  32 

+0.2744 

.5811 

+.1639 

+9.6061 

.9613 

16 

34  Pleiadam 

+90 

+14 

9  27.3 

—10  34  30 

+0.8300 

.5841 

+.1638 

+9.5968 

.9631   1 

16 

35  Pleiadam 

9 

+63 

—14 

9  27.7 

—10  34     9 

+0.2967 

.5819 

+.1687 

+9.6060 

.9614 

16 

36  Pleadiam 

9 

+65 

—12 

9  31.2 

—10  30  45 

+0.3331 

.5827 

+.1686 

+9.6056 

.9615 

16 

37  Pleiadam 

8 

+57 

—19 

9  31.7 

—10  30  16 

+0.2020 

.5820 

+.1636 

+9.6078 

.9610 

16 

38  Pleiadam 

8 

+90 

+  7 

9  33.0 

—10  29     2 

+0.7073 

.5843 

+.1635 

+95991 

.9627 

16 

B.A.C.  1192 

H 

+15 

—65 

9  88.9 

—10  23  21 

—1.0514 

.5769 

+.1684 

+9.6283 

.9567 

16 

39  Pleiadam 

8 

+50 

—24 

9  43.9 

—10  18  34 

—0.0888 

.5824 

+.1632 

+9.6103 

.9605 

16 

40  Pleiadam 

n 

+90 

+  5 

9  54.1 

—10    8  42 

+0.6500 

.5851 

+.1627 

+9.6012 

.9623 

16 

p  Taari 

6 

+  1 

—64 

17  36.3 

—  2  45     2 

—0.7672 

.5877 

+.1414 

+9.6435 

.9533 

16 

<p  Taari 

5 

+31 

—63 

21  13.6 

+  0  43  27 

+1.1768 

.5840 

+.1310 

+9.6571 

.949? 

16 

/Taari 

3 

+90 

+  9 

22     6.9 

+  1  34  31 

+0.6620 

.5943 

+.1288 

+9.6306 

.9563 

17 

B.A.C.  1648 

+56 

—  9 

19  51.3 

—  1  35  36 

+0.1917 

.6037 

+.0597 

+9.6687 

5467 

17 

/J  Taari 
B.A.C.  1709 

2 

+23 

—39 

21  46.9 

+  0  15  58 

—0.8772 

.6007 

+.0530 

+9.6784 

.9440 

17 

3 

+  9 

—61 

23     0.5 

+  1  25  33 

—0.9031 

.5978 

+.0485 

+9.6865 

5415 

18 

B.A.C.  1746 

+90 

+19 

1  20.4 

+  3  39  31 

+0.7105 

.6075 

+.0408 

+9.6654 

.9477 

18 

B.A.C.  1772 

6 

—  3 

—61 

2  32.1 

+  4  48     8 

—0.8140 

.5993 

+.0369 

+9.6874 

.9413 

18 

136  Taari 

5 

+90 

+32 

7  4*3 

+  9  54    4 

+0.8936 

.6093 

+.0190 

+9.6655 

.9476 

18 

B.A.C.  1882 

H 

+20 

—40 

8  51.2 

+10  50  56 

—0.4354 

.6020 

+.0151 

+9.6844 

.9422 

18 

*  Auriga 

4 

—20  —61 

15  43.6 

—  4  84  18 

—1.0494 

.5897 

—.0084 

+9.6930 

.9335 

22 

34  Leonis 

6 

+87|  —  7 

16  53.6 

—•9    6     4 

+0.6395 

.5282 

—.2436 

+95855 

.9868 

23 

37  Leonis 

6 

+26  —59 

18  54.6 

—  7     9  43 

—0.3558 

.5241 

—.2454 

+95968 

.9861 

23 

/Leonis 

5 

—21 

—79 

11  36.2 

+  9     I  52 

—1.1647 

.5100 

—.2591 

+9.2921 

.9915  ' 

23 

X  Leonis 

5 

+49 

—39 

19  46.9 

—  7  22    0 

+0.0854 

5066 

—.2632 

+9.M93 

.9956 

24 

ft  Leonis 

4 

+  5 

—77 

4  14.4 

+  1  10  48 

—0.7750 

5007 

—.2665 

+9.0741 

.9969  1 

24 

89  Leonis 

6 

+74 

—19 

11   19.4 

+  8    3  39 

+0.4988 

.4982 

—.2678 

+8.8273 

.9990  , 

24 

,*  Virginia 

H 

+21 

—72 

20    4.7 

—  7  29  43 

—0.4698 

4942 

—.2683 

+8.6514 

.9996 

25 

B.A.C.  4043 

«I 

+26 

—66 

0  42.7 

—  2  55  30 

—0.3735 

.4929 

—.2680 

+85640 

.9999 

25 

B.A.C.  4200 

^ 

+86 

+  7 

16  34.8 

—11  29  35 

+0.9697 

.4888 

—.2651 

—8.8242 

.9990 

25 

B.A.C.  4255 

+86 

+  2 

18  40.4 

—  9  27  28 

+0.8950 

.4886 

—.2644 

—8.8714 

.9968 

25 

/"  Virginia 

6 

+85 

+  8 

21  31.5 

—  6  41     4 

+0.9941 

.4884 

—.2632 

—8.9444 

.9983 

25 

B.A.C.  4255 

3 

—  2 

—90 

22  36.2 

—  5  38    4 

—0.8787 

.4894  —.2629 

—8.7965 

.9992 

26 

B.A.C.  4294 

+41 

—47 

3  29.5 

—  0  52  48 

—0.0514 

0.4888   —.2607 

—8.9832 

9.9980 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB   THE  TEAB  1857. 

1 

Pirmllelfl. 

Wash- 
ington 
Mean 
TinMof 

6- 

At  Washington  Mean  Ifan*  of  Conjunction. 

Date. 

Start  Nam*. 

I 

North* 
era. 

Sonth- 

H 

Y 

P* 

t 

ab^i 

cos  D 

o 

o 

h.    m. 

b,  m.    s. 

July  26 

B.A.C.  4394 

H 

+38 

—49 

15     6.3 

+10  25     2 

—0.0910 

0.4893 

—.2541 

—9.1553 

9.9955 

26 

50  Virginia 

6 

+81 

+25 

15  45.8 

+11     3  25 

+1.2196 

.4878 

—.2542 

—9.2207 

.9939 

26 

58  Virginia 

6 

+64 

—24 

20     1.0 

—  8  48  20 

+0.3962 

.4891 

—.2509 

—9.2309 

.9936 

27 

a  Virginia 

1 

+43 

—44 

0  15.8 

—  4  40  85 

+0.0202 

.4907 

—.2475 

—9.2572 

.9928 

27 

B.A.C.  4531 

6 

+78 

+11 

5  26.3 

+  0  21  19 

+1.0215 

4904 

—.2433 

—9.3348 

.9896 

27 

86  Virginia 

6 

—40 

—90 

11  34.3 

+  6  19  11 

—1.3229 

4957 

—.2381 

—9.3075 

.9909 

27 

B.A.C.  4679 

6* 

—  2 

—90 

21  29.7 

—  8     2  12 

—0.7842 

4942 

—.2247 

— 9.3923 

.9864 

28 

B.A.C.  4700 

4 

+35 

—48 

0  53.1 

—  4  44  32 

—0.0650 

4989 

—.2239 

—9.4304 

.9836 

29 

B.A.C.  4923 

6 

+66 

—13 

0  53.6 

—  5  26  12 

+0.5986 

.5094 

—.1924 

—9.5497 

.9708 

29 

B.A.C.  5023 

6 

+35 

—42 

10  25.9 

+  3  48  42 

+0.0547 

.5167 

—.1770 

—9.5712 

.9676 

29 

42  Libras 

H 

+17 

—59 

22    3.8 

—  8  55  13 

—0.2502 

.5250 

—.1566 

—9.5982 

.9629 

80 

B.AC.  5197 

6 

+48 

—25 

0  42.1 

—  6  22    8 

+0.3538 

.5245 

—.1519 

—9.6188 

.9598 

30 

6  Scorpii 

5 

+65 

+27 

3     8.0 

—  4     0  49 

+1.1495 

.5224 

—.1469 

—9.6311 

.9561 

30 

A  Scorpii 

5 

+55 

—17 

4  23.7 

—  2  47  34 

+0.5059 

.5263 

—.1442 

—9.6243 

.9576 

30 

B.A.C.  5253 

6 

+  8 

—69 

4  33.0 

—  2  38  30 

—0.3924 

.5298 

—.1439 

—9.6112 

.9608 

80 

B.A.C.  5254 

6 

—27 

—90 

4  35.9 

—  2  35  39 

—1.0107 

.5322 

—.1441 

—9.6016 

.9622 

80 

B.A.C.  5255 

6 

+58 

—14 

4  40.4 

—  2  31  22 

+0.5601 

.5262 

—.1441 

—9.6257 

.9578 

80 

3  Scorpii 

6 

+46 

—26 

4  53.7 

—  2  18  27 

*t-OJ477 

.5272 

—.1435 

—9.6231 

.9579 

30 

B.A.C.  5286 

6* 

+10 

—67 

6  45.5 

—  0  30  21 

—0.3517 

.5310 

—.1395 

—9.6165 

.9593 

SO 

n  Scorpii 

4 

+65 

+18 

6  51.0 

—  0  25    2 

+1.0424 

.5258 

—.1392 

—9.6372 

.9548 

80 

B.A.C.  5314 

6 

+54 

—18 

8  58.4 

+  1  88  17 

+0.4906 

.5292 

—.1349 

—9.6335 

.9556 

30 

B.A.C.  5347 

5 

+64 

—  4 

11  11. 1 

+  3  46  33 

+0.7228 

.5294 

—.1808 

—9.6410 

.9538 

30 

a  Scorpii 

H 

—16 

—90 

17  16.1 

+  9  39  28 

—0.7993 

.5397 

—.1175 

—9.6300 

.9564 

30 

a  Scorpii 

lt 

+  11 

—61 

21     0.6 

—10  43  31 

—0.2704 

.5399 

—.1095 

—9.6437 

.9532 

31 

B.A.C  5800 

4 

—55 

—90 

17     2.0 

+  8  36  27 

—1.2348 

.5591 

—.0615 

—9.6542 

.9506 

31 

43  Ophinchi 

6 

+16 

—49 

19  41.3 

+11  10    8 

—0.0672 

.5519 

—.0547 

—9.6716 

.9459 

Aug.    1 

3  Sagittarii 
B.A.C.  6063 

5 

—24 

—90 

7  29.5 

—  1  26  50 

—0.7738 

.5599 

—.0239 

—9.6684 

.9469 

1 

3 

—13 

—84 

11  24.7 

+  2  19  54 

—0.5524 

.5603 

—.0130 

—9.6722 

.9457 

I 

B.A.C.  6072 

+25 

—34 

12  13.3 

+  3     6  43 

+0.1947 

.5570 

—.0106 

—9.6819 

.9429 

1 

Yl  Sagittarii 

4 

+61 

-1-26 

14  55.5 

+  5  43     1 

+1.0970 

.5530 

—.0033 

—9.6935 

.9393 

1 

B.A.C.  6120 

«* 

+  2 

—58 

15  42.6 

+  6  28  27 

—0.2233 

.5597 

—.0008 

—9.6769 

.9444 

1 

B  AC.  6127 

5 

+  8 

—52 

16  15.8 

+  7     0  23 

—0.1166 

.5612 

+.0006 

—9.6782 

.9440 

1 

B.A.C  6190 

H 

+23 

—36 

20  13.5 

+10  49  27 

+0.1531 

.5608 

+.0118 

—9.6814 

.9431 

1 

BAC.  6191 

•t 

+  3 

—60 

20  13.8 

+10  49  40 

—0.2459 

.5628 

+.0118 

—9.6763 

.9446 

1 

B.A.C.  6220 

«i 

+14 

—47 

22  11.5 

—11  16  50 

—0.0384 

.5606 

+.0169 

—9.6784 

.9440 

2 

<p  Sagittarii 

51 

—52 

—90 

8  16.3 

—  1  34    9 

—1.1979 

.5673 

+.0447 

—9.6590 

.9494 

2 

r  Sagittarii 
B.A.C.  6628 

+26 

—38 

17  17.2 

+  7     6  56 

+0.1161 

.5610 

+.0696 

—9.6696 

.9465 

3 

6 

+62 

+15 

0  44.6 

—  9  42     2 

+0.9882 

.5561 

+.0899 

—9.6736 

.9454 

3 

B.A.C.  6666 

6 

+37 

—29 

3    3.1 

—  7  28  35 

+0.2776 

.5592 

+.0958 

—9.6611 

.9488 

3 

»  Sagittarii 

H 

+64 

+  5 

14  11.4 

+  3  15  32 

+0.8628 

.5543 

+.1246 

—9.6519 

.9512 

3 

A  Sagittarii 

5 

+64 

+10 

15  33.0 

+  4  34    8 

+0.9318 

.5533 

+.1284 

—9.6507 

.9515 

4 

B.A.C.  7049 

6 

—30 

—90 

4  56.9 

—  6  30  41 

—1.0760 

.5571 

+.1602 

—9.5894 

.9645 

4 

17  Capricor. 
B.A.C.  7191 

6 

—  5 

—90 

12  19.0 

+  0  55  58 

—0.7057 

.5525 

+.1773 

—905741 

.9671 

4 

6 

+65 

—  3 

13  15.8 

+  1  30  43 

+0.7550 

.5466 

+.1796 

—9.5964 

.9632 

4 

y\  Capricor. 

*i 

—13 

—90 

20  30.3 

+  8  30    9 

—0.8797 

.5492 

+.1947 

—9.5426 

.9718 

4 

X  Capricor. 

6 

+68 

+  5 

22  20.8 

+10  16  53 

+0.8975 

.5424 

+.1978 

-9.5691 

.9679 

4 

27  Capricor. 

6 

+50 

—28 

22  48.0 

+10  43     7 

+0.3170 

.5444 

+.1990 

—9.5568 

.9698 

5 

(p  Capricor. 

6 

+69 

+12 

1  33.5 

—10  36  59 

+0.9936 

.5409 

+.2010 

—9.5590 

.9695 

5 

y  Capricor. 

*h 

0 

—90 

12  49.1 

+  0  15  43 

—0.7096 

.5410 

+.2244 

—94734 

.9799 

5 

6  Capricor. 

3 

+10 

—78 

16    2.4 

+  3  22  38 

—0.5318 

.5387 

+.2300 

—94602 

.9811 

6 

i  Aqnarii 
42  Aqnarii 

*b 

+  5 

—90 

1     9.9 

—11  47  59 

—0.6720 

.5351 

+.2433 

—94003 

.9858 

6 

6 

+14 

—76 

6    4.7 

—  7     2  44 

—0.5140 

.5331 

+.2497 

—9.3694 

.9878 

6 

45  Aqnarii 

6 

+52 

—32 

7     7.2 

—  6     2  19 

+0.2379 

.5806 

+.2514 

—9.3841 

.9869 

6 

50  Aqnarii 

6 

+76 

+19 

9  42.4 

—  3  32  29 

+1.1340 

.5279 

+.2544 

—9.3912 

.9864 

6 

a  Aqnarii 

4 

—15 

—90 

12  42.1 

—  0  88  16 

—1.0419 

0.5309 

+.2573 

—9.2960 

9.9913 

424 
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ELEMENTS  FOR  FACILITATING  THE   CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS 

AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1857. 

Date. 

Star's  Name. 

i 

TJmltfng 

Parallels. 

Wash- 
ington 
Mean 
Time  of 

6. 

At  Washington  Mean  Time  of  Conjunction. 

North- 
ern. 

South< 
era. 

H 

Y 

J>' 

f 

shff) 

1    eoeD 

o 

o 

h.  m. 

h.    m.    s. 

Aug.    6 

58  Aquarii 

6 

+  6 

—90 

13  11.5 

—  0    9  46 

—0.6792 

0.5298 

+.2587 

—9.3046  9.9910 

6 

64  Aquarii 

«i 

+10 

—85 

16  50.8 

+  3  22  27 

—0.6230 

.5290 

+.2623 

—9.2714 

.9923 

6 

70  Aquarii 

6 

+79 

+16 

21   17.1 

+  7  40  19 

+1.1085 

.5249 

+.2668 

—94923 

.9915 

6 

X  Aquarii 

4 

—53 

—90 

23  18.0 

+  9  37  18 

—1.4152 

.5281 

+.2686 

—9.1612 

,    .9954 

7 

81  Aquarii 

6 

—  7 

—90 

3  83.7 

—10  15    3 

—0.9437 

.5259 

+.2719 

—9.1840 

.9959 

7 

82  Aquarii 

6 

—10 

—90 

4     7.3 

—  9  42  32 

—1.1379 

.5262 

+.2728 

—9.1061 

.9964 

7 

hl  Aquarii 

6 

+63 

—26 

5  23.5 

—  8  28  45 

+0.3624 

.5241 

+.2786 

—9.1676 

.9952 

7 

A*  Aquarii 

7 

+68 

—22 

5  27.6 

—  8  26  27 

+0.4460 

.5242 

+.2785 

—9.1706 

.9952 

7 

h3  Aquarii 

7 

+81 

—  8 

5  43.9 

—  8    8  57 

+0.7086 

.5236 

+.2734 

—9.1798 

4950 

7 

A4  Aquarii 

n 

+78 

—14 

6  22.8 

—  7  31  21 

+0.6057 

.5235 

+4789 

—9.1676 

4953 

7 

if  Aquarii 

5 

+38 

— 40 

9  51.4 

—  4    9  17 

—0.0976 

.5236 

+.2765 

—9.0742 

.9969 

7 

96  Aquarii 
B.A.C.  8134 

* 

+26 

—64 

12  19.6 

—  1  45  46 

—0.3517 

.5237 

+.2781 

—9.0120 

4977 

7 

+16 

—77 

13  18.2 

—  0  49     0 

—0.5893 

.5235 

+.2785 

—8.9776 

4980 

8 

20  Piscium 

6 

+87 

+20 

2  18.6 

+11  46  55 

+  1.1736 

.5216 

+.2839 

—8.7919 

4992 

8 

B.A.C.  8276 

<* 

—  6 

—90 

2  45.3 

—11  47  10 

—0.9621 

.5223 

+.2841 

—84686 

9.9999 

8 

B.A.C.  8311 

6i 

+  5 

—90 

5  40.6 

—  8  57  22 

—0.7699 

.5221 

+.2845 

—8.0751 

0.0000 

8 

B.A.C.  8365 

6I 

+89 

+26 

10  41.7 

—  4     5  42 

+1.2489     .5222 

+4850 

—84530 

94999 

8 

B.A.C.  57 

4 

+90 

—  4 

11*54.0 

+  1  54  53 

+0.7818 

.5233 

+.2849 

+8.1954 

4999 

9 

60  Piscium 

6 

+28 

—61 

7  12.9 

—  8  13  27 

—0.3203 

.5255 

+.2810 

+9.0167 

.9976 

9 

62  Piscium 

6 

+  5 

—78 

7  38.1 

—  7  49    3 

—0.7711 

.5258 

+.2808 

+9.0555 

4972 

9 

B.A.C.  221 

6 

+90 

+27 

7  38.2 

—  7  48  54 

+1.2386 

.5275 

+.2808 

+8.8993 

4986 

9 

6  Piscium 

5 

—  9 

—83 

7  49.3 

—  7  38  10 

—1.0095 

.5255 

+.2808 

+9.0741 

4969 

9 

•  Piscium 

4 

+80 

—14 

14  38.6 

—  1     2    4 

+0.5761 

.5291 

+.2770 

+9.0935 

4966 

10 

n  Piscium 

5 

+79 

—13 

6  36.6 

—  9  35  26 

+0.5501 

.5367 

+.2641 

+9.2964 

4913 

10 

104  Piscium 

«i 

—45 

—77 

7  34.2 

—  8  89  45 

—1.3763 

.5335 

+.2629 

+94702 

4877 

11 

27  Arietis 

6 

+90 

+  5 

6  39.9 

—10  21  36 

+0.8049 

.5535 

+.2314 

+9.4678 

4804 

11 

B.A.C.  782 

6* 

+38 

—43 

7  49.0 

—  9  14  56 

—0.1223 

.5515 

+.2294 

+9.4958 

4776 

11 

H  Arietis 

4 

+21 

—59 

11  34.9 

—  5  37     4 

—0.4870 

.5533 

+.2224 

+9.5214 

.9746 

11 

47  Arietis 

6 

+63 

—19 

18  14.9 

+  0  48  22 

+0.3080 

.5607 

+.2103 

+9.5360 

4727 

11 

*  Arietis 

«* 

+30 

—48 

18  43.7 

+  1  16    8 

—0.2758 

.5586 

+.2086 

+9.5498 

4708 

12 

t  Arietis 

* 

+90 

+50 

1  17.8 

+  7  35  10 

+1.3068 

.5698 

+.1954 

+9.5447 

4715 

12 

66  Arietis 

+80 

—  4 

6  49.0 

—11     5  34 

+0.5326 

.5714 

+.1824 

+9.5794 

4662 

12 

7  Tauri 

6 

+  5 

—66 

9  13.3 

—  8  46  47 

—0.7283 

.5678 

+.1772 

+9.6090 

4608 

12 

9Tauri 

6 

+90 

+  7 

10  16.3 

—  7  46  14 

+0.7178 

.5745 

+.1743 

+9.5872 

4649 

12 

g  Pleiadum 

*i 

+53 

—22 

13  24.3 

—  4  45  30 

+0.1366 

.5748 

+.1659 

+9.6066 

4613 

12 

b  Pleiadum 

4 

+64 

—13 

13  26.3 

—  4  43  36 

+0.3198 

.5755 

+.1659 

+9.6036 

4618 

12 

m  Pleiadum 

7 

+23 

—50 

13  32.2 

—  4  87  51 

—0.3990 

.5723 

+.1659 

+9.6159 

4594 

12 

•  Tauri 

5 

+44 

—30 

13  33.8 

—  4  36  23 

—0.0182 

.5740 

+.1658 

+9.6096 

.9607 

12 

1  Pleiadum 

8 

+72 

—  7 

18  39.8 

—  4  30  33 

+0.4352 

.5759 

+.1658 

+9.6022 

4621 

12 

2  Pleiadum 

H 

+45 

—29 

18  424 

—  4  27  55 

+0.0087 

.5742 

+.1658 

+9.6096 

.9607 

12 

3  Pleiadum 

H 

+69 

—  9 

13  43.5 

—  4  26  59 

+0.8961 

.5628 

+.1656 

+9.6030 

4620 

12 

4  Pleiadum 

8 

+53  —22 

13  44.1 

—  4  26  28 

+0.1422 

.5747 

+.1654 

+9.6074 

4611 

12 

5  Pleiadum 

9 

+36!  —37 

13  44.6 

—  4  25  56 

—0.1524 

.5734 

+.1652 

+9.6123 

4601 

12 

6  Pleiadum 

9 

+56  —19 

13  45.6 

—  4  25     0 

+0.1936 

.5750 

+.1650 

+9.6067 

4612 

12 

c  Pleiadum 

5 

+52 

—23 

13  48.8 

—  4  21  57 

+0.1221 

.5747 

+.1649 

+9.6080 

.9610 

12 

7  Pleiadum 

8 

+74 

—  6 

13  50.0 

—  4  20  45 

+0.4578 

.5761 

+.1648 

+9.6023 

4621 

12 

k  Pleiadum 

7i 

+41 

—32 

13  50.5 

—  4  20  18 

—0.0627 

.5739 

+.1647 

+9.6111 

.9604 

12 

/  Pleiadum 

7f 

+43 

—30 

13  53.9 

—  4  17     1 

—0.0264 

.5740 

+.1646 

+9.6107 

4604 

12 

9  Pleiadum 

4 

+64 

—12 

13  59.6 

—  4  11  81 

+0.3305 

.5757 

+.1645 

+9.6049 

4616 

12 

d  Pleiadum 

5 

+84 

0 

14     1.4 

—  4    9  49 

+0.5797 

.5768 

+.1644 

+9.6008 

4624 

12 

10  Pleiadum 

8 

+61 

—15 

14    4.0 

—  4     7  16 

+0.2762 

.5755 

+.1643 

+9.6061 

4618 

12 

11  Pleiadum 

8i 

+73 

—  7 

14     9.1 

—  4    2  26 

+0.4429 

.5763 

+.1642 

+9.6035 

4618 

12 

12  Pleiadum 

7f 

+47 

—27 

14  16.6 

—  8  55  13 

+0.0405 

.5746 

+.1641 

+9.6106 

4604 

12 

13  Pleiadum 

4 

+84 

0 

14  19.2 

—  3  52  42 

+0.5783 

.5772   +.1640 

+9.6016 

.9622 

12 

14  Pleiadum 

9 

+90 

+  14 

14  21.6 

—  3  50  25 

+0.8164 

0.5783   +.1640 

+9.5976 

94630 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB 

THE  YEAB  1857. 

1 

TJmlHng 

Parallel* 

Wash- 
ington 
Mean 
Time  of 

At  Washington  Mean  Time  of  Conjunction. 

Date. 

Star's  Name. 

1 

North- 
ern. 

South- 
ern. 

o 

H 

Y  , 

? 

?' 

alni 

oos  D 

o 

h.    m. 

h.  m.    s. 

Aug.  12 

15  Pleiadum 

St 

-4-74 

—  6 

14  23.9 

—  3  48  10 

+0.4565 

0.5767 

+.1640 

+9.6039 

9.9618 

12 

16  Pleiadum 

4-90 

+11 

14  24.4 

—  3  47  82 

+0.7725 

.5780 

+.1640 

+93985 

.9628 

12 

17  Pleiadum 

8 

+90 

+17 

14  24.9 

—  3  47  11 

+0.8664 

.5784 

+.1639 

+93969 

.9631 

12 

18  Pleiadum 

8 

+73 

—  6 

14  25.0 

—  3  47     6 

+0.4485 

.5766 

+.1639 

+9.6041 

.9617 

12 

p  Pleiadum 

n 

+75 

—  5 

14  25.7 

—  3  46  25 

+0.4734 

.5767 

+.1638 

+9.6037 

.9618 

12 

19  Pleiadum 

8 

+90 

+22 

14  26.1 

—  3  46    4 

+0.9595 

.5788 

+.1638 

+9.5953 

.9684 

12 

20  Pleiadum 

8 

+44 

—29 

14  26.3 

—  8  45  52 

—0.0030 

.5745 

+.1638 

+9.6118 

.9602 

12 

21  Pleiadum 

8J 

+41 

--32 

14  27.3 

—  3  44  55 

—0.0697 

.5743 

+.1638 

+9.6180 

.9600 

12 

22  Pleiadum 

8 

+90 

+  6 

14  27.3 

—  3  44  53 

+0.6788 

.5776 

+.1638 

+9.6003 

.9625 

12 

23  Pleiadum 

H 

+90 

+20 

14  28.6 

—  3  43  40 

+0.9241 

.5787 

+.1637 

+93961 

.9633 

12 

24  Pleiadum 

8 

+63 

—13 

14  28.9 

—  3  43  24 

+0.3075 

.5760 

+.1687 

+9.6067 

.9612 

12 

jy  Tauri 

3 

+77 

—  4 

14  29.9 

—  3  42  20 

+0.4931 

.5768 

+.1637 

+9.6035 

.9618 

12 

25  Pleiadum 

*} 

+90 

+26 

14  32.6 

—  3  39  49 

+1.0040 

.5791 

+.1634 

+9.5948 

.9635 

12 

26  Pleiadum 

9 

+90 

+31 

14  35.0 

—  3  37  29 

+1.0780 

.5793 

+.1633 

+93937 

.9637 

12 

27  Pleiadum 

8J 

+64 

—12 

14  46.5 

—  3  26  30 

+0.3230 

.5761 

+.1627 

+9.6072 

.9611 

12 

28  Pleiadum 

7 

+90 

+46 

14  50.6 

—  3  22  83 

+  1.2414 

.5805 

+.1625 

+93916 

.9641 

12 

29  Pleiadum 

8 

+64 

—13 

14  53.0 

—  8  20  10 

+0.3125 

.5765 

+.1625 

+9.6077 

.9611 

12 

8  Pleiadum 

7* 

+90 

+15 

15    4.3 

—  3     9  21 

+0.8349 

.5788 

+.1623 

+93993 

.9627 

12 

/Pleiadum 

4 

+90 

+  5 

15     9.3 

—  3    4  33 

+0.6500 

.5781 

+.1621 

+9.6027 

.9620 

12 

A  Pleiadum 

4 

+83 

0 

15     9.8 

—  8    4    6 

+0.5669 

.5777 

+.1619 

+9.6042 

.9617 

12 

30  Pleiadum 

8J 

+90 

+14 

15  10.5 

—  8    3  25 

+0.8213 

.5789 

+.1618 

+93998 

.9626 

12 

31  Pleiadum 

8 

+63 

—13 

15  11.6 

—  8    2  18 

+0.3090 

.5767 

+.1617 

+9.6086 

.9608 

12 

32  Pleiadum 

8 

+65 

—12 

15  13.6 

—  3    0  22 

+0.3298 

.5769 

+.1616 

+9.6084 

.9609 

12 

33  Pleiadum 

8* 

+75 

—  5 

15  15.5 

—  2  58  34 

+0.4692 

.5775 

+.1615 

+9.6061 

.9613 

12 

34  Pleiadum 

4 

+90 

+28 

15  23.2 

—  2  51  10 

+1.0309 

.5799 

+.1614 

+9.5968 

.9631 

12 

35  Pleiadum 

9 

+77 

—  4 

15  23.6 

—  2  50  50 

+0.4937 

3775 

H-.1613 

+9.6061 

.9613 

12 

36  Pleadium 

9 

+80 

—  2 

15  27.1 

—  2  47  26 

+0.5301 

.5779 

+.1612 

+9.6056 

.9615 

12 

37  Pleiadum 

8 

+70 

—  9 

15  27.6 

—  2  46  57 

+0.3977 

3773 

+.1611 

+9.6079 

.9610 

12 

38  Pleiadum 

8 

+90 

+19 

15  28.9 

—  2  45  45 

+0.9070 

.5795 

+.1610 

+93992 

.9627 

12 

B.A.C.  1192 

•* 

—  2 

—65 

15  34.9 

—  2  89  57 

—0.8297 

.5717 

+.1609 

+9.6283 

.9567 

12 

39  Pleiadum 

8 

+62 

—14 

15  39.9 

—  2  35     5 

+0.2817 

.5768 

+.1606 

+9.6103 

.9605 

12 

40  Pleiadum 

n 

+90 

+16 

15  50.4 

—  2  25     2 

+0.8537 

.5796 

+.1603 

+9.6012 

.9623 

12 

p  Tauri 

6 

+12 

—58 

21  40.6 

+  3     6  39 

—0.5896 

3783 

+.1390 

+9.6435 

.9533 

13 

tp  Tauri 

5 

—15 

—63 

3  28.2 

+  8  45  26 

—1.0077 

3782 

+1286 

+9.6572 

.9498 

IS 

X  Tauri 

5* 

+90 

+19 

4  16.4 

+  9  31  31 

+0.8479 

3882 

-K1261 

+9.6306 

.9563 

14 

B.A.C.  1648 

•» 

+67 

—  2 

2  29.2 

+  6  49  51 

+0.3447 

3958 

+.0575 

+9.6689 

.9467 

14 

j*  Tauri 

2 

+31 

—31 

4  27.7 

+  8  43  22 

—0.2330 

3932 

+.0511 

+9.6784 

.9440 

14 

B.A.C.  1709 

H 

0 

—61 

5  43.0 

+  9  54  33 

—0.7665 

3905 

+.0466 

+9.6865 

.9415 

14 

B.A.C.  1746 

4 

+90 

+28 

8    6.3 

—11  47     8 

+0.8620 

3998 

+.0384 

+9.6654 

.9477 

14 

B.A.C.  1772 

6 

+  5 

—58 

9     9.7 

—10  46  44 

—0.6814 

.5917 

+.0347 

+9.6874 

.9413 

14 

136  Tauri 

5 

+90 

+41 

14  37.5 

—  5  32  15 

+1.0395 

.6022 

+.0172 

+9.6655 

.9476 

14 

B.A.C.  1882 

•» 

+27 

—32 

15  48.0 

—  4  24  40 

—0.3078 

3947 

+.0133 

+9.6844 

.9422 

14 

x  Auriga 

4 

—12 

—61 

22  50.6 

+  2  20  20 

—0.9389 

3902 

—.0099 

+9.6930 

.9395 

15 

B.AC.  2097 

H 

+58 

—  5 

4  30.7 

+  7  46  19 

+0.2181 

3957 

—.0289 

+9.6759 

.9447 

15 

49  Auriga 

4 

+66 

0 

6  20.5 

+  9  81  32 

+0.3362 

3958 

—.0349 

+9.6735 

.9454 

15 

53  Auriga 

** 

+  5 

—60 

7  31.2 

+10  89  16 

—0.6991 

3898 

—.0383 

+9.6870 

.9414 

15 

54  Auriga 
28  Geminor. 

6 

+47 

+17 

7  58.8 

+11     5  47 

+0.0145 

3877 

—.0403 

+9.6908 

.9402 

15 

6 

—  3 

—61 

9  56.1 

—11     1  48 

—0.8114 

3882 

—.0468 

+9.6871 

.9413 

15 

47  Geminor. 

6 

+90 

+11 

20  10.3 

—  1  12  46 

+0.6137 

.5919 

—.0785 

+9.6584 

.9496 

15 

53  Geminor. 

6 

+10 

—56 

21  54.5 

+  0  27  14 

—0.6124 

3838 

—.0842 

+9.6736 

.9453 

16 

59  Geminor. 

6 

+  7 

—60 

1  15.3 

+  4  89  57 

—0.6687 

3820 

—.0989 

+9.6708 

.9463 

16 

i  Geminor. 

si 

—  7 

—62 

1  43.0 

+  4     6  32 

—0.8845 

3810 

—.0959 

+9.6728 

.9456 

16 

6*  Geminor. 

—36 

—62 

3  18.3 

+  5  38    0 

—1.2007 

•5784 

—.1003 

+9.6746 

.9451 

16 

B.A.C.  2472 

6 

—37 

—62 

3  38.2 

+  5  57     6 

—1.2084 

3779 

—.1014 

+9.6746 

.9451 

16 

v  Geminor. 

5 

+22 

—45 

5  43.7 

+  7  57  41 

—0.4027 

03807 

—.1078 

+9.6602 

9.9490 

"5? 
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OCCULTATIONS,    1857. 


ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

Date. 

Star's  Name. 

i 
I 

Parallel*. 

Wash- 

'  ington 

Mean 

Time  of 

6- 

At  Washington  ICean  Tfane  of  Conjunction. 

North-  South- 
ern.   |   ern. 

H 

Y 

f 

< 

Jn5> 

eosx> 

o;         o 

h.   m. 

h.    m.    b. 

Aug.  16 

c  Gem  in  or. 

6 

+66,  —  7 

8  59.7 

+11     5  51 

+0.3481 

0.5824 

—.1167 

+9.6438  9.953S    | 

16 

tp  Geminor. 

5 

—28,  —63 

12  42.6 

—  9  19  58 

—1.1448 

.5727 

—.1274 

+9.6590 

.9494    I 

16 

wl  Cancri 

6 

+36  —34 

15  44.1 

—  6  25  28 

—0.1533 

.5753 

—.1358 

+9.6385 

.9545 

•    16 

oi*  Cancri 

H 

+51 

—21 

16     4.1 

—  6    6  16 

+0.1124 

.5757 

—.1364 

+9.6337 

.9555 

16 

\pl  Cancri 

4 

—30 

—64 

19  30.0 

—  2  48  16 

—1.1782 

.5674 

—.1454 

+9.6460 

.9527 

16 

V*  Cancri 

4 

—  4 

—64 

19  36.4 

—  2  42     5 

—0.8400 

.5688 

—.1460 

+9.6409 

.9539 

16 

it  Cancri 

6 

+46 

—27 

23  47 X) 

+  1  18  58 

+0.0240 

.5691 

—.1562 

+9.6172 

.9591 

17 

ol  Cancri 

7 

—  9 

—65 

2  19.1 

+  3  45  45 

—0.9270 

.5629 

—.1620 

+9.6259 

.9573 

17 

v*  Cancri 

«i 

+  7 

—65 

3     8.4 

+  4  32  52 

—0.6763 

.5637 

—.1641 

+9.6197 

.9586 

17 

B.A.C.  2840 

7 

—  9 

—65 

3  34.7 

+  4  58  10 

—0.9665 

.5617 

—.1658 

+9.6230 

.9579 

17 

v3  Cancri 

6 

—  1 

—66 

4  21.5 

+  5  43  15 

—0.8091 

.5619 

—.1670 

+9.6187 

.9588 

17 

Y  Cancri 

*J 

+90 

+22 

9  23.1 

+10  33  45 

+0.9870 

.5643 

—.1788 

+9.5732 

.9672 

20 

X  Leonia 

5 

+44 

—44 

4  38.9 

+  3  87  57 

—0.0143 

.5075 

—.2654 

+9.1493 

.9956 

20 

a  Leonis 

4 

—  2 

—83 

13     5.2 

+11  49  31 

—0.8880 

.5025 

—.2682 

+9.0741 

.9969 

20 

89  Leonis 

6 

+66 

—25 

20     8.5 

—  5  19  18 

+0.3743 

.5003 

—5702 

+8.8273 

.9990 

20 

Mercury 

+90 

+  6 

20  56.8 

—  4  32  24 

+0.9531 

.4448 

—.2407 

+8.7346 

.9994 

21 

(t  Virginia 

3* 

+14 

—82 

4  51.1 

+  3     8  26 

—0.6056 

.4954 

—5709 

+86514 

.9996 

21 

B.A.C.  4043 

•ir 

+18 

—75 

9  27.3 

+  7  36  58 

—0.5156 

.4954 

—.2708 

+8.3640 

.9999 

22 

B.A  C.  4200 

6r 

+73 

—  3 

1  12.3 

—  1     4  14 

+0.8058 

.4921 

—.2675 

—8.8242 

.9990 

22 

B.A.C.  4225 

4 

+84 

—  7 

3  16.8 

+  0  56  50 

+0.7292 

.4917 

—.2672 

—8.8714 

.9988 

22 

/Virginia 

6 

+65 

—  2 

6     6.5 

+  8  41  50 

+0.8251 

.4914 

—.2655 

—8.9457 

.9983 

22 

B.A.C.  4265 

6} 

—12 

—90 

7  10.7 

+  4  44  17 

—1.0448 

.4928 

—.2654 

—8.6964 

.9992 

22 

B.A.C.  4294 

61 

+32 

—57 

12     1.5 

+  9  27     3 

—0.2287 

.4917 

—.2628 

—8.9830 

.9980 

22 

B.A.C.  4394 

4 

+29 

—60 

23  32.4 

—  3  20  52 

—0.2718 

.4923 

—.2563 

—9.1553 

.9955 

23 

50  Virginia 

6 

+81 

+11 

0  11.6 

—  2  42  56 

+1.0350 

.4911 

—.2558 

—95207 

.9939 

23 

58  Virginia 
a  Virginia 

6 

+54 

—34 

4  24  6 

+  1  23    6 

+0.2114 

.4923 

—.2527 

—95308 

.9936 

23 

1 

+34 

—54 

8  37.3 

+  5  28  47 

—0.1644 

.4933 

—.2497 

—9.2640 

.9925 

23 

t  Virginia 

5 

+78 

+36 

9  26.7 

+  6  16  50 

+1.3262 

.4916 

—.2489 

—9.3167 

.9905 

23 

B.A  C.  453 

6 

+78 

—  1 

13  45.4 

+  6  28  15 

+0.8312 

.4931 

—.2456 

—9.8348 

.9896 

24 

B.A.C.  4679 

<* 

—13 

—90 

5  42.9 

+  1  58  46 

—0.9757 

.5011 

—5290 

—9.3923 

.9864 

24 

B.A.C.  4700 

H 

+26 

—59 

9    4.4 

+  5  14  33 

—0.2579 

.5009 

—.2255 

—9.4304 

.9836 

25 

B.A.C.  4923 

6 

+55 

—23 

9     1.6 

+  4  29  23 

+0.4070 

.5097 

—.1923 

—9.5497 

.9708 

25 

B.A.C.  5023 

6 

+25 

—52 

18  31.3 

—10  18     8 

—0.1337 

.5166 

—.1770 

—9.5712 

.9676 

26 

42  Libra 

H 

+  8 

—72 

6     9.9 

+  0  58  39 

—0.4344 

.5244 

—.1558 

—9.5982 

.9629 

26 

B.A.C  5197 

6 

+38 

—35 

8  48.5 

+  3  32  12 

+0.1714 

.5234 

—.1512 

—9.6138 

.9598 

26 

6  Scorpii 

5 

+65 

+12 

11   14.8 

+  5  52  49 

+0.9694 

.5218 

—.1462 

—9.6311 

.9561 

26 

A  Scorpii 

5 

+45 

—27 

12  30.8 

+  7     7  23 

+0.3256 

.5254 

—.1438 

—9.6243 

.9576 

26 

B.A.C.  5253 

6 

—  1 

—84 

12  40.2 

+  7  16  28 

—0.5739 

.5291 

—.1434 

—9.6111 

.9604 

26 

B.A.C.  5254 

6 

—41 

—90 

12  42.1 

+  7  18  18 

—1.1935 

.5313 

—.1434 

—9.6016 

.9622 

26 

B.A.C.  5255 

6 

+49 

—23 

12  42.8 

+  7  19     1 

+0.3913 

.5253 

—.1434 

—9.6257 

.9573 

26 

3  Scorpii 

6 

+37 

—35 

13     0.8 

+  7  36  24 

+0.1674 

.5265 

—.1425 

—9.6231 

.9579 

26 

4  Scorpii 

6 

+64 

+38 

13  23.2 

+  7  58    5 

+1.2460 

.5222 

—.1419 

—9.6894 

.9542 

26 

B.A.C.  5286 

H 

0 

—80 

14  53.1 

+  9  25     3 

—0.5320 

.5301 

—.1327 

—9.6165 

.9593 

26 

n  Scorpii 

4 

+65 

+  5 

14  58.6 

+  9  30  21 

+0.8652 

.5247 

—.1324 

—9.6874 

.9548 

26 

B.A.C.  5314 

6 

+43 

—27 

17     8.5 

—11  28  52 

+0.3141 

.5281 

—.1314 

—9.6335 

.9556 

26 

B.A.C.  5347 

5 

+56 

—14 

19  19.7 

—10  17     2 

+0.5469 

.5281 

—.1302 

—9.6410 

.9538 

27 

a  Scorpii 

H 

—27 

—90 

1  26.4 

—  4  22  22 

—0.9735 

.5381 

—.1169 

—9.6300 

.9564 

27 

a  Scorpii 

1 

+  2 

—73 

5  12.2 

—  0  44     5 

—0.4414 

.5380 

—.1082 

—9.6437 

.9532 

27 

t  Scorpii 

3r 

+62 

+42 

8     6.9 

+  2    4  44 

+1.2431 

.5323 

—.1017 

—9.6705 

.9463 

27 

B.A.C.  5603 

6;r 

+62 

+35 

12  15.2 

+  6    4  34 

+  1.1982 

.5343 

—.0922 

—9.6751 

.9449 

28 

43  Ophiachi 

6 

+  5 

—62 

5  22.1 

—  1  24     1 

—05703 

.5496 

—.0500 

—9.6716 

.9459 

28 

28 

3  Sagittarii 
B.A.C.  6063 

5 
6* 

—33 
—21 

—90 
—90 

15  57.1 
19  54.4 

+  8  48  32 
—11  22  36 

—0.9194 
—0.6939 

.5564 
.5565 

—.0225 
— X)118 

—9.6684 
—9.6722 

.9468 
.9457 

28 

B.A.C.  6072 

4 

+  18 

—42 

20  43.2 

—10  35  32 

+0.0561 

.5538   —.0094 

—9.6820 

.9429 

28 

y1  Sagittarii 

4       4-61    4-14 

23  27.1 

—  7  57  34 

+0.9636 

0.5497    —.0018 

—9.6985 

9.9393 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS 

AND  STABS  BT  THE  MOON,  FOR 

THE 

YEAB  1857. 

Dale. 

Start  Nam*. 

i 

Limiting 
Parallels. 

Wash- 
ington 
Mean 
Time  of 

6- 

At  Washington  Mean  Time  of  Conjunction. 

North- 
era. 

South- 
ern. 

H 

Y 

J* 

q' 

stn5> 

cosD 

Aug.  29 

B.A.C.  6120 

H 

o 
—  4 

o 
—68 

h.    m. 
0  14.7 

h.  m.    s. 
—  7  11  42 

—0.3592 

0.5567 

+.0000 

—9.6769 

9.9444 

29 

B.A.C.  6127 

5 

+  1 

—60 

0  48.1 

—  6  39  27 

—0.2517 

.5561 

+.0015 

—9.6783 

.9440 

29 

B.A.C  6190 

6i 

+16 

—43 

4  48.0 

—  2  48  13 

-f-0.0215 

.5557 

+.0121 

—9.6814 

.9431 

29 

B.A.C.  6191 

4 

—  4 

—69 

4  48.2 

—  2  47  58 

—0.3774 

.5576 

+.0121 

—9.6763 

.9446 

29 

B.A.C.  6220 

4 

+  7 

—55 

6  47.1 

—  0  53  24 

—0.1679 

.5571 

+.0175 

—9.6786 

.9439 

30 

t  Sagittarii 

3J 

+21 

—44 

2     2.4 

—  6  19  57 

+0.0063 

.5572 

+.0700 

—9.6698 

.9464 

30 

B.A.C.  6628 

6 

+62 

+  7 

9  33.1 

+  0  54     9 

+0.8882 

.5530 

+.0900 

—9.6786 

.9454 

30 

B.A.C.  6666 

6 

+32 

—35 

11  52.5 

+  3     8  43 

+0.1787 

.5561 

+.0991 

—9.6611 

.9488 

30 

Q>  Sagittarii 

H 

+64 

—  1 

23    4.5 

—10    3  33 

+0.7765 

.5516 

+.1256 

—9.6522 

.9512 

31 

A  Sagittarii 

5 

+64 

+  4 

0  26.4 

—  8  44  35 

+0.8471 

.5512 

+.1290 

—9.6507 

.9515 

31 

B.A.C.  7049 

6 

—36 

—90 

13  52.5 

+  4  12  49 

—1.1506 

.5597 

+.1626 

—9.5894 

.9645 

31 

17  Capricor. 
B.A.C.  7197 

6 

—  8 

—90 

21  14.7 

+11  19  32 

—0.7633 

.5519 

+.1779 

—9.5741 

.9671 

31 

6 

+67 

—  7 

22  11.5 

—11  45  39 

+0.6962 

.5459 

+.1801 

—9.5964 

.9632 

Sept.   1 

ij  Capricor. 

*i 

—16 

—90 

5  25.2 

—  4  46  58 

—0.9256 

.5491 

+.1962 

—9.5426 

.9718 

1 

/  Capricor. 

6 

+68 

+  2 

7  15.5 

—  3     0  34 

+0.8486 

.5425 

+.1990 

—9.5691 

.9679 

1 

27  Capricor. 

6 

+47 

--30 

7  42.5 

—  2  84  26 

+0.2707 

.5444 

+.2004 

—9.5568 

.9698 

1 

if  Capricor. 

6 

+69 

+  8 

10  27.4 

+  0     4  49 

+0.9476 

.5409 

+.2061 

—9.5590 

.9695 

1 

y  Capricor. 

H 

—  1 

—90 

21  39.0 

+10  53  34 

—0.7329 

.5424 

+.2266 

—9.4734 

.9799 

2 

9  Capricor. 

3 

+  9 

—81 

0  50.9 

—10     1     0 

—0.5638 

.5530 

+.2369 

—9.4602 

.9811 

2 

<  Aquarii 

** 

+  5 

—90 

10  53.0 

—  0  17     1 

—0.6775 

.5378 

+.2461 

—9.4003 

.9858 

2 

42  Aquarii 

6 

+  14 

—76 

14  44.3 

+  3  24  44 

—0.5135 

.5358 

+  2528 

—9.3694 

.9878 

2 

45  Aquarii 

6 

+52 

—33 

15  46.0 

+  4  18  22 

+0.2346 

.5337 

+.2541 

—9.3841 

.9869 

2 

50  Aquarii 
B. A  C.  7835 

6 

+76 

+18 

18  19.1 

+  6  52  28 

+1.1278 

.5313 

+.2573 

—9.3911 

.9864 

2 

6* 

+77 

+23 

20  56.6 

+  9  24  44 

+1.1929 

.5304 

+.2610 

—9.3726 

.9876 

2 

a  Aquarii 

4 

—14 

—90 

21   16.4 

-t-  9  43  55 

—1.0281 

.5349 

+.2612 

—9.2960 

.9913 

2 

58  Aquarii 

6 

+  7 

—89 

21  45.4 

+10  11  58 

—0.6676 

.5340 

+.2614 

—9.3045 

.9910 

3 

64  Aquarii 

6* 

+11 

—83 

1  21.4 

—10  19     7 

—06052 

.5331 

+.2659 

—9.2713 

.9923 

3 

70  Aquarii 

6 

+79 

+17 

5  43.5 

—  6     5  31 

+  1.1170 

.5289 

+.2701 

—9.2923 

.9915 

3 

X  Aquarii 

4 

—45 

—90 

7  42.2 

—  4  10  40 

—1.3823 

.5329 

+.2726 

—9.1612 

.9954 

3 

81  Aquarii 

6 

+  4 

—90 

11  53.4 

—  0     7  33 

—0.7551 

.5307 

+.2762 

—9.1339 

.9959 

3 

82  Aquarii 

6 

—17 

—90 

12  26.4 

+  0  24  20 

—1.0998 

.5311 

+.2764 

—9.1061 

.9964 

3 

A1  Aquarii 

6 

+64 

—25 

13  40.4 

+  I  85  57 

+0.3877 

.5292 

+.2772 

—9.1676 

.9952 

3 

A*  Aquarii 

7 

+70 

—21 

13  45.1 

+  1  40  31 

+0.4710 

.5292 

+.2772 

—9.1706 

.9952 

3 

A3  Aquarii 

7 

+81 

—  8 

14     1.2 

+  1  57     5 

+0.7226 

.5286 

+.2777 

—9.1798 

.9950 

3 

A4  Aquarii 

7* 

+81 

—11 

14  39.2 

+  2  32  56 

+0.6588 

.5285 

+.2781 

—9.1674 

.9953 

3 

<p  Aquarii 

5 

+40 

—48 

18    3.8 

+  5  50  56 

—0.0619 

.5291 

+.2809 

—9.0742 

.9969 

3 

96  Aquarii 
B.A.C.  8154 

H 

+28 

—62 

20  29.0 

+  8  11  28 

—0.8101 

.5291 

+.2823 

—9.0120 

.9977 

3 

4 

+19 

—74 

21  26.4 

+  970 

—04972 

.5292 

+.2828 

—8.9775 

.9980 

4 

20  Piscium 

6 

+87 

+24 

10    9.7 

—  2  34  18 

+1.2151 

.5278 

+.2886 

—8.7918 

.9992 

4 

B.A.C.  8276 

*h 

—  2 

—90 

10  35.8 

—  2    8  57 

—0.8962 

.5285 

+.2885 

— «.3684 

9.9999 

4 

B.A.C.  8311 

6A 

+  7 

—90 

13  26.6 

+  0  36  18 

—0.7388 

.5289 

+.2891 

— «.0746 

00000 

4 

B.A.C.  8365 

H 

+89 

+32 

18  21.0 

+  5  21  15 

+1.2990 

.5290 

+.2901 

—8.3528 

9.9999 

5 

B.A.C  57 

4 

+90 

—  1 

0  24.1 

+11  12  38 

+0.8428 

.5301 

+.2901 

+8.1959 

.9999 

5 

60  Piscium 

6 

+33 

—56 

14  21.2 

+  0  42  32 

—0.2326 

.5333 

+.2861 

+9.0168 

.9976 

5 

62  Piscium 

6 

+10 

—84 

14  45.8 

+  1     6  17 

—0.6777 

.5328 

+.2858 

+9.0556 

.9972 

5 

B  A.C.  221 

6 

+90 

+33 

14  46.0 

+  1     6  27 

+1.8074 

.5345 

+.2858 

+8.8994 

.9986 

5 

d  Piscium 

5 

—  3 

—83 

14  57.9 

+  118     1 

—0.9125 

.5324 

+.2858 

+9  0741 

.9969 

5 

•  Piscium 

4 

+88 

—10 

21  35.6 

+  7  42  32 

+0.6586 

.5366 

+  2816 

+9.0985 

.9966 

6 

n  Piscium 

5 

+87 

—  8 

13     9.6 

—  1  14  51 

+0.6445 

.5442 

+.2682 

+9.2964 

.9913 

6 

104  Piscium 

6J 

—29 

—77 

14     5.8 

—  0  20  33 

—1.2610 

.5408 

+.2672 

+9.3703 

.9877 

7 

26  Arietis 

*i 

— 36 

—71 

12  31.8 

—  2  41  55 

—1.2836 

.5529 

+.2343 

+9.5175 

.9751 

7 

27  Arietis 

6 

+90 

+11 

12  40  9 

—  2  88     8 

+0.9077 

.5599 

+.2343 

+9.4678 

.9804 

7 

B.AC.  782 

SI 

+44 

—37 

13  48.7 

—  1  27  51 

—0.0109 

.5576 

+.2316 

+9.4959 

.9776 

7 

u  Arietis 

+28 

—52 

18  30.4 

+  8    5  57 

—0.3225 

'5538 

+.2251 

+9.5214 

.9746 

8 

47  Arietis 

• 

+70  —13 

0     3.4 

+  8  24*14 

+0.4 l«5 

0.5659 

+.2117 

+9.5364 

9.9727 

428 


OCCULTATIONS,    185T. 


ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS 

AND  STARS  BY 

THE  MOON,  FOR  THE  YEAR  1 

1857. 

Date. 

Star's  Name. 

i 

limiting 
Parallel*. 

Wash- 
ington 
Mean 
Time  of 

*• 

At  Washington  Mean  Time  of  Conjunction. 

North- 
ern. 

South- 
ern. 

H 

Y 

y 

t 

eii5> 

eoa  I> 

Sept.   8 

c  Arietis 

4* 

o 
+36 

o 
—42 

h.    m. 
0  31.6 

h.  m.    s. 

+  8  51  27 

—0.1624 

0.5647 

+.2104 

+9.5498 

9.9708 

8 

66  Arietis 

4 

+90 

+  2 

12  26.4 

—  3  40  49 

+0.6410 

.5756 

+.1834 

+9.5798 

.9661 

8 

7  Tauri 

6 

+11 

—63 

14  49.0 

—  1  23  47 

—0.6132 

.5718 

+.1779 

+9.6091 

.9608 

8 

9  Tauri 

6 

+90 

+13 

15  51.2 

—  0  23  56 

+0.8255 

.5785 

+.1751 

+9.5872 

.9649 

8 

11  Tauri 

6 

—21 

—65 

17  19.5 

+  1     0  55 

—1.0622 

.5711 

+.1715 

+9.6238 

.9577 

8 

g  Pleiadam 
b  Pleiadam 

H 

+59 

-17 

18  57.1 

+  2  84  43 

+05470 

.5780 

+.1674 

+9.6066 

.9613 

8 

4 

+72 

—  7 

18  59.0 

+  2  36  32 

+0.4293 

.5787 

+.1671 

+9.6036 

.9618 

8 

m  Pleiadam 

7 

+30 

—43 

19     4.9 

+  2  42  10 

—0.2865 

.5757 

+.1669 

+9.6160 

.9594 

8 

•  Tauri 

5 

+50 

—25 

19     6.4 

+  2  43  38 

+0.0929 

.5776 

+.1667 

+9.6097 

.9607 

8 

1  Pleiadam 

8 

+81 

—  2 

19  12.5 

+  2  49  27 

+0.5438 

.5798 

+.1665 

+9.6031 

.9620 

8 

2  Pleiadam 

8* 

+52 

—23 

19  15.2 

+  2  52     I 

+0.1196 

.5776 

+.1665 

+9.6096 

.9607 

8 

3  Pleiadam 

4 

+78 

—  4 

19  16.1 

+  2  52  56 

+0.5039 

.5793 

+.1663 

+9.6031 

.9620 

8 

4  Pleiad  urn 

8 

+60 

—16 

19  16.7 

+  2  53  31 

+0.2523 

.5782 

+.1661 

+9.6074 

.9611 

8 

5  Pleiadum 

9 

+43 

—31 

19  17.2 

+  2  53  58 

—0.0403 

.5768 

+.1659 

+9.6124 

.9601 

8 

6  Pleiadam 

9 

+63 

—14 

19  18.2 

+  2  54  55 

+0.3034 

.5783 

+.1657 

+9.6067 

.9612 

8 

c  Pleiadam 

5 

+59 

—17 

19  21.3 

+  2  57  53 

+0.2320 

•5780 

+.1655 

+9.6080 

.9610 

8 

7  Pleiadam 

8 

+83 

0 

19  22.5 

+  2  59     6 

+0.5663 

.5795 

+.1654 

+9.6023 

.9621 

8 

k  Pleiadam 

7* 

+48 

—27 

19  23.0 

+  2  59  32 

+0.0483 

.5771 

+.1653 

+9.6112 

.9603 

8 

I  Pleiadam 

7* 

+50 

—25 

19  26.4 

+  3     2  47 

+0.0843 

.5773 

+.1652 

+9.6107 

.9604 

8 

9  Pleiadam 

4 

+73 

—  7 

19  32.0 

+  3    8  13 

+04396 

.5789 

+.1651 

+9.6049 

.9616 

8 

d  Pleiadam 

5 

+90 

+  6 

19  38.8 

+  3     9  54 

+0.6876 

.5801 

+  1650 

+9.6008 

.9624 

8 

10  Pleiadam 

8 

+69 

—  9 

19  87.4 

+  3  18  26 

+0.3885 

.5787 

+.1649 

+9.6061 

.9613 

8 

11  Pleiadum 

8} 

+82 

—  1 

19  41.4 

+  3  17  12 

+0.5516 

.5793 

+.1648 

+9.6035 

.9618 

8 

12  Pleiadam 

71 

+54 

—26 

19  48.8 

+  3  24  20 

+0.1514 

.5775 

+.1647 

+9.6106 

.9604 

8 

13  Pleiadam 

8j 

+90 

+  6 

19  51.4 

+  3  26  49 

+0.6866 

.5801 

+.1646 

+9.6017 

.9622 

8 

14  Pleiadam 

9 

+90 

+20 

19  53.7 

+  3  29    4 

+0.9240 

.5812 

+.1645 

+9.5976 

.9630 

8 

15  Pleiadam 

3 

+83 

0 

19  56.1 

+  3  81  22 

+0.5654 

.5796 

+.1645 

+9.6040 

.9618 

8 

16  Pleiadam 

+90 

+  17 

19  56.6 

+  3  31  48 

+0.8797 

.5809 

+.1645 

+9.5986 

.9628 

8 

17  Pleiadam 

8 

+90 

+23 

19  57.1 

+  3  32  19 

+0.9731 

.5813 

+.1645 

+9  5969 

.9631 

8 

18  Pleiadam 

8 

+83 

—  1 

19  57.2 

+  3  32  24 

+0.5572 

.5795 

+.1645 

+9.6042 

.9617 

8 

p  Pleiadam 

H 

+85 

+  1 

19  57.9 

+  8  33     5 

+0.5820 

.5796 

+.1644 

+9.6037 

.9618 

8 

19  Pleiadam 

8 

+90 

+30 

19  58.3 

+  3  33  26 

+1.0659 

.5817 

+.1643 

+9.5953 

.9634 

8 

20  Pleiadam 

8 

+51 

—23 

19  58.5 

+  3  33  38 

+0.1079 

.5775 

+.1642 

+9.6119 

.9602 

8 

21  Pleiadam 

8J 

+47 

—27 

19  59.5 

+  3  34  34 

+0.0416 

.5772 

+.1641 

+9.6130 

.9600 

8 

22  Pleiadam 

8 

+90 

+12 

19  59.5 

+  3  34  86 

+0.7864 

.5805 

+.1640 

+9.6003 

.9625 

8 

23  Pleiadam 

8J 

+90 

+27 

20    0.7 

+  3  35  49 

+1.0304 

.5817 

+.1639 

+9.5961 

.9633 

8 

24  Pleiadam 

8 

+71 

—  8 

20     1.0 

+  3  36    4 

+0.4168 

.5789 

+.1638 

+9.6068 

.9612 

8 

tj  Tauri 

3 

+87 

+  2 

20     l.l 

+  3  36     8 

+0.6016 

.5797 

+.1637 

+9.6036 

.9618 

8 

25  Pleiadam 

H 

+90 

+33 

20    4.7 

+  5  39  36 

+1.1095 

.5820 

+.1636 

+9.5948 

.9635 

8 

26  Pleiadum 

9 

+90 

+40 

20     7.1 

+  3  41  54 

+1.1831 

.5824 

+.1635 

+9.5937 

.9637 

8 

27  Pleiadam 

H 

+72 

—  7 

20  18.4 

+  3  52  47 

+0.4318 

.5792 

+.1634 

+9.6072 

.9611 

8 

29  Pleiadam 

8 

+71 

—  8 

20  24.9 

+  3  59    3 

+0.4217 

.5796 

+.1633 

+9.6077 

.9611 

8 

s  Pleiadam 

7i 

+90 

+21 

20  36.1 

+  4     9  46 

+0.9417 

.5819 

+.1631 

+9.5993 

.9627 

8 

/Pleiadum 

4 

+90 

+10 

20  41.0 

+  4  14  31 

+0.7577 

.5811 

+.1629 

+9.6027 

.9620 

8 

A  Pleiadam 

5 

+90 

+  6 

20  41.5 

+  4  14  58 

+0.6752 

.5807 

+.1627 

+9.6042 

.9617 

8 

SO  Pleiadam 

H 

+90 

+21 

20  42.2 

+  4  15  38 

+0.9286 

.5819 

+.1625 

+9.5998 

.9626 

8 

31  Pleiadam 

8 

+71 

—  8 

20  43.4 

+  4  16  45 

+04185 

.5795 

+.1623 

+9.6086 

.9608 

8 

32  Pleiadam 

8 

+73 

—  7 

20  45.4 

+  4  18  41 

+0.4389 

.5796 

+  1621 

+9.6034 

.9609 

8 

33  Pleiadam 

* 

+84 

+  1 

20  47.2 

+  4  20  27 

+0.5780 

.5803 

+.1620 

+9.6061 

.9613 

8 

34  Pleiadam 

+90 

+36 

20  54.8 

+  4  27  45 

+1.1377 

.5828 

+.1619 

+9.5968 

.9631 

8 

35  Pleiadam 

9 

+87 

+  2 

20  55.2 

+  4  28    6 

+0.6026 

.5805 

+.1618 

+9.6060 

.9614 

8 

36  Pleadiam 

9 

+90 

+  4 

20  57.7 

+  4  30  28 

+0.6389 

.5807 

+.1617 

+9.6056 

.9615 

8 

37  Pleiadam 

8 

+78 

—  3 

20  59.2 

+  4  31  56 

+0.5070 

.5801 

+.1616 

+9.6079 

.9610 

8 

38  Pleiadam 

8 

+90 

+26 

21     0.4 

+  4  83     8 

+1.0140 

.5825 

+.1615 

-j-9.5992 

.9627 

8 

B.A.C.  1192 

6J 

+  5 

•^■65 

21     6.4 

+  4  38  52 

+0.7155 

0.5747 

+.1614 

+9.6283 

9.9567 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  . 

AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1857. 

Date. 

Star's  Name. 

i 
} 

MmltiiHf 

Parallels. 

Wash- 

ington 

Mean 

Time  of 

6- 

At  Washington  Mean  Time  of  Conjunction. 

North- South- 
era.      era. 

H 

Y 

P 

t 

dnb        oosi> 

o         o 

h.   m. 

h.    m.    s. 

8ept.    8 

39  Pleiadnm 

8 

+69 

—  8 

21   11.4 

+  4  43  41 

+0.3912 

0.5799 

+.1612 

+9.6103  9.9605 

8 

40  Pleiadnm 

H 

+90 

+23 

21  21.7 

+  4  53  36 

+0.9550 

.5825 

+.1607 

+9.6012     .9623 

9 

p  Taari 

6 

+12 

—52 

5     8.1 

—11  88  29 

—0.4779 

.5801 

+.1391 

+9.6436     .9532 

9 

(p  Tauri 

5 

—  7 

—63 

8  48.4 

—  8     7     1 

—0.8962 

.5791 

+.1289 

+9.6572     .9498 

9 

/  Tauri 

*i 

+90 

+26 

9  42.4 

—  7  15  12 

+0.9539 

.5891 

+.1264 

+9.6304     .9563 

10 

B.A.C.  1648 

St 

+74 

+  4 

7  54  .2 

—  9  57  50 

+0.4474 

.5946 

+.0565 

+9.6689 

.9467 

10 

B.A.C.  1649 

—35 

—61 

7  56.6 

—  9  55  35 

—1.1883 

.5855 

+.0565 

+9.6913 

.9400 

10 

1*  Tauri 

2 

+37 

—25 

7  53.1 

—  8    3  54 

—0.1317 

.5915 

+.0497 

+9.6784 

.9440 

10 

B.A.C.  1709 

St 

+  7 

— «7 

11     8.7 

—  6  51  24 

—0.6675 

.5886 

+.0461 

+9.6865 

.9415 

10 

BJLC.  1746 

+90 

+34 

13  32.7 

—  4  33  21 

+0.9634 

.5980 

+.0388 

+9.6654 

.9477 

10 

B.A.C.  1772 

6 

+12 

—51 

14  46.6 

—  3  22  33 

—0.5883 

.5894 

+.0345 

+9.6874 

.9413 

10 

136  Taari 

5 

+90 

+49 

20    6.5 

+  1  44     5 

+1.1382 

.5991 

+.0170 

+9.6655 

.9476 

10 

B.A.C.  1882 

<* 

+33 

—26 

21  17.5 

+  2  52  13 

—0.2125 

.5913 

+.0125 

+9.6844 

.9422 

11 

k  Auriga 

4 

—  5 

—61 

4  24.0 

+  9  41     3 

—0.8496 

.5866 

—.0098 

+9.6930 

.9395 

11 

BJLC.  2097 

H 

+72 

0 

10     7.9 

—  8  49  10 

+0.3098 

.5910 

—.0293 

+9.6759 

.9447 

11 

49  Amiga 

St 

+73 

+  5 

11  59.0 

—  7    2  37 

+0.4274 

.5918 

—.0356 

+9.6735 

.9454 

11 

53  Auriga 

+10 

—53 

13  10.5 

—  5  53  59 

—0.6134 

.5854 

—.0385 

+9.6869 

.9414 

11 

£4  Auriga* 

6 

+51 

—12 

18  38.5 

—  6  27     8 

+0.1055 

.5890 

—.0408 

+9.6771 

.9444 

11 

28  Geminor. 

6 

+  8 

—61 

15  37  J 

—  3  33  12 

—0.7810 

.5836 

—.0468 

+9.6871 

.9413 

12 

47  Geminor. 

6 

+90 

+15 

2    0.5 

+  6  24  53 

+0.6994 

.5860 

—.0790 

+93584 

.9496 

12 

58  Geminor. 

6 

+  9 

—51 

3  46.4 

+  8    6  84 

—0.5298 

.5789 

—.0842 

+9.6736 

.9458 

12 

59  Geminor. 

«i 

+11 

—55 

7  10.5 

+11  22  36 

—0.5939 

.5765 

—.0937 

+9.6703 

.9463 

12 

<  Geminor. 

4 

—  2 

—62 

7  38.7 

+11  49  89 

—0.8121 

.5755 

—.0949 

+9.6727 

.9456 

12 

hl  Geminor. 

st 

—57 

—62 

9    8.9 

—10  48  30 

—1.2901 

.5717 

—.0995 

+9.6774 

.9443 

12 

b*  Geminor. 

—24 

—62 

9  10.7 

—10  42  10 

—1.0958 

.5726 

—.1001 

+9.6745 

.9451 

12 

B.A.C.  2472 

6 

—28 

—62 

9  85.8 

—10  17  49 

—1.1390 

3720 

—.1010 

+9.6746 

.9451 

12 

v  Geminor. 

5 

+27 

—41 

11  43.5 

—  8  15     5 

—0.3293 

.5696 

—.1068 

+9.6746 

.9451 

12 

e  Geminor. 

6 

+72 

—  3 

15     2.9 

—  5     3  25 

+0.4249 

.5752 

—.1161 

+9.6438     .9532 

12 

<p  Geminor. 

5 

+22 

—63 

18  50.1 

—  1  24  58 

—1.0815 

.5662 

—.1269 

+9.6590     .9494 

12 

w1  Cancri 

6 

+40 

—31 

21  54.9 

+  1  32  47 

— 0.0843 

.5683 

—.1348 

+9.6385     .9545 

12 

oi1  Cancri 

6* 

+56 

—17 

22  15.3 

+  1  52  22 

+0.1829 

.5693 

—.1357 

+9.6337,    .9555 

13 

V1  Cancri 

4 

—49 

—64 

1  45.0 

+  5  14  15 

—1.2922 

.5600 

—.1409 

+9.6484     .9520 

13 

y/*  Cancri 

4 

—  0 

—64 

1  51.6 

+  5  20  37 

—0.7989 

.5624 

—.1445 

+9.6409     .9539 

13 

I  Cancri 

6 

+50 

—24 

6     7.1 

+  9  26  34 

+0.0890 

3629 

—.1548 

+9.6172     .9591 

13 

p1  Cancri 

7 

—  6 

—65 

8  42.1 

+11  55  55 

—0.8716 

.5610 

—.1611 

+9.6093     .9607 

13 

w1  Cancri 

H 

+11 

—62 

9  32.4 

—11   15  28 

—0.6076 

.5568 

—.1634 

+9.6197 

.9586 

13 

B.A.C.  2840 

7 

—  6 

—64 

9  59.2 

—10  49  48 

—0.8899 

.5552 

—.1643 

+9.6230 

.9579 

13 

w3  Cancri 

6 

+  3 

—64 

10  46.9 

—10    8  51 

—0.7539 

.5551 

—.1658 

+9.6187 

.9588 

13 

Y  Cancri 

st 

+90 

+27 

15  55.3 

—  5     6  38 

+1.0532 

.5584 

—.1768 

+93732 

.9672 

14 

8  Leonis 

+90 

+45 

16  18.3 

—  5  83  45 

+1.3107 

.5378 

— .2207 

+9.4679 

.9804 

15 

34  Leonis 

6 

+85 

—  8 

8  59.5 

+10  35  24 

+0.6208 

.5226 

—.2427 

+93854 

.9868 

15 

37  Leonis 

6 

+25  —61 

11  19.0 

—11     9  42 

-0.3915 

3184 

—.2461 

+93968 

.9861 

16 

/Leonis  - 

5 

—28  —79 

4     1.7 

+  5     2  57 

—1.2489 

3072 

—.2595 

+9.2921 

.9915 

19 

B.A.C.  4394 

*i 

+27 

—62 

7  26.4 

+  6  20  41 

—0.3094 

.4942 

—.2572 

—9.1553 

.9955 

19 

50  Virginia 

6 

+81 

+  9 

8     5.4 

+  6  58  37 

+0.9987 

.4925 

—.2566 

—9.2207 

.9939 

19 

58  Virginia 

6 

+51 

—36 

12  18.5 

+11     4  41 

+0.1705 

^.4941 

—.2540 

—9.2308 

.9936 

19 

a  Virginia 

I 

+81 

—56 

16  30.0 

—  8  50  49 

—0.2070 

4956 

—.2506 

—9.2572 

.9928 

19 

i  Virginia 
B.A  C.  4531 

5 

+78 

+32 

17  19.3 

—  8     2  54 

+1.2865 

.4932 

—.2500 

—9.3167 

.9905 

19 

6 

+71 

—  4 

21  37.1 

—  3  52  15 

+0.7898 

.4948 

—.2463 

—93348 

.9896 

20 

B.A.C.  4679 

H 

—17 

—90 

13  86.9 

+11  40  29 

—1.0428 

3034 

—.2300 

—93922 

.9864 

20 

B.A.C.  4700 

H 

+23 

— 42 

16  52.4 

—  9     9  45 

—0.3055 

3028 

—.2268 

—9.4304 

.9836 

20 

B.A.C.  4722 

6 

+73 

+32 

19  14.7 

—  6  51  33 

+1.2651 

.4997 

—.2239 

—9.4789 

.9793 

21 

B.A.C.  4923 

6 

+53 

—26 

16  43.7 

—10    0  38   +0.3581 

.5114:  —.1929 

—93497 

.9708 

22 

B.A.C.  5023 

6 

+22 

—55 

2  14.9 

—  0  46  49   —0.1811 

3178  —.1712 

—93712 

.9676 

22 

42  Libra 

H 

+  5  —76 

13  53.9 

+10  30  17    —0.4882  0.5249  —.1562 

—9.5983 

9.9629 

430 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY 

THE  MOON,  FOR 

THE 

YEAR  1857. 

i 

Limiting 
Parallels. 

Wash- 
ington 

Time  of 

6- 

At  Washington  Mean  Tune  of  Conjunction. 

Date. 

Star's  Nam*. 

North- 
ern. 

South- 
ern. 

H 

Y 

? 

<t 

sail) 

ZS?B 

Sept.  22 

B.A  C.  5197 

6 

0 

+35 

o 
—38 

h.    m. 
16  32.7 

h.  m.    s. 
—10  55  53 

+0.1232 

05245 

—.1507 

—9.6138 

9.9598  | 

22 

b  Scorpii 

5 

+65 

+  8 

18  59.3 

—  8  33  58 

+0.9235 

.5221 

—.1464 

-9.6311 

.9561 

22 

A  Scorpii 

5 

+43 

—29 

20  15.5 

—  7  20  12 

+0.2779 

.5251 

—.1439 

—9.6243 

.9576 

22 

B.A.C.  5253 

6 

—  3 

—89 

20  24.9 

—  7  11     9 

—0.6238 

.5290 

—.1436 

—9.6111 

.9604 

22 

B.A.C.  5254 

6 

—47 

—90 

20  26.8 

—  7     9  17 

—1.2451 

.5314 

—.1433 

—9.6016 

.9622 

22 

B.A.C.  5255 

6 

+46 

—26 

20  32.3 

—  7     8  58 

+0.3329 

.5256 

—.1433 

—9.6257 

.9573  | 

22 

3  Scorpii 

6 

+34 

—38 

20  45.5 

—  6  51     9 

+0.1195 

.5265 

—.1427 

—9.6231 

.9579 

22 

4  Scorpii 

6 

+64 

+32 

21     8.0 

—  6  29  24 

+  1.2015 

.5223 

—.1420 

—9.6394 

.9542 

22 

B.A.C.  5286 

.1 

—  2 

—85 

22  38.2 

—  5     2  10 

—0.5817 

.5301 

—.1386 

—9.6166 

.9593 

22 

n  Scorpii 

+65 

+  2 

22  43.7 

—  4  56  48 

+0.8187 

.5246 

—.1383 

—9.6372 

.9548 

23 

B.A.C  5314 

6 

+41 

—30 

0  52.0 

—  2  52  38 

+0.2664 

.5278 

—.1340 

—9.6335 

.9556 

23 

B.A.C.  5347 

5 

+53 

—17 

3     5.8 

—  0  43  14 

+0.5008 

.5524 

—.1300 

—9.6410 

.9538 

23 

a  Scorpii 

H 

—31 

—90 

9  14.2 

+  5  13     8 

—1.0243 

.5371 

—.1164 

—9.6300 

.9564 

23 

a  Scorpii 

4 

0 

—78 

13    0.8 

+  8  51  44 

—0.4897 

.5368 

—.1078 

—9.6437 

.9532 

23 

r  Scorpii 

3} 

+62 

+35 

15  57.1 

+11  42  40 

+1.2026 

.5308 

—.1515 

—9.6704 

.9463 

23 

B.A.C.  5603 

H 

+62 

+30 

20     7.1 

—  8  15  44 

+1.1583 

.5329 

—.0916 

—9.6751 

.9449 

24 

43  Ophiachi 

6 

+  2 

—66 

13  28.9 

+  8  25  34 

— 0.33*9 

.5466 

—.0490 

—9.6716 

.9459 

25 

3  8agittarii 
B.A.C.  6063 

5 

—36 

—90 

0    6.9 

—  5  13  54 

—0.9648 

.5526 

—.0223 

— 9.668% 

.9468 

25 

it 

—23 

—90 

4     7.4 

—  1  21  50 

—0.7373 

.5524 

—.0116 

—9.6722 

.9457 

25 

B.A.C.  6072 

+15 

—44 

4  57.1 

—  0  33  54 

+0.0104 

.5490 

—.0095 

—9.6820 

.9429 

25 

Y  Sagittarii 
B.A.C.  6120 

4 

+61 

+11 

6  43.1 

+  1     6  14 

+0.9320 

.5454 

—  0021 

—9.6935 

.9393 

25 

H 

—  6 

—71 

8  21.4 

+  2  42  48 

—0.3994 

.5519 

+.0007 

—9.6769 

.9444  i 

25 

B.A.C.  6127 

5 

—  1 

—63 

9     5.3 

+  3  25  35 

—0.2914 

.5516 

+.0072 

—9.6783 

.9440  j 

25 

B.A.C  6190 

H 

+14 

—46 

13     8.9 

+  7  20  33 

—0.0152 

.5510 

+.0122 

—9.6814 

.9431  1 

25 

B.A.C  6191 

4 

—  6 

—72 

13     9.2 

+  7  20  49 

—0.4170 

.5529 

+.0122 

—9.6763 

.9446  j 

25 

B.A.C.  6220 

H 

+  5 

—57 

15  10.0 

+  9  17  18 

—0.2055 

.5519 

+.0176 

—9.6786 

.9439  | 

26 

r  Sagittarii 

4 

+19 

—46 

10  45.4 

+  4  10  51 

—0.0253 

.5517 

+.0694 

—9.6698 

.9464 

26 

B.A.C.  6628 

6 

+62 

+  6 

18  24.4 

-f-ll  33  34 

+0.8652 

.5468 

+.0887 

—9.6736 

.9454 

26 

B.A.C.  6666 

6 

+31 

—56 

20  46.5 

—10    9  25 

+0.1510 

.5500 

+.0971 

—96611 

.9488 

27 

oi  Sagittarii 

H 

+64 

—  2 

8  11.2 

+  0  51     8 

+0.7562 

.5456 

+.1241 

—9.6522 

.9511 

27 

A  Sagittarii 

5 

+64 

+  3 

9  34.6 

+  2  11  38 

+0.8274 

.5449 

+.1282 

-^9.6507 

.9515 

27 

B.A.C.  7049 

6 

—38 

—90 

23  15.6 

+  5  23  56 

—1.1731 

.5498 

+.1597 

—9.5894 

.9645 

28 

17  Capricor. 
B.A.C.  7197 

6 

—19 

—90 

6  45.5 

—  1  21  38 

—0.7828 

.5458 

+.1766 

— 9.5741 

.9671 

28 

6 

+66 

—  8 

7  43.3 

—  0  25  53 

+0.6794 

.5402 

+.1788 

—9.5964 

.9632 

28 

r\  Capricor. 

H 

—17 

—90 

15    3.9 

+  6  39  45 

—0.9491 

.5439 

+.1938 

—9.5426 

.9718 

28 

X  Capricor. 

6 

+68 

+  3 

16  55.8 

+  8  27  50 

+0.8351 

.5373 

+.1980 

—9.5691 

.9679 

28 

27  Capricor. 

6 

+47 

—31 

17  23.3 

+  8  54  22 

+0.2544 

.5391 

+.1985 

—9.5568 

.9698 

28 

<p  Capricor. 

6 

+69 

+  7 

20  10.6 

+11  36    4 

+0.9352 

.5361 

+.2043 

—9.5590 

.9695 

29 

Y  Capricor. 

H 

—  2 

—90 

7  31.0 

—  1  26  25 

—0.7496 

.5381 

+.2251 

—9.4734 

.9799 

29 

4  Capricor. 

3 

+  9 

—81 

10  44.9 

+  1  41     6 

—0.5665 

.5366 

+.2306 

—9.4602 

.9811 

29 

i  Aquarii 
42  Aquarii 

4 

+  4 

—90 

19  52.1 

+10  30  10 

—0.6902 

.5347 

+.2448 

—9.4003 

.9858 

30 

6 

+13 

—77 

0  45.5 

—  8  46     1 

—0.5244 

.5334 

+.2520 

—9.3694 

.9878 

30 

45  Aquarii 

6 

+52 

—33 

1  47.5 

—  7  46     2 

+0.2251 

.5314 

+.2533 

—9.3841 

.9669 

30 

50  Aquarii 
B.A.C.  7835 

6 

+76 

+18 

4  21.5 

—  5  17     6 

+1.1195 

.5291 

+.2560 

—9.3912 

.9864 

80 

*i 

+77 

+22 

6  59.6 

—  2  44    8 

+1.1738 

.5291 

+.2570 

—9.3726 

.9876 

80 

a  Aquarii 

*i 

—15 

—90 

7  19.5 

—  2  24  55 

—1.0390 

.5328 

+.2573 

—9.2960 

.9913 

30 

58  Aquarii 

6 

+  6 

—90 

7  48.6 

—  1  56  44 

—0.6763 

.5320 

+.2580 

—9.3045 

.9910 

30 

64  Aquarii 

6} 

+11 

—84 

11  25.2 

+  1  32  49 

—0.6132 

.5314 

+.2657 

—9.2713 

.9923 

30 

70  Aquarii 

6 

+79 

+16 

15  47.7 

+  5  46  46 

+  1.1082 

.5279 

+.2701 

-9.2923 

.9915 

30 

I  Aquarii 

4 

—46 

—90 

17  46.4 

+  7  41  41 

— 1.3870 

.5317 

+.2721 

—9.1612 

.9954 

30 

81  Aquarii 

6 

+  4 

—90 

21  57.4 

+11  44  33 

—0.7597 

.5306 

+.2767 

—9.1339 

.9959 

30 

82  Aquarii 

6 

—17 

—90 

22  30.3 

—11  43  37 

—1.1031 

.5303 

+.2769 

—9.1061 

.9964 

80 

A1  Aquarii 

6 

+64 

—25 

23  44.2 

—11  32     9 

+0.3808 

.5291 

+.2772 

—9.1676 

.9952 

30 

A*  Aquarii 

7 

+69 

—21 

23  48.9 

—10  27  36 

+0.4636 

.5290 

+.2773 

—9.1506 

.9952 

Oct     1   A3  Aquarii 

7 

+81 

-  8 

0     4.9 

—10  12     6 

+0.7232 

0.5286 

+.2778 

—9.1798 

9.9950 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB 

THE 

YEAR  1857. 

4 

Parallels. 

Wash- 

burton 

Mean 

Time  of 

6- 

At  Washington  Mean  Time  of  Conjunction 

Star's  Name. 

n 

North- 
era. 

South- 
ern. 

H 

Y 

* 

t 

shf5) 

oosD 

Oct.    1 

A4  Aquarii 

o 
+81 

—11 

h.    m. 
0  42.9 

h.  m.    s. 
—  9  85  21 

+0.6512 

0.5287 

+.2782 

—9.1676 

9.9953 

I 

tp  Aquarii 

5 

4-40 

—48 

4     6.7 

—  6  18     8 

—0.0676 

.5296 

+.2810 

—9.0742 

.9969 

1 

96  Aquarii 
B.A.C.  8134 

H 

+28 

—62 

6  31.4 

—  3  58    6 

—0.3144 

.5300 

+.2827 

—9.0119 

.9977 

1 

4 

+  18 

—74 

7  28.2 

—  3    3     5 

— 0.5010 

.5302 

+.2834 

—8.9775 

.9980 

1 

20  Piscium 

6 

+87 

+22 

20    5.2 

+  9     9  21 

+1.2037 

.5306 

+.2902 

—8.7918 

.9992 

1 

B.A.C.  8276 

6* 

—  2 

—90 

20  31.0 

+  9  34  20 

—0.8950 

.5315 

+.2902 

—8.3683 

9.9999 

1 

B.A.C.  8311 

« 

+  7 

—90 

23  19.7 

—11  42  27 

—0.7381 

.5316 

+.2908 

—8.0743 

0.0000 

2 

B.A.C.  8365 

6r 

+89 

+30 

4  10.2 

—  7     1  27 

+1.2844 

.5324 

+.2918 

—8.3526 

9.9999 

2 

B.A.C.  57 

6 

+90 

—  2 

10     7.8 

—  1  15  36 

+0.8324 

.5345 

+.2922 

+8.1961 

.9999 

3 

60  Piscium 

6 

+33 

—57 

23  49.0 

+11  58  16 

—0.2341 

.5393 

+.2892 

+9.0168 

.9976 

3 

62  Piscium 

6 

+10 

—83 

0  12.9 

—11  38  34 

—0.6749 

.5391 

+.2889 

+9.0557 

.9972 

3 

6  Piscium 

5 

—  3 

—83 

0  23.8 

—11  28     4 

—0.9070 

.5387 

+.2888 

+9.0742 

.9969 

3 

e  Piscium 

4 

+87 

—10 

6  53.5 

—  5  11  32 

+0.6478 

.5437 

+.2850 

+9.0936 

.9966 

3 

n  Piscium 

5 

+86 

—  9 

22    3.3 

—  9  26  41 

+0.6317 

.5524 

+.2721 

+9.2965 

.9913 

3 

104  Piscium 

H 

—28 

—77 

22  57.9 

+10  19  22 

—1.2492 

.5493 

+.2710 

+9.3703 

.9877 

4 

26  Arietis 

H 

— 34 

—71 

20  43.2 

+  7  17  12 

—1.2736 

.5629 

+.2384 

+9.5175 

.9751 

4 

27  Arietis 

6 

+90 

+10 

20  51.9 

+  7  25  40 

+0.8862 

.5698 

+.2384 

+9.4678 

.9804 

4 

B  A.C.  782 

3 

+44 

—37 

21  57.5 

+  8  28  47 

—0.0196 

.5678 

+.2363 

+9.4959 

.9776 

5 

«  Arietis 

+27 

—53 

1  32.1 

+11  55  18 

—0.3270 

.6692 

+.2288 

+9.5214 

.9746 

5 

47  Arietis 

6 

+69 

—14 

7  52.5 

—  5  58  54 

+0.3981 

.5764 

+.2152 

+9.5361 

.9727 

5 

«  Arietis 

4 

+36 

—43 

8  19.8 

—  5  32  39 

—0.1705 

.5742 

+.2147 

+9.5498 

.9708 

5 

66  Arietis 

6} 

+88 

+  5 

19  51.7 

+  5  32    3 

+0.6193 

.5856 

+.1889 

+9.5795 

.9662 

5 

7  Tauri 

6 

+11 

—63 

22     9.7 

+  7  44  31 

—0.6169 

.5815 

+.1808 

+9.6091 

.9608 

5 

9Tauri 

6 

+90 

+  12 

23     9.9 

+  8  42  24 

+0.8001 

.5881 

+.1780 

+9.5872 

.9649 

6 

11  Tauri 

6 

—18 

—65 

0  35.5 

+10    4  31 

—1.0593 

.5808 

+  1742 

+9.6238 

.9577 

6 

g  Plciadum 
b  Pleiadum 

5* 

+58 

—18 

2  10.0 

+11  35  13 

+0.2296 

.5873 

+.1687 

+9.6066 

.9613 

6 

4 

+70 

—  9 

2  11.9 

+11  37     1 

+0.4091 

.5879 

+.1685 

+9.6036 

.9618 

6 

m  Pleiadum 

7 

+28 

—44 

2  17.6 

+11  42  29 

—0.2961 

.5850 

+.1683 

+9.6160 

.9594 

6 

«  Tauri 

5 

+49 

—25 

2  19.1 

+11  43  54 

+0.0775 

.5869 

+.1681 

+9.6097 

.9607 

6 

c  Pleiadum 

5 

+57 

—18 

2  33.5 

+11  57  42 

+0.2157 

.5878 

+.1679 

+9.6080 

.9610 

6 

h  Pleiadum 

5} 

+47 

—27 

2  35.1 

+11  59  18 

+0.0345 

.5869 

+.1677 

+9.6112 

.9603 

6 

/  Pleiadum 

+49 

-25 

2  38.4 

—11  57  35 

+0.0700 

.5871 

+.1675 

+9.6107 

.9604 

6 

d  Pleiadum 

5 

+90 

+  5 

2  45.6 

—11  50  41 

+0.6644 

.5901 

+.1678 

+9.6008 

.9624 

6 

12  Pleiadum 

7i 

+53 

—22 

3    0.1 

—11  36  43 

+0.1356 

.5879 

+.1671 

+9.6106 

.9604 

6 

p  Pleiadum 

4 

+83 

—  1 

3     8.9 

—11  28  17 

+0.5602 

.5900 

+.1672 

+9.6038 

.9618 

6 

ti  Tauri 

3 

+85 

0 

3  12.0 

—11  25  19 

+0.5795 

.5901 

+.1670 

+9.6036 

.9618 

6 

28  Pleiadum 

7 

+90 

+58 

3  32.7 

—11     5  26 

+1.3132 

.5939 

+.1669 

+9.5916 

.9641 

6 

s  Pleiadum 

7i 

+90 

+20 

3  45.9 

—10  52  47 

+0.9173 

.5926 

+.1662 

+9.5993 

.9627 

6 

/Pleiadum 

4 

+90 

+  9 

3  50.7 

—10  48  11 

+0.7334 

.5919 

+.1651 

+9.6027 

.9620 

6 

A  Pleiadum 

4 

+90 

+  5 

3  51.2 

—10  47  45 

+0.6514 

.5916 

+.1651 

+9.6042 

.9617 

6 

34  Pleiadum 

7i 

+90 

+33 

4     4.1 

—10  35  22 

+1.1074 

.5937 

+.1645 

+9.5971 

.9631 

6 

B.A.C.  1192 

4 

+  5 

—65 

4  15.3 

—10  24  38 

—0.7190 

.5850 

+.1640 

+9.6284 

.9567 

6 

40  Pleiadum 

4 

+90 

+21 

4  34.0 

—10     6  39 

+0.9381 

.5927 

+.1631 

+9.6013 

.9623 

6 

p  Tauri       * 

6 

+18 

—52 

12     2.4 

—  2  56  38 

—0.4868 

.5896 

+.1410 

+9.6436 

.9532 

6 

tp  Tauri 

5 

—  7 

—63 

15  36.2 

+  0  28  19 

—0.9012 

.5890 

+.1307 

+9.6572 

.9498 

6 

/Tauri 

H 

+90 

+24 

16  28.6 

+  1  18  34 

+0.9252 

.5990 

+.1277 

+9.6307 

.9562 

7 

B.A.C.  1648 

4 

+72 

+  2 

14     6.5 

—  1  59     6 

+0.4214 

.6011 

+  0572 

+9.6689 

.9467 

7 

B.AC.  1649 

4 

—36 

—61 

14     7.8 

—  1  56  54 

—1.1938 

.5920 

+.0572 

+9.6913 

.9401 

7 

£  Tauri 
B.A.C.  1709 

2 

+36 

—26 

16     0.6 

—  0     8  54 

—0.1509 

.5985 

+.0500 

+9.6784 

.9440 

7 

H 

+  6 

—58 

17  15.6 

+  1     2  54 

—0.6803 

.5954 

+.0467 

+9.6865 

.9415 

7 

B.A.C.  1746 

*i 

+90 

+35 

19  36.5 

+  3  17  49 

+0.9766 

.6043 

+.0386 

+9.6654 

.9477 

7 

B.A.C.  1772 

6 

+11 

—52 

20  48.8 

+  4  27     5 

—0.5982 

.5958 

+.0345 

+9.6874 

.9413 

8 

136  Tauri 

5 

+90 

+46 

2     2.3 

+  9  27  17 

+1.1051 

.6043 

+.0166 

+9.6655 

.9476 

8 

B.A.C.  1882 

•» 

+31 

—27 

3  11.9 

+10  34     1 

—0.2320 

.5967 

+.0129 

+9.6844 

.9422 

8 

x  AurigJB 

4 

—  7 

—61 

10  11.0 

—  6  44  31 

—0.8652 

0.5911 

—.0104 

+9.6930 

9.9395 
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ELEMENTS  FOR  FACILITATING  THE   CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

i 

Smiting 

Parallel*. 

Wash- 
ington 
Mean 
Time  of 

At  Washington  Mean  Tune  of  Conjunction. 

Date. 

Star's  Name. 

North- 
ern. 

South- 
ern. 

H 

Y 

* 

q' 

shff> 

cosI> 

o 

o 

h.   m. 

h.  m.    s. 

Oct.     8 

B.A.C.  2097 

6i 

+62 

—  2 

15  49.7 

—  1  20    3 

+0.2842 

0.5954 

—.0297 

+9.6759  9.9447 

8 

49  AurigflB 

4 

+71 

+  3 

17  39.2 

+  0  24  58 

+0.4007 

.4950 

—.0353 

+9.6735 

.9454 

8 

53  Aurigse 

4 

+  9 

—55 

18  49.8 

+  1  32  38 

—0.6329 

.5889 

—.0393 

+9.6870 

.9414 

8 

54  Aurigse 

6 

+49 

—18 

19  17.5 

+  1  59  10 

+0.0786 

.5927 

—.0402 

+9.6770 

.9444 

8 

28  Geminor. 

6 

+  1 

—61 

21  14.8 

+  3  51  38 

—0.7472 

.5869 

—.0464 

+9.6871 

.9413 

9 

47  Geminor. 

6 

+90 

+13 

7  81.7 

—10  16  34 

+0.6704 

.5878 

—.0794 

+9.6584 

.9496 

9 

53  Geminor. 

6 

+14 

—52 

9  16.8 

—  8  85  43 

—0.5521 

.5797 

—.0839 

+9.6736 

.9453 

9 

59  Geminor. 

6 

+10 

—57 

12  39.5 

—  5  21     6 

—0.6175 

.5775 

—.0944 

+9.6703 

.9463 

9 

<  Geminor. 

4 

—  4 

—62 

13     7.5 

—  4  54  12 

—0.8345 

.5757 

—.0956 

+9.6727 

.9456 

9 

6*  Geminor. 

5* 

—27 

—62 

14  48.8 

—  3  21  41 

—1.1254 

.5730 

—.1003 

+9.6744 

.9451 

9 

B.A.C.  2472 

6 

—30 

—62 

15     4.0 

—  3    2  19 

—1.1610 

.5729 

—.1012 

+9.6746 

.9451 

9 

o  Geminor. 

5 

+25 

—42 

17  11.1 

—  1     0  12 

-0.3545 

.5755 

—.1070 

+9.6602 

.9490 

9 

c  Geminor. 

6 

+70 

—  4 

20  29.8 

+  2  10  45 

+0.3966 

.5759 

—.1166 

+9.6438 

.9582 

10 

<p  Geminor. 

5 

—24 

—63 

0  16.2 

+  5  48  25 

—1.1059 

.5659 

—.1263 

+9.6590 

.9494 

10 

w1  Cancri 

6 

+38 

-^32 

3  20.8 

+  8  46    8 

—0.1113 

.5682 

—.1340 

+9.6385 

.9545 

10 

w*  Cancri 

6* 

+54 

—18 

3  41.2 

+  9     5  37 

+0.1557 

.5685 

—.1354 

+9.6336 

.9555 

10 

yx  Cancri 

4 

—27 

—64 

7  10.9 

—11  32  33 

—1.1453 

.5602 

—.1440 

+9.6459 

.9527 

10 

*f*  Cancri 

4 

—  2 

—64 

7  17.5 

—11  26  10 

—0.8255 

.5615 

—.1443 

+9.6409 

.9539 

10 

i  Cancri 

6 

+48 

—25 

11  33.2 

—  7  19  58 

+0.0611 

.5612 

—.1548 

+9.6172 

.9591 

10 

vl  Cancri 

7 

—  6 

—65 

14     8.7 

—  4  50  12 

—0.8989 

.5549 

—.1607 

+9.6259 

.9573 

10 

v*  Cancri 

*i 

+10 

—63 

14  59.1 

—  4     1  36 

—0.6352 

.5549 

—.1627 

+9.6197 

.9586 

10 

B.A.C.  2840 

7 

—  8 

—65 

15  26.0 

—  3  35  44 

—0.9175 

.5528 

—.1639 

+9.6230 

.9579 

10 

u3  Cancri 

6 

+  1 

—66 

16  13.9 

—  2  49  35 

—0.7820 

.5536 

—.1652 

+9.6187 

.9588 

10 

Y  Cancri 

4* 

+90 

+25 

21  234 

+  2     8  51 

+1.0250 

.5561 

—.1760 

+9.5732 

.9672 

11 

8  Leonis 

4 

+90 

+41 

21  57.8 

+  1  53  10 

+1.2871 

.5335 

—.2196 

+9.4678 

.9804 

12 

34  Leonis 

6 

+83 

—  9 

14  50.6 

—  5  46     1 

+0.5991 

.5181 

—.2407 

+9.3854 

.9868 

12 

37  Leonis 

6 

+23 

—62 

17  22.1 

—  3  19  12 

—0.4169 

.5147 

—.2431 

+9.3967 

.9861 

13 

/  Leonis 

5 

—30 

—79 

10    8.1 

—11     3  13 

—1.2747 

.5032 

—.2573 

+9.2921 

.9915 

13 

Mars 

+58 

—31 

13  25.5 

—  7  51  84 

+0.2435 

.4786 

—.2495 

+9.1988 

.9945 

13 

/  Leonis 

5 

+43 

—44 

18  30.8 

—  2  55     2 

—0.0264 

.5005 

—.2623 

+9.1492 

.9956 

14 

a  Leonis 

4 

—  8 

—83 

3     8.8 

+  5  28  15 

—0.9121 

.4965 

—.2660 

+9.0740 

.9969 

14 

Vends 

+  8 

—82 

7  53.9 

+10    5  23 

—0.7406 

.4452 

—.2475 

+8.9796 

.9980 

14 

89  Leonis 

6 

+65 

—26 

10  20.9 

—11  31  45 

+0.3602 

.4954 

—.2680 

+8.8272 

.9990 

14 

1*  Virginia 

21 

+13 

—84 

19  12.9 

—  2  54  28 

—0.6304 

.4928 

—.2691 

+8.6513 

.9996 

14 

B.A.C.  4043 

+17 

—78 

23  63.5 

+  1  38  26 

—0.5400 

.4917 

—.2691 

+8.3638 

.9999 

18 

B.A.C.  4923 

6 

+58 

—22 

23  39.9 

—  1  17  48 

+0.4175 

.5120 

—.1927 

—9.5497 

.9708 

19 

B.A.C.  5023 

6 

+26 

—52 

9  10.6 

+  7  56  28 

—0.1196 

.5194 

—.1771 

—9.5712 

.9676 

19 

42  Librae 

*J 

+  9 

—71 

20  49.0 

—  4  46  56 

—0.4145 

.5264 

—.1563 

—9.5982 

.9629 

19 

B.AC.  5197 

6 

+39 

—34 

23  49.4 

—  1  51  33 

+0.1965 

.5255 

—.1507 

—9.6138 

.9598 

20 

6  Scorpii 

5 

+65 

+14 

1  54.5 

+  0    8  45 

+1.0003 

.5236 

—.1458 

—9.6111 

.9561 

20 

A  Scorpii 

5 

-H7 

—25 

3  10.7 

+  1  22  31 

+0.3539 

.5264 

—.1436 

—9.6243 

.9576 

20 

B.A.C.  5253 

6 

0  —82 

3  20.0 

+  1  31  36 

—0.5503 

.5300 

—.1433 

—9.6111 

.9604 

20 

B.A.C.  5254 

6 

—40—90 

3  21.9 

+  1  33  26 

—1.1733 

.5322  —.1433 

—9.6016 

.9622 

20 

B.A.C.  5255 

6 

+50  —22 

3  27.4 

+  1  38  45 

+0.4089 

.5267 

—.1424 

—9.6257 

.9573 

20 

3  Scorpii 

6 

+38 

—34 

3  40.7 

+  1  51  85 

+0.1953 

.5275 

—.1421 

—9.6281 

.9579 

20 

4  Scorpii 

6 

+64 

+44 

4    3.2 

+  2  13  20 

+1.2800 

.5233 

—.1415 

—9.6394 

.9542 

20 

B.A.C.  5286 

H 

+  2 

—78 

5  33.3 

+  3  40  36 

—0.5066 

.5308 

—.1390 

—9.6165 

.9593 

20 

n  Scorpii 

4 

+65 

+  7 

5  38.9 

+  3  45  58 

+0.8977 

.5258 

—.1384 

— 3.6371 

.9548 

20 

B.A.C.  5314 

6 

+45 

—26 

7  47.3 

+  5  50  14 

+0.3450 

.5289 

—.1338 

—9.6835 

.9556 

20 

B.A.C.  5347 

5 

+58 

—12 

10     1.1 

+  7  59  42 

+0.5816 

.5290 

—.1294 

—9.6410 

.9538 

20 

a  Scorpii 

H 

—25 

—90 

16  10.0 

—10    3  28 

—0.9448 

.5378 

—.1161 

—9.6300 

.9564 

20 

a  Scorpii 

h> 

+  4 

—71 

19  57.6 

—  6  23  23 

—0.4069 

.5873 

—.1075 

—9.6437 

.9532 

20 

r  Scorpii 

«u 

+62 

+56 

22  53.8 

—  3  33    0 

+1.2925 

.5315 

—.1007 

—9.6704 

.9463 

21 

B.A.C.  5608 

4 

+62 

+45 

3     4.6 

+  0  29  20 

+1.2515 

.5330  —.0911 

—9.6751 

.9449 

21 

43  Ophinchi 

6 

+  7 

—59 

20  26.8 

—  6  43  56 

—0.2373 

0.5457   —.0490 

—9.6716 

9.9459 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

1 

Limiting 

Parallels. 

Wash- 
ington 
Mean 
Time  of 

At  Washington  Mean  Time  of  Conjunction. 

Date. 

Star's  Name. 

North- 
ern. 

South- 
ern. 

H 

r 

1 

f 

sin?)     1 

oosi) 

o 

o 

h.   m. 

h.  m.    s. 

| 

Oct.  22 

3  Sagittarii 
B.A.C.  6063 

5 

—30 

—90 

7  15.0 

+  3  41  54 

—0.8694 

0.5503 

—.0218 

—9.6684  9.9469 

22 

8 

—17 

—90 

11   18.2 

+  7  36  36 

—0.6383 

.5500 

—.0117 

—9.6722 

.9457 

22 

B.A.C.  6072 

+21 

—38 

12     8.4 

+  8  25     1 

+0.1219 

.5468 

—.0089 

—9.6820 

.9429 

22 

y1  Sagittarii 
BA.C.  6120 

4 

+61 

+20 

14  56.3 

+11     7     4 

+1.0424 

.5425 

—.0019 

—9.6935 

.9393 

22 

•* 

—  1 

—83 

15  45.1 

+11  54  13 

—0.2982 

.5488 

+.0007 

-9.6769 

.9444 

22 

BJLC  6127 

5 

+  5 

—56 

16  19.5 

—11  32  36 

—0.1887 

.5486 

+.0020 

—9.6783 

.9440 

22 

B.A.C  6190 

6J 

+20 

—39 

20  26.1 

—  7  34  35 

+0.0912 

.5477 

+.0123 

—9.6814 

.9431 

22 

B.A.C.  6191 

6i 

+  1 

—65 

20  26.4 

—  7  34  19 

—0.3135 

.5496 

+.0123 

—9.6763 

.9446 

22 

B.A.C.  6220 

«ir 

+" 

—51 

22  28.8 

—  5  36  18 

—0.0999 

.5486 

+.0175 

—9.6786 

.9439 

23 

(p  Sagittarii 

»J 

—60 

—90 

8  58.5 

+  4  31  25 

—1.2651 

.5538 

+.0461 

—9.6590 

.9494 

23 

r  Sagittarii 
B.A.C.  6628 

3i 

+25 

—40 

18  23.3 

—10  23  28 

+0.0879 

.5463 

+.0691 

—9.6698 

.9464 

24 

6 

+62 

+15 

2  11.6 

—  2  51  32 

+0.9895 

.5412 

+.0892 

—9.6736 

.9454 

24 

BJLC.  6666 

6 

+37 

—29 

4  36.6 

—  0  31  31 

+0.2686 

.5439 

+.0941 

—9.6611 

.9488 

24 

q)  Sagittarii 

&i 

+64 

+  6 

16  16.9 

+10  44  39 

+0.8827 

.5383 

+.1230 

—9.6522 

.9511 

24 

A  Sagittarii 

5 

+64 

+11 

17  42.4 

—11  52  50 

+0.9546 

.5879 

+.1253 

—9.6507 

.9515 

25 

B.A.C.  7049 

6 

— 30 

—90 

7  44.3 

+  1  40  29 

—1.0676 

.5419 

+.1569 

—9.5894 

.9645 

25 

17  Capricor. 
B.A.C.  7197 

6 

—  4 

—90 

15  26.4 

+  9     7  10 

—0.6793 

.5377 

+.1738 

—9.5741 

.9671 

25 

6 

+45 

—81 

16  25.8 

+10    4  31 

+0.2648 

.5320 

+.1759 

—9.5964 

.9632 

25 

i?  Capricor. 

H 

—11 

—90 

23  58.8 

—  6  37  27 

—0.8422 

.5351 

+.1916 

—9.5426 

.9718 

26 

/  Capricor. 

6 

+68 

+  9 

1  53.9 

—  4  46  11 

+0.9634 

.5286 

+.1955 

—9.5691 

.9679 

26 

27  Capricor. 

6 

+63 

—15 

2  26.8 

—  4  14  19 

+0.5539 

.5304 

+.1959 

—9.5568 

.9698 

26 

tp  Capricor. 

6 

+69 

+17 

5  14.2 

—  2  32  23 

+  1.0639 

.5276 

+.2008 

—9.5590 

.9695 

26 

y  Capricor. 

8* 

+  4 

—89 

16  54.0 

+  9  44  38 

—0.6445 

.5298 

+.2210 

—9.4734 

.9799 

26 

9  Capricor. 

3 

+14 

—73 

20  13.5 

—11     2  21 

—0.4611 

.5284 

+.2231 

—9.4602 

.9811 

27 

i  Aquarii 

4* 

+  9 

—82 

5  35.9 

—  1  57  58 

—0.5892 

.5265 

+.2406 

—9.4003 

.9858 

27 

42  Aquarii 

6 

+19 

—70 

10  37.2 

+  2  54  47 

—0.4241 

.5253 

+.2476 

—9.3694 

.9878 

27 

45  Aquarii 

6 

+58 

—27 

11  40.9 

+  3  55  24 

+0.3329 

.5233 

+.2489 

—9.3841 

.9869 

27 

50  Aquarii 
BJLC.  7835 

6 

+76 

+28 

14  18.9 

+  6  28  25 

+1.2349 

.5210 

+.2519 

—9.3912 

.9864 

27 

st 

+77 

+33 

17     1.1 

+  9     5  25 

+1.2880 

.5211 

+.2554 

—9.3726 

.9876 

27 

a  Aquarii 

—  9 

—90 

17  21.5 

+  9  25  12 

—0.9465 

.5251 

+.2557 

—9.2960 

.9913 

27 

58  Aquarii 

6 

+11 

—83 

17  51.3 

+  9  54     5 

—0.6009 

.5245 

+.'2564 

—9.3045 

.9910 

27 

64  Aquarii 

6* 

+15 

—76 

20  33.4 

—11  80  50 

—0.5203 

.5244 

+.2613 

—9.2714 

.9923 

28 

70  Aquarii 

6 

+79 

+25 

2    2.2 

—  6  10  32 

+1.2154 

.5209 

+.2659 

—9.2923 

.9915 

28 

X  Aquarii 

6 

—35 

—90 

4    8.7 

—  3  42  33 

—1.3053 

.5247 

+.2675 

—  9.1613 

.9954 

28 

81  Aquarii 

6 

+  8 

—89 

8  20.3 

—  0    4  24 

—0.6763 

.6239 

+.2716 

—9.1339 

.9959 

28 

82  Aquarii 

6 

—12 

—90 

8  53.9 

+  0  28     9 

—1.0231 

.5242 

+.2722 

—9.1061 

.9964 

28 

A1  Aquarii 

6 

+70 

—21 

10    9.4 

+  1  41   12 

+0.4733 

.5226 

+.2735 

—9.1676 

.9952 

28 

A*  Aquarii 

7 

+75 

—16 

10  14.2 

+  1  45  52 

+0.5572 

.5226 

+.2735 

—9.1707 

.9952 

28 

A3  Aquarii 

7 

+66 

—  2 

10  30.1 

+  2     1  14 

+0.8168 

.5222 

+.2740 

—9.1798 

.9950 

28 

A4  Aquarii 

H 

+79 

—  6 

11     9.3 

+  2  89  17 

+0.7458 

.5226 

+.2741 

—9.1676 

.9953 

28 

<p  Aquarii 

5 

+44 

—44 

14  87.4 

+  6     0  43 

+0.0176 

.5235 

+.2771 

—9.0742 

.9969 

28 

96  Aquarii 
B.A.C.  8154 

3 

+32  —57 

17     4.7 

+  8  23  22 

—0.2337 

.5241 

+.2790 

—9.0119 

.9977 

28 

+22  —69 

18     2.8 

+  9  19  41 

—0.4229 

.5244 

+.2796 

—8.9775 

.9980 

29 

20  Piscium 

6 

+87 

+29 

6  52.2 

—  2  15  28 

+1.2788 

.5262    +.2867 

—8.7918 

.9992 

29 

B.A.C.  8276 

6J 

+  2 

—90 

7  18.4 

—  1  50     7 

—0.8318 

.5269 

+.2867 

—8.3684 

9.9999 

29 

B.A.C.  8811 

6i 

+10 

—89 

10    9.3 

+  0  55  20 

—0.6769 

.5277 

+.2875 

—8.0744 

0.0000 

29 

B.A.C.  8365 

6i 

+89 

+87 

15     3.1 

+  5  39  41 

+  1.3490 

.5291 

+.2888 

—8.3527 

9.9999 

29 

B.A.C.  57 

4 

+90 

+  2 

21     3.9 

+11  28  48 

+0.8856 

.5318 

+.2894 

+8.1961 

.9999 

30 

60  Piscium 

6 

+34 

—55 

10  48.8 

+  0  46  20 

—0.2019 

.5387 

+.2876 

+9.0168 

.9976 

30 

62  Piscium 

6 

+12 

—82 

11  12.8 

+  1     9  85 

—0.6432 

.5384 

+.2872 

+9.0556 

.9972 

30 

B.A.C.  221 

6 

+90 

+35 

11  13.0 

+  1     9  45 

+1.3213 

.5402 

+.2872 

+8.8995 

.9986 

1         30 

d  Piscium 

5 

—  1 

—84 

11  23.7 

+  1  20    4 

—0.8762 

.5384 

+.2872 

+9.0742 

.9969 

1         30 

«  Piscium 

4 

+88 

—  9 

17  53.2 

+  7  36  20 

+0.6682 

.5440 

+.2841 

+9.0936 

.9966 

1         81 

n  Piscium 

5 

+85 

—  9 

8  57.5 

—  1  50  49 

+0.6274 

.5556 

+.2714 

+9.2965 

.9913 

1         81 

104  Piscium 

6J 

—28 

—77 

9  51.6 

—  0  58  31 

—1.2454 

0.5520   +.2711 

+9.3703 

9.9877 

55 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY 

THE  MOON,  FOB 

THE 

YEAR  1857. 

1 

Limiting 
Parallel*. 

Waeh- 

ington 

Mean 

Time  of 

6- 

At  Washington  Mean  Time  of  Conjunction. 

Date. 

Star's  Name. 

1 

North- 
ern. 

South- 
ern.. 

H 

Y 

* 

*' 

sinZ> 

oos  D    I 

Not.    1 

'27  Arietis 

6 

o 
+90 

o 
+  8 

h.    m. 
7  25.9 

h.  m.    b. 
—  4  12   13 

+0.8442 

0.5791 

+.2361 

+9.4423 

9.9827  ' 

1 

B.A.C.  782 

*i 

+42 

—39 

8  30.2 

—  3  10  23 

—0.0536 

.5743 

+.2353 

+9.4959 

.9776 

1 

H  Arietis 

4 

+25 

—55 

11  58.5 

+  0     9  49 

— 0.3717 

.5756 

+.2303 

+9.5215 

.9746  ' 

1 

47  Arietis 

6 

+65 

—17 

18  11.9 

+  6     8  35 

+0.3434 

.5703 

+.2171 

+9.5361 

.9727  ' 

1 

«  Arietis 

** 

+33 

—45 

18  38.6 

+  6  34  13 

—0.2193 

.5823 

+.2158 

+9.5498 

.9708  | 

| 

2 

t  Arietis 

3 

+90 

+50 

0  44.0 

—11  34  56 

+1.3011 

.5932 

+.2016 

+9.5447 

.9715  j 

2 

66  Arietis 

+81 

—  3 

5  52.2 

—  6  39  23 

+0.5448 

.5947 

+.1884 

+9.5795 

.9662 

2 

7  Tauri 

6 

+  7 

—66 

8     6.2 

—  4  30  51 

—0.6780 

.5908 

+.1824 

+9.6091 

.9608 

2 

9Taari 

6 

+90 

+  7 

9     4.8 

—  8  34  42 

+0.7189 

.5979 

+.1794 

+9.5872 

.9649 

2 

11  Tauri 

6 

—  23 

—65 

10  27.8 

—  2  15     7 

—1.1136 

.5908 

+.1754 

+9.6238 

.9577 

2 

g  Pleiadum 

H 

+53 

—21 

11  59.6 

—  0  47  13 

+0.1523 

.5974 

+.1710 

+9.6067 

.9612 

2 

b  Pleiadum 

4 

+65 

—12 

12     1.4 

—  0  45  28 

+0.3294 

.5982 

+.1710 

+9.6036 

.9618 

2 

m  Pleiadum 

7 

+25 

—48 

12     6.9 

—  0  40  10 

—0.3659 

.54*9 
.5967 

+.1711 

+9  6160 

.9594  ' 

2 

«  Tauri 

5 

+45 

—29 

12     8.3 

—  0  38  47 

+0.0025 

+.1710 

+9.6097 

.9607  I 

2 

c  Pleiadum 

5 

+53 

—22 

12  22.3 

—  0  25  26 

+0.1373 

.5975 

+.1705 

+9.6080 

.9610 

2 

k  Pleiadum 

i\ 

+42 

—31 

12  23.9 

—  0  24     3 

—0.0415 

.5966 

+.1702 

+9.6112 

.9603 

2 

/  Pleiadum 

+44 

—29 

12  27.1 

—  0  20  51 

—0.0064 

.5968 

+.1701 

+9.6107 

.9604  ' 

2 

d  Pleiadum 

5 

+84 

+  1 

12  34.0 

—  0  14  11 

+0.5810 

.5997 

+.1698 

+9.6008 

.9624 

2 

12  Pleiadum 

7* 

+48 

—26 

12  48.2 

—  0     0  38 

+0.0582 

.5972 

+.1693 

+9.6106 

.9604 

2 

p  Pleiadum 

4 

+75 

—  5 

12  56.7 

+  0     7  83 

+0.4765 

.5994 

+.1687 

+9.6038 

.9618 

2 

1  Tauri 

3 

+77 

—  4 

12  59.7 

+  0  10  25 

+0.4957 

.5994 

+.1686 

+9.6036 

.9618 

2 

28  Pleiadum 

7 

+90 

+30 

13  19.8 

+  0  29  42 

+  1.06:5 

.6030 

+.1677 

+9.5916 

.9641 

2 

s  Pleiadum 

H 

+90 

+14 

13  32.6 

+  0  41  54 

+0.8247 

.6014 

+.1674 

+9.5993 

.9627 

2 

/Pleiadum 

4 

+90 

+  4 

13  37.2 

+  0  46  20 

+0  6460 

.6005 

+.1673 

+9.6027 

.9620 

2 

h  Pleiadum 

4 

+83 

0 

13  37.6 

+  0  46  47 

+0.5655 

.6001 

+  1673 

+9.6042 

.9617 

2 

34  Pleiadum 

H 

+90 

+27 

13  50.2 

+  0  58  48 

+1.0142 

.6025 

+.1670 

+9.5968 

.9631 

2 

B.A.O.  1192 

4 

+  1 

—65 

14     1.1 

+  1     9   14 

—0.7822 

.5939 

+.1622 

+9.6284 

.9567 

2 

40  Pleiadum 

4 

+90 

+  15 

14   15.5 

+  1  23     2 

+0.8372 

.6019 

+.1651 

+9.6013 

.9623 

2 

p  Tauri 

6 

+13 

—57 

21  33.5 

+  8  22  33 

—0.5655 

.6005 

+.1424 

+9  6436 

.9532 

3 

<p  Tauri 

5 

—18 

—63 

1     0.4 

+11  40  30 

—0.9757 

.5991 

+.1319 

+9.6572 

.9498 

3 

/Tauri 

5* 

+90 

+18 

1  51.0 

—11  31     0 

+1.8191 

.6097 

+.1289 

+9.6307 

.9562 

3 

B.A.C.  1648 

4 

+63 

—  4 

22  43.4 

+  8  26  41 

+0.3011 

.6131 

+.0576 

+9.6689 

.9467 

4 

/*  Tauri 

2 

+30 

—32 

0  35.5 

+  10  13  47 

—0.2642 

.6101 

+.0505 

+9.6784 

.9440 

4 

B.A.C.  1709 

H 

—  1 

—61 

1  46.8 

+  11  21  57 

—0.7869 

.6070 

+.0467 

+9.6866 

.9415 

4 

B.A.C.  1746 

4 

+90 

+24 

4     2.8 

—10  28     2 

+0.7973 

.6159 

+.0380 

+9.6654 

.9477 

4 

B.A.C.  1772 

6 

+  4 

-60 

5  12.5 

—  9  21   26 

—0.7086 

.6068 

+.0344 

+9.6874 

.9413 

4 

136  Tauri 

5 

+90 

+36 

10  14.9 

—  4  32   15 

+0.9610 

.6156 

+  0163 

+9.6655 

.9476 

4 

B.A.C.  1882 

6* 

+25 

-34 

11   22.2 

—  8  27  55 

—0.3544 

.6076 

+.0114 

+9.6844 

.9422 

4 

x  Aurigae 

4 

—16 

—61 

18     6.7 

+  2  58  55 

—0.9836 

.6023 

—.0116 

+9.6930 

.9395 

4 

B.A.C.  2097 

6J 

+53 

—  8 

23  33.9 

+  8  11  55 

+0.1367 

.6057 

—.0139 

+9.6759 

.9447 

5 

49  Auriga 

61 

+60 

—  4 

1   19.8 

+  9  53  17 

+0.2535 

.6051 

—.0347 

+9.6735 

.9454 

5 

53  Aurigae 

4 

0 

—61 

2  18.1 

+10  48  35 

—0.7630 

.5989 

—.0409 

+9.6870 

.9414 

5 

54  Aurigae 

6 

+41 

—21 

2  54.8 

+  11   24  11 

—0.0631 

.6025 

—.0419 

+9.6770 

.9444 

5 

28  Geminor. 

6 

—  7 

—61 

4  48.3 

—10  47  13 

—0.8768 

.5967 

—.0487 

+9.6871 

.9413 

5 

47  Geminor. 

6 

+82 

+  5 

14  45.6 

—  1   15     4 

+0.5102 

.5975 

—.0810 

+9.6584 

.9496 

5 

53  Geminor. 

6 

+  5 

—61 

16  27.5 

+  0  22  84 

—0.6954 

.5889 

—  0864 

+9.6786 

.9453 

5 

59  Geminor. 

H 

+  1 

—62 

19  44.1 

+  3  30     8 

—0.7270 

.5862 

—.0967 

+9.6703 

.9463 

5 

<  Geminor. 

4 

—14 

—62 

20  11.3 

+  3  57  10 

—0.9750 

.5846 

—.0972 

+9.6727 

.9456 

6 

v  Geminor. 

5 

+16 

—51 

0     7.9 

+  7  44  10 

—0.5053 

.5831 

—.1087 

+9.6602 

.9490 

6 

c  Geminor. 

6 

+59 

—13 

3  20.9 

+10  49  26 

+0.2329 

.5843 

—.1177 

+9.6487 

.9532 

6 

<p  Geminor. 

5 

—42 

—63 

7     1.4 

—  9  38  46 

—1.2503 

.5780 

—.1285 

+9.6590 

.9494 

6 

w1  Cancri 

6 

+30 

—40 

10     1.2 

—  6  46     6 

—0.2731 

.5748 

—.1367 

+9.6384 

.9545 

6 

oi*  Cancri 

H 

+44 

—27 

10  21.0 

—  6  27     3 

—0.0086 

.5757 

—.1369 

+9.6336 

.9555 

6 

yl  Cancri 

4 

—49 

—64 

13  45.5 

—  3  10  24 

—1.2942 

.5661 

—.1452 

+9.6459 

.9527 

6 

\p%  Cancri 

4 

—13 

—64 

13  51.8 

—  3     4  23 

—0.9789 

0.5675 

—.1461 

+9.6409 

9.9539 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE 

YEAR   1857. 

Date. 

Star's  Name. 

i 

6 

7 

6 

Parallels. 

Wash- 

ington 

Mean 

Time  of 

cS* 

At  Washington  Mean  Time  of  Conjunction. 

North- 
ern. 

South- 
ern. 

H 

Y 

* 

* 

Jfo 

Log 

008  D 

9.9591 
.9573 
.9586 
.9579 
.958a 

Not.    6 
6 
6 
6 
6 

X  Cancri 
it1  Cancri 
v*  Cancri 
B.A.C.  2840 
v3  Cancri 

o 
-4-89 
—18 

0 
—20 
—  9 

o 
—34 
—65 
—66 
—65 
—66 

h.   m. 
18     1.7 

20  33.6 

21  23.0 

21  49.2 

22  36.1 

h.  m.    s. 
+  0  55  59 
+  3  22  13 
+  4     9  44 
+  4  35     1 
+  5  20     9 

—0.1059 
—1.0540 
—0.7953 
—  1.0758 
—0.9404 

0.5673 
.5602 
.5603 
.5592 
.5610 

—.1562 
—.1632 
—.1651 
—.1654 
—.1680 

+9.6172 
+9.6257 
+9.6196 
+9.6230 
+9.6187 

7 
8 
8 
8 
10 

Y  Cancri 
8  Leonis 
34  Leonis 
37  Leonis 
/Leonis 

'4 

6 
6 
5 

-4-90 
+90 
+70 
+14 
+35 

+13 
+24 
—19 
—72 
—53 

3  39.3 

3  50.9 

20.35.0 

23     5.6 

0  11.7 

+10  12  12 
+  9  33  36 
+  1  45  43 
+  4  11  43 
+  4  S3  15 

+0.8436 
+  1.1026 
+0.4234 
—0.5869 
—0.1842 

.5601 
.5356 
.5182 
.5142 
.4994 

—.1783 
—.2207 
—.2407 
—.2431 
—.2606 

+9.5*32 
+94678 
+9.3854 
+9.3967 
+9.1492 

.9672 
.9804 
.9868 
.9861 
.9956 

10 
10 
10 
11 
11 

a  Leonis 
t  Leonis 
89  Leonis 
/*  Virginis 
B.A.C.  4043 

4 

5 
6 

°4 

—13 
+90 
+56 
+  5 
+  10 

—83 
+42 
—33 
—81 
—87 

8  50.7 

12  32.7 

16    4.3 

0  58.9 

5  41.0 

+  2  57  36 

—  7  26  37 

—  4     0  54 
+  4  38  42 
+  9  13  19 

—1.0613 
+13785 
+0.2171 
—0.7641 
—0.6684 

.4944 

.4948 
.4931 
4904 
4895 

—.2637 
—.2648 
—.2655 
—.2665 
—.2636 

+9.0739 
+8.8027 
+8.8271 
+86511 
+83634 

.9969 
.9991 
.9990 
.9996 
.9999 

11 
11 
12 
12 
12 

B.A.C.  4200 
B.A.C.  4225 
/  Virginis 
B.A.C.  4255 
B.A.C.  4294 

3 

+86 
+82 
+85 
—21 
+27 

—10 
—13 
—  8 
—90 
—63 

21  43.6 
23  50.1 

2  42.3 

3  47.5 
8  42.2 

+  0  49  46 
+  2  52  48 
+  5  40  24 
+  6  43  47 
+11  30  29 

+0.6858 
+0.6117 
+0.7131 
—1.1695 
—03339 

.4880 
.4880 
.4880 
.4894 
.4891 

—.2642 
—.2635 
—.2625 
—.2623 
—.2603 

—8.8243 
—8  8715 
—8.9444 
—8.7965 
—8.9833 

.9990 
.9988 
.9983 
.9992 
.9980 

12 
12 
13 
13 
13 

B.A.C.  4394 
50  Virginis 
58  Virginis 
a  Virginis 
i  Virginis 

6 
6 

1 
5 

+24 

+81 
+49 
+30 
+78 

—65 
+  6 
—39 
—58 
+30 

20  20.6 

21  0.1 
1   15.2 

5  29.6 

6  19.3 

—  1   10    5 

—  0  31  42 
+  3  36  25 
+  7  43  49 
+  8  32  10 

—0.3609 
+0.9559 
+0.1157 
—0.2360 
+1.2671 

4907 
4897 
4917 
4936 
4913 

—.2537 
—.2531 
—.2534 
—.2473 
—.2467 

—9.1553 
—9.2207 
—9.2308 
—9.2572 
—93166 

.9953 
.9939 
.9936 
.9928 
.9905 

13 
14 
14 
14 
17 

B.A  C.  4531 
B.A  C  4679 
B.A.C.  4700 
B.A.C.  4722 
B.A.C.  5800 

6 
6* 

+73 
—15 
+24 
+73 
—51 

—  4 

-90 
—60 
+38 
—90 

10  39.3 
2  39.4 
6     1.0 
8  23.8 

22  33.4 

—11   15     5 
+  4  18     4 
+  7  83  56 
+  9  52  36 
—  2  41  30 

+0.7779 
—  1.0021 
—0.2740 
+13092 
—1.2023 

4936 
.5027 
.5031 
.5005 
.5506 

—.2433 
—.2275 
—.2238 
—.2208 
—.0577 

—9.3348 
—9.3923 
—9.4304 
—94789 
—9.6542 

.9896 
.9864 
.9836 
.9793 
.9506 

18 
18 
18 
18 
18 

43  Ophiachi 
3  Sagittarii 
B.A.C.  6063 
B.A.C.  6072 
Yl  Sagittarii 

6 
5 

st 

4 

+14 
—21 
—  9 
+30 
+61 

—50 
—90 
—77 
—28 
+41 

2  36.9 
13  25.4 

17  28.6 

18  18.9 
21     7.0 

+  1.13  42 
+  7  89  44 

—  8  25  31 

—  7  36  58 

—  4  54  41 

—0.0937 
—0.7126 
—0.4759 
+0.2876 
+1.2157 

.5468 
.5519 
.5508 
.5473 
.5432 

—.0475 
—.0197 
—.0095 
—.0077 
—.0006 

—9.6716 
—9.6684 
—9.6722 
—9.6819 
—9.6935 

.9459 
.9469 
.9457 
.9429 
.9393 

18 
18 
19 
19 
19 

B.A.C.  6120 
B.A.C.  6127 
B.A.C  6190 
B.A.C.  6191 
B.A.C.  6220 

5 

i 

+  8 
+14 
+30 
+  8 
+20 

—52 
—45 
—29 
—58 
—40 

21  56.0 

22  30.5 
2  87.7 
2  38.0 
4  40.7 

—  4     7  25 

—  8  34  10 
+  0  24  29 
+  0  24  44 
+  2  13  13 

—0.1277 
—0.0170 
+0.2686 
—0.1374 
+0.0798 

.5496 
.5491 
.5477 
.5496 
.5487 

+.0019 
+.0034 
+.0141 
+.0141 
+.0197 

—9.6769 
—9.6782 
—9.6814 
—9.6763 
—9.6786 

.9444 
.9440 
.9431 
.9446 
.9439 

19 
20 
20 
20 
20 

(p  Sagittarii 
r  Sagittarii 
B.A.C.  6628 
B.A.C.  6666 
co  Sagittarii 

6 

—41 
+36 
+62 
+50 
+64 

—90 
—28 
.+37 
—17 
+25 

15  12.3 

0  41.9 

8  343 

11     0.8 

22  49.8 

—11   26  19 

—  2  17  24 
+  5  18  39 
+  7  40  12 

—  4  54  55 

—1.0773 
+0.2928 
+1.2090 
+0.4867 
+1.1179 

.5530 
.5452 
.5392 
.5415 
.5351 

+.0460 
+.0701 
+.0901 
+.0955 
+.1234 

-9.6590 
—9.6698 
—9.6736 
—9.6611 
—9.6522 

.9494 
.9464 
.9454 
.9488 
.9511 

21 
21 
21 
21 
22 

A  Sagittarii 
B.A.C.  7049 
17  Capricor. 
B.AC.7197 
y  Capricor. 

5 
6 
6 
6 

H 

+64 
—14 
+  9 
+67 
+  3 

+38 
—90 
—72 
+18 
—85 

0  16.5 
14  32.6 

22  24.2 

23  24  8 

7     8.2 

—  8  31     9 
+10  16  25 

—  6     7  27 

—  5     8  49 
+  2  19  35 

+1.1927 
—0  8353 
—0.4386 
+1.0637 
—0.5987 

.5345 
.5867 
.5319 
.5261 
.5285 

+.1260 
+.1573 
+.1734 
+.1754 
+.1890 

—9.6507 
—9.5894 
-9.5741 
—9.5964 
—9.5426 

.9515 
.9645 
.9671 
.9682 
19718 

22 
22 
22 
23 
23 

/  Capricor. 
27  Capricor. 
tp  Capricor. 
Y  Capricor. 
<f  Capricor. 

6 
6 
6 

3 

+68 
+67 
+69 
+17 
+27 

+32 
—10 
+47 
—68 
—56 

9     6.0 
9  35.0 
12  31.4 
0  30.2 
3  55.5 

+  4  13  38 
+  4  41  40 
+  7  82  28 

—  4  51  27 

—  1  32  37 

+1.2286 
+0.6338 
+13320 
—0.3933 
—0.2061 

.5223 
.5239 
.5208 
.5216 
0.5202 

+.1929 
+.1937 
+.1988 
+.2181 
+.2233 

-9.5691 
-9.5568 
—9.5590 
—9.4734 
—94602 

.9679 
.9698 
.9695 
.9799 
9.9811 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE 

FEAR  1857. 

| 

Limiting 

Parallel*. 

Wash- 
ington 
Mean 
Time  of 

At  Washington  Mean  Tfana  of  Conjunction. 

~ 

Star's  Name. 

] 

North- 
ern. 

o 

South- 
ern. 

o 

H 

h.  m.    •. 

Y 

* 

t 

Skf5) 

cosD 

h.    m. 

Nor.  23 

i  Aquarii 

H 

+22 

—64 

13  35.1 

+  7  49     0 

—03870 

0.5177 

+.2371 

—9.4003 

9.9858 

23 

42  Aquarii 

6 

+31 

—54 

18  46.1 

—11     9  34 

—0.1706 

.5160 

+.2433 

—93695 

.9878 

23 

45  Aquarii 

6 

+73 

—14 

19  51.8 

—10     5  50 

+0.5975 

.5144 

+.2447 

—9.3840 

.9869 

24 

a  Aquarii 

H 

+  5 

—90 

1  43.7 

—  4  24  45 

—0.7031 

.5161 

+.2515 

—9.2961 

.9913 

24 

58  Aquarii 

6 

+24 

—63 

2  14.6 

—  3  54  49 

—03382 

.5154 

+.2519 

—93045 

.9910 

24 

6*  Aquarii 

H 

+28 

—60 

6     4.3 

—  0  12     7 

—0.2724 

.5149 

+.2560 

—9.2714 

.9923 

24 

X  Aquarii 

4 

—16 

—90 

12  47.9 

+  6  19  14 

—1.0738 

.5155 

+.2624 

—9.1613 

.9954 

24 

78  Aquarii 

6 

—36 

—90 

13  47.4 

+  7  16  51 

—13113 

.5156 

+.2631 

—9.1413 

.9958 

24 

81  Aquarii 

6 

+21 

—70 

17  13.4 

+10  36  39 

—0.4379 

.5146 

+.2659 

—9.1339 

.9959 

24 

82  Aquarii 

6 

+  2 

—90 

17  48.2 

+11  10  24 

—0.7907 

.5150 

+.2668 

—9.1061 

.9964 

24 

A1  Aquarii 

6 

+81 

—  7 

19     6.3 

—11  33  56 

+0.7283 

.5133 

+.2677 

—9.1676 

.9953 

24 

k*  Aquarii 

7 

+68 

—  2 

19  11.7 

—11  28  89 

+0.8132 

.5130 

+.2676 

—9.1706 

.9952 

24 

k9  Aquarii 

7 

+82 

+13 

19  24.5 

—11     6  23 

+1.0622 

.5128 

+.2682 

—9.1765 

.9951 

24 

A4  Aquarii 

H 

+82 

+  9 

20    8.4 

—10  33  43 

+1.0040 

.5127 

+.2683 

—9.1676 

.9952 

24 

(p  Aquarii 

5 

+58 

—31 

23  43.6 

—  7     5     2 

+0.2611 

.5140 

+.2712 

—9.0743 

.9969 

25 

96  Aquarii 
B.A.C.  8131 

i 

+43 

—46 

2  11.1 

—  4  42  11 

—0.0193 

.5147 

+.2730 

—9.0120 

.9977 

25 

+34 

—55 

3  16.4 

—  3  38  48 

—0.1894 

.5148 

+.2737 

—8.9775 

.9980 

25 

B.A.C.  8276 

+13 

—84 

16  59.4 

+  9  29    0 

—0.6222 

.5178 

+.2806 

—83685 

9.9999 

25 

B.A.C.  8311 

6|r 

+21 

—72 

19  56.1 

—11  29  46 

—0.4691 

.5185 

+.2814 

—8.0747 

0.0000 

26 

B.A.C.  57 

•J 

+90 

+15 

7  12.2 

—  0  34  51 

+1.0985 

.5233 

+.2833 

+8.1959 

9.9999 

26 

60  Piscium 

6 

+43 

—45 

21  21.6 

—10  52  41 

—0.0330 

.5307 

+.2814 

+9.0168 

.9976 

26 

62  Piscium 

6 

+20 

—71 

21  46.3 

—10  28  47 

—0.4803 

.5308 

+.2812 

+9.0556 

.9972 

26 

o*  Piscium 

5 

+  8 

—83 

21  57.4 

—10  18     0 

—0.7167 

.5307 

+.2811 

+9.0742 

.9969 

27 

«  Piscium 

4 

+90 

0 

4  37.2 

—  3  51  22 

+0.8326 

.5373 

+.2783 

+9.0936 

.9966 

27 

n  Piscium 

5 

+90 

—  2 

20     2.0 

+11     1  43 

+0.7527 

.5498 

+.2668 

+9.2965 

.9913 

27 

104  Piscium 

si 

—20 

-77 

20  57.1 

+11  55     6 

—1.1390 

.5464 

+.2657 

+93703 

.9877 

28 

26  Arietis 

—31 

—71 

18  40.8 

+  8  51  18 

—1.2406 

.5662 

+.2358 

+9.5176 

.9751 

28 

27  Arietis 

6 

+90 

+11 

18  49.5 

+  8  59  40 

+0.9077 

.5734 

+.2355 

+9.4678 

.9804 

28 

B.A.C.  782 

% 

+45 

—36 

19  54.3 

+10    2     2 

+0.0022 

.5717 

+.2336 

+9.4959 

.9776 

28 

p  Arietis 

+27 

—52 

23  25.9 

—10  34  27 

—03176 

.5746 

+.2266 

+9.5215 

.9746 

29 

47  Arietis 

6 

+67 

—15 

5  39.4 

—  4  35  35 

+03765 

.5834 

+.2140 

+9.5361 

.9727 

29 

f  Arietis 

4k 

+34 

—43 

6     6.1 

—  4     9  54 

—0.1888 

.5814 

+.2132 

+9.5498 

.9708 

29 

t,  Arietis 

4 

+90 

+53 

12  12.1 

+  1  41  29 

+1.3171 

.5933 

+.1992 

+9.5447 

.9715 

29 

66  Arietis 

6$ 

+80 

—  3 

17  19.9 

+  6  36  43 

+0.5460 

.5994 

+.1863 

+9.5605 

.9692 

29 

7  Tauri 

6 

+  7 

—66 

19  33.5 

+  8  44  49 

—0.6809 

.5926 

+.1801 

+9.6091 

.9608 

29 

9  Tauri 

6 

+90 

+  7 

20  31.9 

+  9  40  42 

+0.7114 

.6001 

+.1775 

+9.5872 

.9649 

29 

11  Tauri 

6 

—24 

—65 

21  54.5 

+10  59  54 

—1.1249 

.5921 

+.1728 

+9.6288 

.9577 

29 

g  Pleiadum 

H 

+53 

—22 

23  25.7 

—11  32  43 

+0.1381 

.5997 

+.1693 

+9.6067 

.9612 

29 

b  Pleiadum 

4 

+64 

—13 

23  27.5 

—11  30  59 

+03147 

.6007 

+.1692 

+9.6036 

.9618 

29 

«  Tauri 

5 

+44 

—29 

23  34.5 

—11  24  21 

— 0.0117 

.5993 

+.1687 

+9.6097 

.9607 

29 

c  Pleiadum 

5 

+52 

—23 

23  47.3 

—11   12    4 

+0.1228 

.6137 

+.1680 

+9.6080 

.9610 

30 

d  Pleiadum 

5 

+83 

0 

0    0.0 

—11     0  32 

+0.5634 

.6018 

+.1679 

+9.6008 

.9624 

30 

t]  Tauri 

3 

+75 

—  4 

0  25.5 

—10  35  27 

+0.4782 

.6025 

+.1660 

+9.6086 

.9618 

30 

/Pleiadum 

4* 

+89 

+  3 

1     2.8 

—  9  59  44 

+0.6268 

.6033 

+.1649 

+9.6027 

.9620 

30 

h  Pleiadum 

4 

+82 

—  1 

1     3.2 

—  9  59  20 

+0.5462 

.5982 

+.1649 

+9.6211 

.9583 

30 

B.A.C.  1192 

H 

+  1 

—65 

1  26.4 

—  9  37     4 

—0.7838 

.5968 

+.1635 

+9.6284 

.9567 

30 

(p  Tauri   ■ 

5 

—16 

—63 

12  19.6 

+  0  47  59 

—1.0174 

.6034 

+.1304 

+9.6572 

.9498 

30 

/Tauri 

3 

+90 

+15 

13     9.6 

+  1  85  50 

+0.7663 

.6140 

+.1272 

+9.6307 

.9562 

Deo.  .1 

B.A.C.  1648 

+57 

—  9 

9  40.6 

—  2  47  53 

+0.2007 

.6201 

+.0563 

+9.6689 

.9467 

1 

fi  Tauri 

2 

+24 

— 38 

11  30.3 

—  1     3  10 

—03631 

.6171 

+.0489 

+9.6784 

.9440 

1 

B.A.C.  1709 

si 

—  8 

-61 

12  40.0 

+  0    3  26 

—0.8819 

.6144 

+.0451 

+9.6866 

.9415 

1 

B.A.C.  1746 

+90 

+18 

14  528 

+  2  10  15 

+0.6792 

.6235 

+.0365 

+9.6654 

.9477 

1 

B.A.C.  1772 

6 

—  3 

—61 

16    0.9 

+  3  15  15 

—0.8125 

.6147 

+.0321 

+9.6874 

.9413 

I 

136  Tauri 

5 

+90J  +28 

20  56.0 

+  7  57     0 

+0.8261 

.6233 

+.0136 

+9.6655 

.9476 

1 

B.A.C.  1882 

•* 

+I7i  —42 

22     1.6 

+  8  59  37 

—0.4755 

0.6164 

+.0098 

+9.6844 

9.9422 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE  YEAR  1857. 

Bate. 

Star's  Name. 

i 

Parallels. 

Wash- 
ington 
Mean 
Time  of 

6- 

At  Washington  Mean  Time  of  Conjunction. 

North- 
ern. 

South- 
ern. 

H 

Y 

P' 

t 

Log      .     I*og 
am  2)     ;   cos  D 

o 

o 

h.   m. 

h.  m.    8. 

Dee.     2 

x  Auriga 

4 

—27 

—61 

4  35.8 

—  8  44  23 

—  1.1102 

0.6107 

—.0140 

+9.6930  9.9395 

2 

B.A.C.  2097 

4 

+44 

—17 

9  53.1 

—  3  40  47 

—0.0423 

.6148 

—.0337 

+9.6759     .9447 

2 

49  Auriga 

6$ 

4-50 

—12 

11  35.9 

—  2     2  82 

+0.0963 

.6147 

—.0392 

+9.6735     .9454 

2 

53  Auriga 

4 

—10 

—61 

12  42.1 

—  0  59  14 

—0.9090 

.6083 

—.0425 

+9.6870     .9414 

2 

54  Auriga 

6 

+32 

—29 

13     8.1 

—  0  34  28 

—0.2206 

.6115 

—.0450 

+9.6782     .9440 

2 

28  Geminor. 

6 

—19 

—61 

14  58.2 

+  1  10  46 

—1.0264 

.6062 

—.0522 

+9.6871 

.9413 

3 

47  Geminor. 

6 

+65 

—  5 

0  86.7 

+10  24     7 

+03204 

.6073 

—.0844 

+9.6584 

.9496 

3 

53  Geminor. 

6 

—  6 

—62 

2  153 

+11  58  27 

—0.8620 

.5992 

—.0894 

+9.6736 

.9453 

3 

59  Geminor. 

8 

—11 

—62 

5  25.5 

—  8  59  26 

—0.9411 

.5964 

—.0997 

+9.6703 

.9463 

3 

c  Geminor. 

—30 

—62 

5  51.4 

—  8  34  38 

—1.1514 

.5947 

—.1010 

+9.6727 

.9456 

3 

v  Geminor. 

5 

+  5 

—62 

9  40.6 

—  4  55     9 

—0.6967 

.5935 

—.1134 

+9.6602 

.9490 

3 

c  Geminor. 

6 

+46 

—23 

12  47.2 

—  1  56  16 

+0.0232 

.5942 

—.1219 

+9.6437 

.9532 

3 

co1  Cancri 

6 

+18 

—45 

19  13.9 

+  4  14  86 

—0.4850 

.5854 

—.1405 

+9.6384 

.9545 

3 

«*  Cancri 

6J 

+32 

—38 

19  33.1 

+  4  32  59 

—0.2269 

.5854 

—.1419 

+9.6336 

.9555 

3 

V*  Cancri 

4 

—31 

—64 

22  56.9 

+  7  48  38 

—1.1864 

.5775 

—.1509 

+9.6409 

.9539 

4 

X  Cancri 

6 

+26 

—46 

2  58.1 

+  11  40  21 

—03352 

3769 

—.1611 

+9.6172 

.9591 

4 

vl  Cancri 

7 

—41 

—65 

5  24.9 

—  9  58  34 

—1.2703 

.5701 

—.1675 

+9.6258 

.9573 

4 

v*  Cancri 

<* 

—15 

—66 

6  12.6 

—  9     9  43 

—1.0186 

.5705 

—.1687 

+9.6196 

.9586 

4 

B.A.C.  2840 

7 

—45 

—66 

6  38.0 

—  8  48  19 

—1.2938 

.5684 

—.1699 

+9.6229 

.9579 

4 

w3  Cancri 

6 

—28 

—66 

7  233 

—  8    4  46 

—1.1689 

.5681 

—.1717 

+9.6187 

.9588 

4 

y  Cancri 

*i 

+84 

—  1 

12  163 

—  3  22  54 

+0.5825 

.5705 

—.1827 

+9.5731 

.9672 

5 

83  Cancri 

6 

+90 

+47 

3  353 

+11  22  34 

+13065 

.5538 

—.2125 

+9.4970 

.9775 

5 

8  Leonis 

4 

+90 

+  5 

11  41.8 

—  4  47  47 

+0.8076 

.5430 

—.2246 

+9.4678 

.9804 

6 

34  Leonis 

6 

+51 

—33 

3  57.7 

+  10  56     5 

+0.1248 

.5249 

—.2440 

+93853 

.9868 

6 

37  Leonis 

6 

—  2 

—76 

6  24.5 

—10  41  51 

—0.8732 

.5204 

—.2468 

+93967 

.9861 

7 

/  Leonis 

5 

+20 

—71 

6  57.1 

—10  53  45 

—0.4838 

.5033 

—.2620 

+9.1491 

.9956 

7 

a  Leonis 

4 

—88 

—84 

15  273 

—  2  38  22 

—1.3515 

.4978 

—.2651 

+9.0738 

.9969 

7 

t  Leonis 

5 

+90 

+14 

19     5.8 

+  0  53  57 

+1.0674 

.4981 

—.2656 

+8.8025 

.9991 

7 

89  Leonis 

6 

+40 

—48 

22  34.4 

+  4  16  87 

—0.0822 

.4956 

—.2662 

+8.8269 

.9990 

8 

/J  Virginis 

3* 

—12 

—88 

7  22.1 

—11  10  27 

—1.0496 

.4927 

—.2666 

+8.6509 

.9996 

8 

B.A.C.  4043 

4 

—  6 

—89 

12     1.1 

—  6  39     5 

—0.9513 

.4914 

—.2664 

+83629     .9999 

9 

B.A.C.  4200 

6$ 

+68 

—23 

3  55.9 

+  8  49  29 

+0.4117 

.4888 

—.2626 

—8.8245,    .9990 

9 

B.A.C.  4225 

4 

+63 

—27 

6     1.6 

+10  51  45 

+03409 

.4887 

—.2620 

—8.8717,    .9988 

9 

/  Virginis 
B.A.C.  4205 

6 

+69 

—28 

8  52.9 

—10  21  36 

+0.4458 

4884 

—.2608 

—8.9446     .9983 

9 

<* 

—78 

—90 

9  57.7 

—  9  18  35 

—1.4270 

4896 

—.2605 

—8.7967     .9992 

9 

B.A.C.  4294 

3 

+14 

—81 

14  51.0 

—  4  33  13 

—0.5877 

.4894 

—.2587 

—8.9834 

.9980 

10 

B.A.C.  4394 

+12 

—81 

2  27.4 

+  6  44  10 

—0.5958 

.4955 

—.2518 

—9.1554 

.9995 

10 

50  Virginis' 

6 

+80 

—  7 

3     6.8 

+  7  22  27 

+0.7188 

4896 

—.2511 

—9.2208 

.9939 

10 

58  Virginis 

6 

+87 

—49 

7  21.5 

+11  30  12 

—0.0923 

.4913 

—.2483 

—9.2309 

.9936 

10 

a  Virginis 

1 

+19 

—71 

11  85.8 

—  8  22  32 

—0.4546 

.4928 

—.2453 

—9.2578 

.9928 

10 

i  Virginis 
B.A  C.  4031 

5 

+78 

+12 

12  253 

—  6  34  21 

+1.0467 

.4907 

—.2445 

—93167 

.9905 

10 

6 

+73 

—15 

16  45.2 

—  3  21  39 

+0.5672 

4924 

—.2411 

—93348 

.9896 

11 

B.A.C  4679 

4 

—28 

—90 

8  45.8 

—11  48     6 

—1.1771 

.5017 

—.2254 

—93923 

.9864 

11 

B.A.C.  4700 

4 

+16 

—71 

12     7.7 

—  7  32    0 

—0.4415 

.5023 

—.2208 

—9.4304 

.9836 

11 

B.A.C.  4722 

6 

+73 

+22 

14  30.6 

—  6  18  10 

+1.1461 

4992 

—.2185 

—9.4789 

.9793 

11 

B.A.C.  4739 

4 

+72 

+47 

16  11.8 

—  4  34  56 

+13562 

4998 

—.2161 

—9.4912 

.9781 

12 

B.A.C.  4923 

6 

+51 

—26 

12     2.8 

—  9  19    3 

+0.3393 

.5130 

—.1883 

—9.5497 

.9708 

12 

B.A.C.  5023 

6 

+24 

—54 

21  34.0 

—  0    5  16 

—0.1583 

.5194 

—.1735 

—9.5712 

.9676 

13 

42  Libra 

H 

+  9 

—70 

9  12.1 

+11  11     3 

—0.4048 

.5275 

—.1518 

—9.5982 

.9629 

13 

B.A.C.  5197 

6 

+40 

—32 

11  50.7 

—10  15  25 

+0.2171 

.5259 

—.1479 

—9.6138 

.9598 

13 

6  Scorpii 

5 

+65 

+17 

14  17.0 

—  7  53  47 

+1.0297 

.5249 

—.1420 

—9.6811 

.9561 

13 

A  Scorpii 

5 

+48 

—23 

15  38.1 

—  6  40     8 

+03894 

.5285 

—.1894 

—9.6243 

.9576 

13 

B.A.C.  5253 

6 

+  2 

-79 

15  42.4 

—  6  31     5 

—0.5144 

.5319 

—.1391 

—9.61 1 1 

.9604 

13 

B.A.C.  5254 

6 

—37 

—90 

15  443 

—  6  29  16 

-1.1374 

.5341 

—.1391 

—9.6016 

.9622 

13 

B.A.C.  5255 

6 

+51 

—20 

15  49.8 

—  6  23  56 

+0.4458 

0.5281 

—.1391 

—9.6257  9.9573 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR   THE  YEAR  1857. 

Date. 

Star's  Name. 

! 

Limiting 
Parallel*. 

Wash- 
ington 
Mean 
Time  of 

At  Washington  Mean  Time  of  Conjunction. 

North- 
ern. 

0 

South- 

r 

H 

Y 

P> 

q' 

shfi 

Jft,  j 

h.    m 

h.  m.    s 

1 

Dee.  13 

3  Scorpii 

6 

+40 

—32 

16     3.0 

—  6  11   10 

+0.2331 

0  5289 

—.1385 

—9.6231 

9.9579    1 

13 

4  Scorpii 

6 

-1-64 

+64 

16  25.5 

—  5  49  26 

+  1.3195 

.5252 

—.1875 

—9.6394 

.9542  ji 

13 

B.A.C.  5286 

it 

+  4 

—74 

17  55.4 

—  4  22  25 

—0.4619 

.5326 

—.1344 

—9  6165 

.9593    1 

13 

ji  Scorpii 

+65 

+10 

18     0.9 

—  4  17     3 

+0.9437 

.5271 

—.1344 

-9.6871 

.9548 

13 

B.A.C.  5314 

6 

+48 

—22 

20     9.0 

—  2  13     8 

+0.3995 

.5303 

—.1304 

—9.6335 

.9556  | 

13 

B.A.C.  5347 

5 

+62 

—  8 

22  22.4 

—  0    4     5 

+0.6451 

.5310 

—.1252 

—9.6410 

.9538  | 

14 

a  Scorpii 

H 

—20 

—90 

4  30.2 

+  5  51  37 

—0.8573 

.5403 

—.1125 

—9.6300 

.9564  ( 

14 

a  Scorpii 

Ik 

+  8 

—64 

8  16.9 

+  9  30  48 

—0.3038 

.5396 

—.1041 

—9.6437 

.9532 

17 

r  Sagittarii 
B.A.C.  6562 

3i 

+45 

—19 

6  31.6 

+  5  19  40 

+0.4493 

.5472 

+.0719 

—9.6698 

.9464 

17 

*r 

—54 

—90 

9  22.6 

+  8     4  47 

—1,2391 

.5544 

+.0797 

—9.6441 

.9531 

17 

B.A.C.  6666 

6 

+61 

—  7 

16  48.1 

—  8  45     6 

+0.6647 

.5440 

+.0969 

—9.6611 

.9488    1 

17 

A*  Sagittarii 

4} 

—65 

—90 

19  56.7 

—  5  43     1 

—1.2987 

.5503 

+.1064 

—9.6291 

.9566  || 

18 

B.A.C.  7049 

6 

—  1 

—84 

20  17.7 

—  6  11     7 

—0.6044 

.5374 

+.1592 

—9.5894 

.9645  (1 

19 

17  Capricor. 

6 

+22 

—55 

4  10.2 

+  I  25  56 

—0.1920 

.5322 

+.1748 

—9.5741 

.9671  JI 

19 

B.A.C.  7197 

6 

+67 

+48 

5  11.0 

+  2  24  45 

+  1.3168 

.5262 

+.1768 

—9.5964 

.9632    1 

19 

17  Capricor. 

H 

+16 

—65 

12  56.3 

+  9  55     7 

—0.3377 

.5282 

+.1904 

—9.5426 

.9718 

19 

27  Capricor. 

6 

+69 

+  6 

15  23.9 

—11  41  58 

+0.9045 

.5228 

+.1954 

—9.5568 

.9698 

20 

Y  Capricor. 

3J 

+32 

—50 

6  26.4 

+  2  52  12 

—0.1051 

.5192 

+.2191 

-  9.4734 

.9799 

20 

8  Capricor. 

3 

+42 

— 10 

9  54.0 

+  6  13  19 

+0.0880 

.5177 

+.2238 

—9.4602 

.9811 

20 

1  Aquarii 

** 

+37 

—46 

19  41.1 

—  8  17  28 

—0.0323 

.5143 

+.2363 

—9.4003 

.9858 

21 

42  Aquarii 

6 

+47 

-37 

0  56.0 

—  3  12  13 

+0.1367 

.5128 

+.2429 

—9.3695 

.9878 

21 

45  Aquarii 

6 

+76 

+  5 

2    3.9 

—  2    6  16 

+0.9175 

.5108 

+.2439 

—9  3842 

.9669 

21 

a  Aquarii 

4 

+21 

—67 

8     2.0 

+  3  41     4 

—0.3909 

.5115 

+.2504 

—9.2961 

.9913 

21 

58  Aquarii 

6 

+40 

—45 

8  33.5 

+  4  11  35 

—00170 

.5104 

+.2505 

—9.3046 

.9910  | 

21 

64  Aquarii 

*i 

+39 

—42 

12  27.6 

+  7  58  40 

+0.0472 

.5098 

+  2542 

—9.2714 

.9923 

21 

X  Aquarii 

4 

+  3 

—90 

19  20.0 

—  9  21  11 

—0.7602 

.5097 

+.2599 

—9.1613 

.9954 

21 

78  Aquarii 

6 

—  4 

—90 

20  20.8 

—  8  22  12 

—0.8942 

.5097 

+.2609 

—9.1404 

.9958  ! 

21 

81  Aquarii 

6 

+37 

—51 

23  51.0 

—  4  53  13 

—0.1153 

.5086 

+.2634 

—9.1339 

.9959 

22 

82  Aquarii 

6 

+19 

-72 

0  27.4 

—  4  22  57 

—0.4723 

.5088 

+.2642 

-9.1061 

.9964 

22 

A1  Aquarii 

6 

+82 

+13 

1  47.4 

—  3     5  19 

+1.0659 

.5070 

+.2646 

—9.1677 

.9953 

22 

A9  Aquarii 

7 

+82 

+20 

1  52.4 

—  3    0  23 

+1.1570 

.5068 

+.2651 

—9.1707 

.9952 

22 

A3  Aquarii 

7 

+82 

+51 

2     9.8 

—  2  43  31 

+  1.4207 

.5065 

+.2651 

—9.1799 

.9950 

22 

A4  Aquarii 

n 

+82 

+38 

2  51.0 

—  2    3  36 

+  1.3456 

.5067 

+.2660 

—91676 

.9952 

22 

(p  Aquarii 

5 

+79 

—15 

6  31.8 

+  1  30  42 

+0.5942 

.5049 

+.2680 

—9  0743 

.9969 

22 

96  Aquarii 

H 

+62 

—28 

9     8.3 

+  4    2  34 

+0.3331 

.5076 

+.2694 

—9.0120 

.9977 

22 

B.A.C.  8134 

*i 

+50 

—38 

10  10.1 

+  5     2  34 

+0.1200 

.5079 

+.2698 

—8.9776 

.9980 

23 

B  AC.  8276 

•r 

+29 

—54 

0  17.3 

—  5  15  29 

—0.3056 

.5098 

+.2754 

—8.3686 

9.9999 

23 

B.A.C.  8311 

*r 

+37 

—53 

3  19.5 

—  2  18  42 

—0.1510 

.5103 

+.2765 

—8.0754 

0.0000 

23 

B.A.C.  57 

«J 

+90 

+53 

14  58.0 

+  8  58  44 

+1.4326 

.5141 

+.2776 

+8.1957 

9.9999 

24 

60  Piscium 

6 

+59 

—30 

5  37.6 

—  0  48  54 

+0.2645 

.5208 

+.2751 

+9.0168 

.9976 

24 

62  Piscium 

6 

+35 

—54 

6     3.2 

-024     5 

+0.1916 

.5211 

+.2747 

+9.0556 

.9972 

24 

6  Piscium 

5 

+23 

—68 

6  14.7 

—  0  12  53 

+0.4324 

.5210 

+.2747 

+9.0742 

.9969 

24 

9  Piscium 

4 

+90 

+20 

18     9.1 

+  6  28  24 

+1.1332 

.5272 

+.2717 

+9.0985 

.9966 

25 

n  Piscium 

5 

+90 

+  14 

5     8.1 

—  2     4     4 

+  1.0215 

.5401 

+.2599 

+9.2965 

.9913 

25 

104  Piscium 

*i 

—  4 

-77 

6     5.2 

—  1     8  50 

—0.9064 

.5371 

+  2590 

+9-8703 

.9877 

26 

26  Arietis 

6* 

—14 

-71 

4  35.1 

—  3  26  19 

—1.0488 

.5572 

+.2295 

+9.5176 

.9751 

26 

27  Arietis 

6 

+90 

+27 

4  44.1 

—  3  17  37 

+1.1231 

.5639 

+.2294 

+9.4678 

.9804 

26 

B  A.C.  782 

6i 

+56 

—26 

5  51.0 

—  2  13     8 

+0.1998 

.5619 

+.2276 

+9.4959 

.9776 

26 

u  Arietis 

4 

+37 

—42 

9  29.5 

+  I   17  16 

—0.1349 

.5650 

+.2209 

+9.5215 

.9746 

26 

47  Arietis 

6 

+81 

—  5 

15  54.7 

+  7  27  54 

+0.5524 

.5750 

+.2081 

+9.5361 

.9727 

26 

«  Arietis 

4* 

+43 

—34 

16  22.3 

+  7  54  25 

—0.0225 

.5728 

+.2072 

+9.5498 

.9708 

27 

66  Arietis 

4 

+90 

+  5 

3  55.2 

—  4  59  47 

+0.6900 

.5882 

+.1805 

+9.5795 

.9662 

27 

7  Tauri 

6 

+  14 

—60 

6  12.4 

—  2  48    5 

-0.5594 

.5847 

+.1751 

+9.6091 

.9608 

27 

9Tauri 

6 

+90!  +15 

7  12.3 

—  1  50  41 

+0.8477 

.5921 

+.1726 

+9.5872 

.9649 

27 

11  Tauri 

6 

—15'  —65 

8  37.0 

—  0  29  24 

—1.0156 

0.5348    +.1686 

+9.6238 

9.9577 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE  TEAR  1857. 

i 

Limiting 
Parallels. 

Wash- 
ington 
Mean 
Time  of 

At  Washington  Mean  Time  of  Conjunction. 

Date. 

Star's  Name. 

North- South- 
ern.  I  em. 

H 

Y 

? 

!' 

sin!) 

coei) 

o!         o 

h.   m. 

h.  m.    s. 

Dee.  27 

g  Pleiad  am 
b  Pleiadum 

5* 

-f-60 

—16 

10  10.5 

+   1     0  18 

+0.2587 

0.5921 

+.1644 

+9.6067 

9.9612 

27 

4 

+72 

—  7 

10  12.3 

+  12     3 

+0.4372 

.5935 

+.1641 

+9.6036 

.9618 

27 

m  Pleiadum 

7 

+30 

—42 

10  18.0 

+  1     7  27 

—0.2654 

.5902 

+.1641 

+9.6160     .9594 

27 

«  Tauri 

S 

+51 

—23 

10  19.5 

+  1     8  52 

+0.1065 

.5916 

+.1642 

+9.6097.    .9607 

27 

c  Pleiadum 

5 

+59 

—16 

10  33.7 

+  1  22  30 

+0.2419 

.5928 

+.1639 

+9.6080 

.9610 

27 

k  Pleiadum 

7t 

+48 

—25 

10  35.3 

+  1  23     5 

+0.0612 

.5920 

+.1635 

+9.6112 

.9603 

27 

/  Pleiad  am 

7J 

+50 

—24 

10  38.5 

+  1  27  10 

+0.0964 

.5922 

+.1631 

+9.6107 

.9604 

27 

d  Pleiad  am 

5 

+90 

+  7 

10  45.6 

+  1  33  58 

+0.6876 

.5953 

+.1627 

+96008 

.9624 

27 

12  Pleiadum 

7* 

+54 

—20 

11     0.0 

+  1  47  44 

+0.1596 

.5927 

+.1624 

+9.6106 

.9604 

27 

p  Pleiadum 

n 

+85 

+  I 

11     8.7 

+  1  56     5 

+0.5809 

.5950 

+.1621 

+9.6038 

.9618 

27 

n  Tauri 

3 

+87 

+  2 

11  11.7 

+  1  59    0 

+0.6001 

.5950 

+.1618 

+9.6036 

.9618 

27 

a  Pleiadum 

7* 

+90 

+21 

11  45.2 

+  2  31     4 

+0.9294 

.5968 

+.1599 

+9.5993 

.9627 

27 

/  Pleiadum 

4 

+90 

+11 

11  49.9 

+  2  35  37 

+0.7486 

.5960 

+.1597 

+9.6027 

.9620 

27 

h  Pleiadum 

Sir 

+90 

+  6 

11  50.3 

+  2  36     1 

+0.6670 

.5956 

+.1597 

+9.6043 

.9617 

27 

34  Pleiadum 

n 

+90 

+85 

12     3.1 

+  2  48  16 

+1.1187 

.5976 

+.1590 

+9.5968 

.9631 

27 

B.A.C.  1192 

6* 

+  6 

—65 

12  14.1 

+  2  58  50 

—0.6986 

.5893 

+.1584 

+9.6284 

.9567 

27 

40  Pleiadum 

n 

+90 

+22 

12  14.8 

+  2  58  53 

+0.9.372 

.5980 

+.1583 

+9.6013 

.9623 

27 

p  Tauri 

6 

+  16 

—54 

19  52.5 

+10  18     5 

—0.5162 

.5979 

+.1364 

+9.6436 

.9532 

27 

tf  Tauri 

5 

—11 

—63 

23  21.1 

—10  22  11 

—0.9458 

.5980 

+.1264 

+9.6572 

.9498 

28 

/Tauri 

H 

+90 

+20 

0  12.1 

—  9  33  20 

+0.8522 

.6085 

+.1234 

+9.6307 

.9562 

28 

B.A.C.  1648 

«i 

+58 

—  7 

21     0.1 

+10  19  52 

+0.2203 

.6173 

+.0519 

+9.6689 

.9467 

28 

,*  Tauri 

2 

+25 

—37 

22  50.6 

—11  54  31 

—0.3509 

.6154 

+.0461 

+9.6784 

.9440 

29 

B.A.C.  1709 

:i 

—  7 

—61 

0     0.9 

—10  47  22 

—0.8750 

.6120 

+.0412 

+9.6866 

.9415 

29 

B.A.C.  1746 

+90 

+18 

2     4.2 

—  8  49  39 

+0.6799 

.6155 

+.0339 

+9.6796 

.9436 

29 

B.A.C.  1772 

6 

—  8 

—61 

3  23.2 

—  7  34  11 

—0.8140 

.6131 

+.0289 

+9.6874 

.9413 

29 

136  Tauri 

5 

+90 

+28 

8  19.5 

—  2  51     9 

+0.8147 

.6236 

+.0115 

+9.6655 

.9476 

29 

B.A.C.  1882 

6J 

+  16 

—43 

9  25.3 

—  1  48  19 

—0.4933 

.6159 

+.0075 

+9.6844 

.9422 

29 

»  Aurigae 

4 

—31 

—61 

15  59.5 

+  4  28     8 

—  1.1456 

.6114 

—.0164 

+9.6930     .9395 

29 

B.A.C.  2097 

6* 

+41 

—20 

21    16.8 

+  9  31  14 

—0.0621 

.6162   —.0364 

+9.6760     .9447 

29 

49  Auriga) 

4 

+47 

—15 

22  59.2 

+11     9     8 

+0.0413 

.6162,  —.0432 

+9.6735     .9454 

30 

53  Auriga) 

6i 

—14 

—61 

0     5.2 

—11  37  41 

—0.9654 

.6100  —.0465 

+9.6870     .9414 

30 

54  Auriga? 

6 

+28 

—34 

0  31.0 

—11  28     9 

—0.2961 

.6135|  —.0476 

+9.6773     .9443 

30 

28  Geminor. 

6 

—24 

—61 

2  20.5 

—  9  38  31 

—1.0882 

.6085,  —.0537 

+9.6871     .9413 

30 

47  Geminor. 

6 

+58 

—10 

11  54.8 

—  0  29  83 

+0.2278 

.6104   —.0873 

+9.6584     .9496 

30 

53  Geminor. 

6 

—13 

—62 

13  30.5 

+  1     1  58 

—0.9581 

.6025 

—.0931 

+9.6736     .9453 

30 

59  Geminor. 

<* 

—19 

—62 

16  40.5 

+  4     3  47 

—1.0402 

.6004 

—.1029 

+9.6703 

.9463 

30 

«  Geminor. 

4 

—44 

—62 

17     6.4 

+  4  28  38 

—1.2517 

.5984 

—.1051 

+9.6727 

.9456 

30 

v  Geminor. 

5 

—  2 

—63 

20  52.3 

+  8    4  49 

-0.8090 

.5982 

—.1165 

+9.6602 

.9490 

30 

c  Geminor. 

6 

+39 

—30 

23  56.2 

+11     1     0 

—0.1017 

.5989 

—.1269 

+9.6437 

.9532 

31 

x  Geminor. 

3* 

+90 

+52 

0     5.6 

+11     9  58 

+  1.2520 

.6058 

—.1269 

+9.6216 

.9582 

31 

w1  Cancri 

6 

+10 

—61 

6  16.7 

—  6  54  20 

—0.6233 

.5905 

—.1438 

+9.6384 

.9545 

81 

w*  Cancri 

6* 

+24 

—46 

6  35.5 

—  6  36  18 

—0.3683 

.5910 

—.1457 

+9.6336 

.9555 

31 

u1  Cancri 

4 

-29 

—66 

17     2.9 

+  3  25  43 

—1.1806 

.5771 

—.1730 

+9.6196 

.9586 

31 

Y  Cancri 

4 

+68 

—12 

22  58.9 

+  9     7  51 

+0.3883 

05775 

—.1877 

+9.5731 

9.9672 

Non.  —  B.  A.  0.,  British  Association  Catalogue. 
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OCCULTATIONS,    1857. 


OCCULTATIONS  OF  PLANETS  AND  STABS 

BT  THE  MOON,  VISIBLE 

AT 

WASHINGTON,  D. 

C,  DURING  THE  TEAR  1857. 

Date. 

Star's  Name. 

i 

IMMBB8ION. 

EMERSION. 

]| 

Washington. 

Angle  from 

Washington 

Angle 

from 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver- 

A J 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

Point 

tex. 

h.    m. 

h.    m. 

o 

o 

h.    m. 

h.    m. 

o 

o 

h.   m. 

Jan.       5 

K  Arietta 

4\ 

4  56 

9  53 

236 

281 

5  38 

10  35 

168 

220 

0  42 

6 

36  Tanri 

4 

22  59 

3  53 

280 

223 

28  57 

4  51 

ISO 

72 

0  58 

6 

/  Tauri 
B.A.C.1746J 

5,r 

8  57 

13  50 

316 

14 

9  44 

14  37 

55 

111 

0  46 

7 

i 

12  49 

17  37 

308 

355 

13  25 

18  13 

46 

89 

0  36 

8 

B.A.C.  2097 

9  10 

13  55 

329 

31 

9  34 

14  19 

9 

71 

0  25 

8 

49  Aurigae 

<* 

11  32 

16  16 

348 

46 

Star  1'.9  north  of 

O 

limb. 

9 

c  Geminor. 

6 

14  21 

19     1 

326 

17 

14  35 

19  16 

0 

49 

0  14 

10 

X  Cancri 

6 

2  27 

7     5 

253 

198 

3  27 

8     5 

94 

36 

1     1 

12 

37  Leonis 

6 

9  14 

13  44 

211 

188 

10  32 

15     2 

76 

87 

1   18 

14 

p  Virginia 

H 

12    3 

16  20 

337 

343 

13  25 

17  42 

39 

68 

1  22 

Feb.      2 

30  Pleiadam 

H 

1  26 

4  34 

336 

282 

2  25 

5  33 

81 

41 

0  59 

2 

34  Pleiadam 

7} 

1  22 

4  29 

287 

233 

2  36 

5  44 

128 

90 

1  14 

2 

38  Pleiadam 

8* 

1  87 

4  45 

308 

256 

2  52 

6     0 

107 

77 

1   15 

2 

40  Pleiadam 

n 

2     9 

5  17 

309 

263 

3  27 

6  34 

105 

94 

1   17 

5 

47  Geminor. 

6 

11     1 

13  56 

169 

230 

11  ,9 

14    4 

156 

216 

0    8 

6 

to1  Cancri 

6 

4  26 

7  18 

274 

214 

5  42 

8  34 

68 

11 

1  16 

6 

oj*  Cancri 

H 

5  15 

8    6 

208 

151 

6     5 

8  57 

131 

78 

0  50 

10 

0  Leonis 

4 

4  22 

6  58 

268 

219 

5  15 

7  51 

42 

351 

0  53 

11 

13  Virginta 

6 

15  14 

17  45 

243 

284 

16  26 

18  56 

46 

94 

1  11 

16 

BA..C.  5314 

6 

12  17 

14  28 

195 

155 

13     6 

15  17 

110 

77 

0  49 

16 

B.A.C.  5347 

5 

15  19 

17  30 

209 

200 

16  32 

18  43 

104 

111 

1  13 

26 

B.A.C.  221 

6 

3  42 

5  40 

280 

327 

4  41 

6  39 

144 

194 

0  59 

March   1 

1  Pleiadam 

8 

9  45 

11     5 

9 

62 

Star  2'.8  north  of 

O 

limb. 

1 

7  Pleiadam 

8 

9  54 

11   15 

9 

61 

Star  2'.2  north  of 

O 

limb. 

1 

d  Pleiadam 

5 

9  37 

10  58 

302 

355 

10  27 

11  48 

76 

125 

0  50 

1 

13  Pleiadam 

H 

10     6 

11  27 

335 

27 

10  36 

11  56 

42 

91 

0  29 

1 

14  Pleiadam 

9 

9  53 

11  14 

277 

330 

10  46 

12     7 

100 

148 

0  53 

1 

16  Pleiadam 

n 

9  57 

11  18 

288 

340 

10  49 

12  10 

89 

137 

0  52 

1 

17  Pleiadam 

8 

9  56 

11  17 

268 

321 

10  48 

12     9 

109 

157 

0  52 

1 

19  Pleiadam 

8 

9  59 

11  20 

248 

300 

10  45 

12     5 

129 

178 

0  45 

1 

22  Pleiadam 

8 

10    5 

11  25 

309 

1 

10  50 

12  10 

68 

115 

0  45 

1 

23  Pleiadam 

H 

10     1 

11  21 

257 

309 

10  49 

12  10 

120 

168 

0  49 

1 

r\  Tauri 

3 

10  82 

11  52 

8 

58 

Star3'.2  north  of 

<r* 

limb. 

1 

25  Pleiadam 

H 

10     8 

11  28 

238 

290 

10  48 

12     8 

138 

187 

0  40 

1 

26  Pleiadam 

9 

10  17 

11  87 

217 

268 

10  41 

12     2 

160 

209 

0  25 

1 

s  Pleadtam  t 

H 

10  35 

11  55 

285 

335 

11  25 

12  45 

91 

136 

0  50 

1 

/Pleiadam  j 

4 

10  53 

12  13 

333 

21 

11  22 

12  42 

43 

88 

0  29 

1 

h  Pleiadam  * 

5 

.11     9 

12  29 

8 

54 

Star  T.9  north  of 

o 

limb. 

1 

30  Pleiadam  J 

Sir 

10  41 

12     2 

290 

339 

11  30 

12  51 

86 

130 

0  49 

1 

34  Pleiadam  t 

7} 

10  53 

12  14 

248 

296 

11  36 

12  56 

128 

172 

0  43 

1 

38  Pleiadam  t 

8 

10  57 

12  16 

277 

324 

11  46 

13     5 

99 

142 

0  49 

1 

40  Pleiadam  * 

7i 

11  18 

12  39 

295 

340 

12    4 

13  24 

81 

122 

0  46 

10 

p  Virginia 
B.A.C.  4043 

*if 

6  18 

7     3 

203 

152 

7     9 

7  54 

98 

48 

0  51 

10 

6r 

13  42 

13  26 

285 

300 

13  27 

14  11 

353 

20 

0  45 

11 

B.A.C.  4294 

4 

17  23 

18    3 

807 

356 

17  50 

18  30 

356 

45 

0  27 

12 

a  Virginia 
B.A.C.  4923 

1 

12  43 

13  20 

240 

231 

14    9 

14  45 

38 

51 

1  25 

14 

6 

14  31 

15     0 

210 

212 

15  52 

16  20 

88 

107 

1  20 

15 

B.A  C.  5197 

6 

13  22 

13  46 

265 

238 

14  40 

15     5 

36 

47 

1  18 

29 

/Taari 
B.A.C.  1648 

3 

9  16 

8  47 

185 

242 

Star  0'.4  south  of 

o 

limb. 

80 

6     0 

5  27 

253 

292 

7  16 

6  43 

115 

174 

1  16 

80 

B.A.C.1746J 

H 

13     6 

12  12 

219 

266 

13  39 

12  45 

134 

178 

0  32 

31 

B.A.C.  2097 

4 

9     1 

8  24 

249 

310 

10  11 

9  34 

88 

149 

1  10 

81 

49  Aurigae 

4 

11   18 

10  41 

261 

320 

12  16 

11  38 

74 

130 

0  58 

OCCULTATIONS,    1857. 


441 


OCCULTATIONS  OF  PLANETS  AND  STARS 

BY  THE  MOON,  VISIBLE 

AT 

WASHINGTON,  D. 

C,  DURING 

THE  TEAR  1857. 

Star's  Name. 

4 

IMMERSION. 

EMERSION. 

*  g 

11 

Washington. 

Angle  from 

Washington. 

Angle 

from 

g 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver- 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

Point. 

tex. 

h.    m. 

h.    m. 

o 

o 

h.    m. 

h.    m. 

o 

o 

b.   m. 

April     1 

c  Gcminor.  t 

6 

14  54 

14  12 

276 

323 

15  38 

14  56 

52 

95 

0  44 

5 

X  Leonis 

5 

15  48 

14  50 

245 

296 

16  48 

15  50 

52 

104 

1     0 

8 

B  A.C.  4394 

H 

12  18 

11     8 

217 

194 

13  40 

12  31 

58 

57 

1   23 

8 

58  Virginis  * 

6 

18  45 

17  35 

217 

268 

19  40 

18  29 

94 

144 

0  55 

28 

47  Geminor. 

6 

11   12 

8  45 

163 

223 

Star  2'.6 

south  of 

o 

limb. 

May      4 

13  Virginis 

6 

16  53 

14     1 

252 

301 

17  55 

15    3 

47 

98 

1     2 

9 

B.A.C.  5314 

6 

14     9 

10  57 

143 

121 

15  37 

12  26 

164 

160 

1  29 

9 

B.A.C.  5347 

5 

17  41 

14  28 

235 

256 

19    3 

15  51 

96 

131 

1  23 

17 

X  Aqaarii 
B.A.C.  274 

H 

18  25 

14  40 

254 

206 

19  11 

15  27 

166 

121 

0  46 

19 

4 

19  39 

15  47 

330 

278 

20  30 

16  38 

95 

45 

0  51 

Jane     2 

a  Virginia 

1 

13  25 

8  39 

228 

229 

14  50 

10    4 

49 

72 

1  25 

4 

B.A.C.  4928 

6 

14  44 

9  50 

205 

204 

15  59 

11     5 

90 

106 

1   16 

5 

B.A.C.  5197 

6 

13  39 

8  41 

256 

231 

15    4 

10     6 

47 

40 

1  24 

5 

A  Scorpii  % 

5 

19  18 

14  19 

270 

310 

20  31 

15  33 

71 

119 

1  14 

5 

B.A.C.  5255J 

6 

19  40 

14  42 

256 

298 

20  52 

15  53 

87 

136 

1   12 

5 

3  Scorpii  | 

6 

19  58 

15     1 

301 

345 

20  53 

15  56 

42 

91 

0  55 

9 

B.A.C.6628* 

6 

13     6 

8  52 

221 

171 

13  51 

9  37 

137 

92 

0  45 

11 

if  Capricor.t 

6 

16     5 

10  43 

323 

274 

16  58 

11  37 

68 

24 

0  54 

14 

20  Piscium 

6 

19     5 

13  31 

30 

342 

Star  0'.9 

north  of 

O 

limb. 

25 

34  Leonis 

6 

14  36 

8  20 

253 

306 

15  33 

9  17 

44 

97 

0  57 

28 

B.A.C.  4200 

6* 

15  54 

9  26 

180 

224 

16  36 

10    8 

110 

157 

0  42 

28 

B.A.C.  4225  J 

4 

18     2 

11  33 

215 

265 

18  55 

12  26 

91 

141 

0  53 

July      8 

X  Capricor. 

6 

22     8 

14  59 

273 

288 

23  14 

16    6 

152 

180 

1     7 

10 

70  Aqaarii 
B.A.C.  7197 

6 

20  51 

13  35 

289 

263 

22     7 

14  50 

147 

139 

1   15 

August  4 

6 

22  18 

13  23 

285 

306 

23  29 

14  34 

136 

169 

1  12 

6 

50  Aqaarii  t 
B.AC.  8365 1 

6 

16  44 

7  42 

271 

220 

17  43 

8  41 

136 

90 

0  59 

8 

6J 

17  51 

8  40 

260 

209 

18  34 

9  24 

159 

108 

0  44 

12 

o  Pleiad  um 

5 

22     8 

12  41 

24 

328 

Star  0'.8 

north  of 

O 

limb. 

12 

d  Pleiadum 

5 

21  52 

12  26 

330 

275 

22  87 

13  10 

78 

21 

0  44 

12 

11  Pleiadum 

H 

22  26 

12  59 

20 

324 

22  30 

13    3 

29 

333 

0    4 

12 

13  Pleiadum 

H 

22     8 

12  42 

316 

261 

22  57 

13  30 

85 

28 

0  49 

12 

14  Pleiadum 

9 

21  59 

12  32 

276 

222 

22  52 

13  25 

133 

76 

0  53 

12 

15  Pleiadum 

H 

22  29 

13     2 

355 

299 

22  57 

13  30 

54 

357 

0  28 

12 

16  Pleiadum 

4 

22     2 

12  35 

284 

229 

22  57 

13  31 

125 

68 

0  55 

12 

17  Pleiad  am 

8 

22     2 

12  35 

265 

210 

22  51 

13  24 

145 

89 

0  49 

12 

18  Pleiad  am 

8 

22  31 

13    4 

357 

301 

22  57 

13  30 

52 

355 

0  26 

12 

p  Pleiadum 

n 

22  27 

13     0 

348 

292 

23     1 

13  34 

62 

4 

0  34 

12 

19  Pleiadum 

8 

22     7 

12  41 

240 

185 

22  40 

13  13 

169 

113 

0  32 

12 

22  Pleiadum 

8 

22     9 

12  42 

301 

246 

23     5 

13  38 

108 

51 

0  56 

12 

23  Pleiadum 

8* 

22     8 

12  41 

249 

194 

22  47 

13  21 

160 

103 

0  40 

12 

tj  Tauri 

3 

22     9 

12  42 

340 

285 

22  49 

13  22 

70 

13 

0  40 

12 

25  Pleiadum 

H 

22  28 

13     1 

205 

148 

Star  O'.O 

south  of 

<t> 

limb. 

12 

s  Pleadium 

7k 

22  45 

13  18 

257 

200 

23  31 

14     5 

154 

97 

0  47 

12 

/Pleiadum 

<i- 

22  52 

13  25 

293 

236 

23  52 

14  25 

119 

60 

1     0 

12 

A  Pleiadum 

H 

22  57 

13  30 

308 

251 

23  56 

14  29 

103 

45 

0  59 

12 

30  Pleiadum 

8* 

22  52 

13  25 

257 

200 

23  39 

14  12 

154 

96 

0  47 

12 

31  Pleiadum 

8 

23  41 

14  14 

26 

328 

Star  0'.8 

north  of 

O 

limb. 

12 

32  Pleiadum 

8 

23  35 

14     8 

12 

314 

23  50 

14  23 

40 

341 

0  15 

12 

33  Pleiadum 

8 

23  11 

13  44 

326 

268 

0    4 

14  37 

86 

28 

0  53 

12 

35  Pleiadum 

9 

23  17 

13  50 

318 

260 

0  14 

14  47 

95 

36 

.0  58 

12 

36  Pleiadum 

9 

23  17 

13  50 

309 

251 

0  18 

14  51 

103 

45 

1     1 

12 

37  Pleiad  am 

8 

23  31 

14    4 

337 

279 

0  18 

14  51 

75 

17 

0  47 

12 

38  Pleiadum 

8 

23  31 

14     4 

206 

148 

Star  0'.4 

KOUth  of 

<Ta 

limb. 

56 
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OCCULTATIONS,    1857. 


OCCULTATIONS  OF  PLANETS  AND  STARS 

BY  THE  MOON,  VISIBLE 

AT 

WASHINGTON,  D. 

C,  DURING  THE  YEAR  1857. 

IMMERSION. 

EMERSION. 

Date. 

Star's  Name. 

i 

II 

Washington. 

Angle  from 

Washington. 

Angle  from 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver- 

SI 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

Point. 

tex. 

h.    m. 

h.    m. 

o 

o 

h.    m. 

h.    m. 

o 

o 

h.   m. 

Aug.    12 

39  Pleiadum 

8 

0    4 

14  37 

8 

309 

0  25 

14  58 

45 

347 

0  21 

12 

40  Pleiadum 

H 

23  53 

14  26 

214 

156 

0     2 

14  35 

198 

140 

0     9 

22 

/Virginia 

6* 

17  10 

7     6 

287 

336 

17  54 

7  50 

15 

66 

0  44 

30 

BA.C.  6628 

6 

19  56 

9  19 

281 

289 

21  21 

10  44 

117 

142 

1  25 

Sept     1 

X  Capricor. 

6 

16  14 

5  30 

310 

262 

17  17 

6  33 

82 

42 

1     3 

1 

tp  Capricor. 

6 

20  28 

9  43 

285 

276 

21  47 

11     2 

139 

148 

1   19 

2 

45  Aquarii  * 

6 

3  31 

16  47 

302 

352 

4  25 

17  41 

118 

169 

0  54 

3 

kl  Aquarii 

6 

0  59 

14     6 

321 

350 

2     7 

15  14 

117 

156 

1     8 

3 

h*  Aquarii 

7 

0  58 

14     5 

305 

334 

2     7 

15  14 

132 

171 

1     9 

3 

A9  Aquarii 

7 

1   19 

14  26 

244 

276 

1  49 

14  55 

192 

229 

0  29 

3 

h4  Aquarii 

H 

2  15 

15  22 

234 

273 

2  34 

15  41 

199 

241 

0  19 

4 

20  Piscium 

6 

19  13 

8  16 

264 

216 

20    3 

9     6 

163 

119 

0  51 

6 

n  Piscium 

5 

22  59 

11  54 

812 

268 

0     9 

13     4 

125 

95 

1   10 

7 

27  Arietis 

6 

22     4 

10  55 

271 

216 

22  57 

11  48 

155 

92 

0  53 

8 

f  Arietis 

4 

21  59 

10  46 

315 

260 

22  52 

11  39 

97 

41 

0  53 

11 

49  Auriga  * 

H 

22  18 

10  54 

4 

322 

Star  0'.4 

north  of 

O 

limb. 

12 

c  Gem  i nor. 

6 

0  43 

13  14 

271 

221 

1  38 

14    9 

84 

30 

0  55 

15 

y1  Sagittarii 

4 

18  55 

6  35 

268 

280 

20  24 

8    4 

105 

135 

1  30 

27 

ai  Sagittarii 

H 

20  31 

8     4 

307 

317 

21  53 

9  26 

100 

126 

1  22 

27 

A  Sagittarii 

5 

19  18 

7  50 

259 

290 

20  15 

8  48 

152 

192 

0  58 

28 

BA.C.  7197 

6 

19  50 

7  19 

350 

338 

20  41 

8  10 

62 

62 

0  52 

30 

B.A.C.  7835 

6* 

6> 

17  43 

5     4 

268 

221 

18  43 

6     4 

145 

104 

1     0 

Oct       2 

B.A.C.  57 

21  35 

8  48 

308 

270 

22  46 

9  59 

130 

106 

1   11 

7 

B.A.C.  1648 

6r 

1  43 

12  36 

268 

207 

2  50 

13  43 

122 

61 

I     7 

8 

B.A.C.  2097 

4 

3  44 

14  32 

257 

195 

4  59 

15  48 

108 

56 

1  15 

8 

49  Auriga 
34  Leonis  * 

6* 

6  41 

17  29 

214 

229 

7  86 

18  24 

131 

179 

0  55 

12 

6 

2  54 

13  27 

175 

126 

3     6 

13  39 

149 

100 

0  12 

28 

hl  Aquarii 

6 

0  59 

10  29 

304 

333 

2     8 

11  39 

134 

174 

1     9 

28 

A'  Aquarii 

7 

1     I 

10  31 

288 

317 

2     6 

11  36 

149 

188 

1     5 

29 

20  Piscium 

6 

19  39 

5     6 

242 

196 

20  10 

5  37 

187 

144 

0  31 

31 

7r  Piscium 

5 

22  21 

7  40 

328 

280 

23  22 

8  40 

105 

65 

1     1 

Nor.      1 

27  Arietis 

6 

20  27 

5  42 

306 

254 

21   18 

6  33 

109 

55 

0  52 

2 

9Tauri 

6 

22  11 

7  22 

293 

238 

23     6 

8  17 

117 

60 

0  55 

2 

g  Pleiadum 
o  Pleiadum 

3 

2     7 

11   18 

334 

288 

3     5 

12  15 

78 

57 

0  58 

2 

1  52 

11     2 

298 

248 

3     5 

12  15 

114 

93 

1   13 

2 

«  Tauri 

5 

2  57 

12     7 

26 

359 

Star  0'.8 

north  of 

<C* 

limb. 

2 

c  Pleiadum 

5 

2  36 

11  47 

327 

290 

3  40 

12  50 

83 

85 

1     4 

2 

/  Pleiadum 

H 

3  14 

12  25 

12 

355 

3  31 

12  42 

38 

83 

0  17 

2 

d  Pleiadum 

5 

2  57 

12     7 

207 

181 

3     2 

12  12 

200 

176 

0     5 

2 

12  Pleiadum 

n 

3  20 

12  30 

335 

321 

4  17 

13  28 

73 

99 

0  58 

2 

p  Pleiadum 

H 

3  14 

12  24 

242 

224 

4    2 

13  12 

163 

180 

0  49 

2 

tj  Tauri 

3 

3  21 

12  32 

234 

221 

4     1 

13  12 

171 

187 

0  40 

5 

47  Geminor. 

6 

5  15 

14  13 

175 

120 

Star  2'.6 

south  of 

O 

limb. 

10 

89  Leonis 

6 

5  22 

14     0 

239 

188 

6  23 

15     1 

65 

14 

1     1 

29 

66  Arietis  * 

«i 

10  43 

18     6 

269 

315 

11  29 

18  52 

111 

154 

0  46 

Dec       1 

BA.C.  1648 

3 

1     7 

8  23 

336 

37 

1  46 

9     2 

54 

11* 

0  39 

2 

49  Auriga) 

3    3 

10  15 

308 

247 

4     1 

11   13 

59 

358 

0  58 

3 

c  Geminor. 

6 

4  15 

11   23 

302 

242 

5  11 

12  19 

42 

844 

0  56 

4 

y  Cancri 

4i 

4     3 

11     7 

167 

111 

Star  3'.4 

south  of 

o 

limh. 

*    7 

t  Leonis 

5 

13     6 

19  57 

163 

193 

13  39 

20  30 

115 

152 

0  32 

10 

B.A.C.  4531 

6 

8  35 

15  14 

179 

131 

9    9 

15  48 

114 

68 

0  34 

22 

tp  Aquarii 

5 

0  46 

6  41 

285 

310 

1  54 

7  48 

154 

191 

1     7 

22 

96  Aquarii  t 

5* 

4  13 

10     7 

280 

328 

5     7 

11     I 

142 

193 

0  54 

OCCULTATIONS,    1857. 


443 


OCCULTATIONS  OF  PLANETS  AND  STABS  BY  THE  MOON,  VISIBLE 
AT  WASHINGTON,  D.  C,  DURING  THE  TEAB  1857. 


Dec  27 
27 
27 
27 
27 

27 
27 
30 


Start  Nai 


?  Pleiadum 
Pleiadum 
e  Tauri 
c  Pleiadum 
k  Pleiadum 

/  Pleiadum 
12  Pleiadum 
47  Geminor. 


IMMERSION. 


Washington. 


Sidereal 
Time. 


5  15 
5  41 
5  10 


Mean 
Time. 


h.  m. 
11  1 
10  12 
10  21 
10  25 
10  47 

10  49 

11  15 
10  32 


North      Ver- 
Polnt. 


276 
232 
305 
276 
312 

304 
290 
252 


o 
SOS 
268 
346 
321 

0 

353 

843 
202 


EMERSION. 


Washington. 


Sidereal 
Time. 


h.  m. 
6  42 

5  21 

6  0 
6  15 
6  21 

6  26 
6  54 
6  28 


Time. 


h.  m. 
12  16 

10  55 

11  34 
11  49 

11  55 

12  0 

12  28 
11  50 


North   Ver- 
Polnt.   tex. 


121 
164 

90 
117 

80 

87 
98 


o 
174 
214 
146 
163 
147 

1441 

157 1 

85 1 


h.  m. 
1  15 
0  43 


13 

14 

8 

11 
18 
18 


NOTES. 

*  Whole  occultation  below  the  horizon  of  Washington. 
t  Immersion  bolow  the  horizon  of  Washington. 
X  Emersion  below  the  horizon  of  Washington. 

The  Angles  of  Position,  for  the  points  of  contact,  are  for  direct  vision,  and  are  reckoned  from  the 
Moon's  North  Point  and  from  its  VerUx  towards  the  West  For  inverted  image,  add  180°  to  the  angles 
given. 
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WASHINGTON 

MEAN  TIME. 

JANUARY. 

d.    h.   m.    b. 

d.    h-    m.     e. 

III.     Transit 

Ingress 

0  19    0 

I. 

Occult. 

Disapp.  W. 

8     7    4 

III.     Transit 

Egress 

0  22    6 

III. 

Shadow 

Egress  W. 

8    7  22 

III.     Shadow 

Ingress 

1     0  32 

I. 

Eclipse 

Reapp. 

8  10  35     5.1 

HI.     Shadow 

Egress 

1     3  21 

I. 

Transit 

Ingress 

9    4  14 

I.    Occult. 

Disapp. 

1     5     5 

I. 

Shadow 

Ingress  W. 

9    5  32 

I.     Eclipse 

Reapp.  W. 

1     8  39  11.8 

I. 

Transit 

Egress  W. 

9    6  30 

I.    Transit 

Ingress 

2    2  16 

I. 

Shadow 

Egress  W. 

9    7  46 

I.     Shadow 

Ingress 

2    3  38 

n. 

Transit 

Ingress  W. 

9    8  57 

I.    Transit 

Egress 

2    4  32 

II. 

Shadow 

Ingress 

9  11  33 

I.     Shadow 

Egress  W. 

2     5  52 

H. 

Transit 

Egress 

9  11  45 

II.    Transit 

Ingress  W. 

2     6  15 

II. 

Shadow 

Egress 

9  14  16 

II.     Shadow 

Ingress  W. 

2    8  64 

I. 

Occult. 

Disapp. 

10     1  34 

IL    Transit 

Egress  W. 

2    9    3 

I. 

Eclipse 

Reapp. 

10    5    4    6.6 

II.     Shadow 

Egress 

2  11  38 

I. 

Transit 

Ingress 

10  22  43 

I.    Occult. 

Disapp. 

2  23  36 

I. 

Shadow 

Ingress 

11     0     1 

I.    Eclipse 

Reapp. 

3     3    8  14.0 

I. 

Transit 

Egress 

11    0  59 

I.    Transit 

Ingress 

3  20  46 

I. 

Shadow 

Egress 

11     2  15 

I.     Shadow 

Ingress 

3  22    6 

II. 

Occult. 

Disapp. 

11     3  13 

I.    Transit 

Egress 

3  23    2 

II. 

Eclipse 

Reapp.  W. 

11     8  27  55.6 

I.    Shadow 

Egress 

4    0  19 

III. 

Occult. 

Disapp. 

11  13  11 

II.    Occult. 

Disapp. 

4    0  32 

in. 

Occult. 

Reapp. 

11  16  17 

II.    Eclipse 

Reapp.  W. 

4    5  51  27.5 

III. 

Eclipse 

Disapp. 

11  18  37  34.2 

III.    Occult. 

Disapp.  W. 

4    8  59 

I. 

Occult. 

Disapp. 

11  20    3 

III.     Occult. 

Reapp. 

4  12    5 

m. 

Eclipse 

Reapp. 

11  21  10  57.8 

III.     Eclipse 

Disapp. 

4  14  34  37.9 

I. 

Eclipse 

Reapp. 

11  23  33    0.6 

III.    Eclipse 

Reapp. 

4  17    9    9.1 

I. 

Transit 

Ingress 

12  17  13 

I.     Occult. 

Disapp. 

4  18    5 

I. 

Shadow 

Ingress 

12  18  30 

I.     Eclipse 

Reapp. 

4  21  37    8.7 

I. 

Transit 

Egress 

12  19  29 

I.     Transit 

Ingress 

5  15  15 

I. 

Shadow 

Egress 

12  20  44 

I.     Shadow 

Ingress 

6  16  34 

II. 

Transit 

Ingress 

12  22  19 

I.     Transit 

Egress 

5  17  31 

II. 

Shadow 

Ingress 

13     0  53 

I.     Shadow 

Egress 

5  18  48 

II. 

Transit 

Egress 

13     1     7 

II.    Transit 

Ingress 

5  19  36 

II. 

Shadow 

Egress 

13    3  36 

II.     Shadow 

Ingress 

5  22  14 

I. 

Occult. 

Disapp. 

13  14  33 

II.     Transit 

Egress 

5  22  24 

I. 

Eclipse 

Reapp. 

13  18    2    0.2 

II.     Shadow 

Egress 

6    0  57 

I. 

Transit 

Ingress 

14  11  43 

IV.     Occult. 

Disapp.  W. 

6    7  57 

I. 

Shadow 

Ingress 

14  12  59 

IV.    Occult. 

Reapp.  W. 

6  10    6 

I. 

Transit 

Egress 

14  13  59 

I.     Occult. 

Disapp. 

6  12  35 

I. 

Shadow 

Egress 

14  15  13 

I.     Eclipse 

Reapp. 

6  16    6    9.2 

II. 

Occult. 

Disapp. 

14  16  34 

I.     Transit 

Ingress  W. 

7    9  44 

IV. 

Transit 

Ingress 

14  19  21 

I.     Shadow 

Ingress 

7  11    3 

IV. 

Transit 

Egress 

14  21  24 

I.    Transit 

Egress 

7  12    0 

II. 

Eclipse 

Reapp. 

14  21  46  10.0 

I.     Shadow 

Egress 

7  13  17 

III. 

Transit 

Ingress 

15    3  24 

II.     Occult. 

Disapp. 

7  13  52 

III. 

Transit 

Egress  W. 

15    6  29 

II.    Eclipse 

Reapp. 

7  19    9  39.9 

in. 

Shadow 

Ingress  W. 

15    8  36 

III.    Transit 

Ingress 

7  23  10 

i. 

Occult. 

Disapp.  W. 

15    9    3 

III.    Transit 

Egress 

8    2  17 

in. 

Shadow 

Egress 

15  11  23 

III.     Shadow 

Ingress 

8    4  35 

i. 

Eclipse 

Reapp. 

15  12  30  55.3 
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WASHINGTON 

MEAN  TIME. 

JANUARY. 

d.     h.    m.    •. 

d.     h.   m.    i. 

I.    Transit 

Ingress  W. 

16    6  13 

I. 

Shadow 

Egress 

23  11  38 

I.     Shadow 

Ingress  W. 

16    7  27 

II. 

Transit 

Ingress 

23  14  26 

I.     Transit 

Egress  W. 

16    8  28 

II. 

Shadow 

Ingress 

23  16  50 

I.     Shadow 

Egress  W. 

16    9  42 

II. 

Transit, 

Egress 

23  17  14 

II.     Transit 

Ingress 

16  11  41 

II. 

Shadow 

Egress 

23  19  32 

II.     Shadow 

Ingress 

16  14  12 

I. 

Occult. 

Disapp.  W. 

24    5  33 

II.    Transit 

Egress 

16  14  29 

I. 

Eclipse 

Reapp.  W. 

24    8  55  40.6 

II.     Shadow 

Egress 

16  16  55 

I. 

Transit 

Ingress 

25    2  42 

I.     Occult. 

Disapp. 

17    3  33 

I. 

Shadow 

Ingress 

25    3  52 

I.     Eclipse 

Reapp.  W. 

17    6  59  55.7 

I. 

Transit 

Egress 

25    4  58 

I.    Transit 

Ingress 

18    0  43 

I. 

Shadow 

Egress  W. 

25    6    7 

I.     Shadow 

Ingress 

18     1  56 

II. 

Occult. 

Disapp.  W. 

25     8  40      . 

I.    Transit 

Egress 

18    2  58 

n. 

Eclipse 

Reapp. 

25  13  41  11.2 

I.     Shadow 

Egress 

18    4  11 

in. 

Occult. 

Disapp. 

25  21  47 

II.    Occult. 

Disapp.  W. 

18    5  55 

i. 

Occult. 

Disapp. 

26    0    3 

II.    Eclipse 

Reapp. 

18  11     4  30.2 

ra. 

Occult. 

Reapp. 

26    0  52 

III.    Occult. 

Disapp. 

18  17  28 

m. 

Eclipse 

Disapp. 

26    2  43  58.9 

III.    Occult. 

Reapp. 

18  20  33 

i. 

Eclipse 

Reapp. 

26     3  24  32.6 

I.     Occult. 

Disapp. 

18  22    3 

in. 

Eclipse 

Reapp. 

26    5  15    8.7 

in.    Eclipse 

Disapp. 

18  22  41    6.1 

i. 

Transit 

Ingress 

26  21  12 

in.    Eclipse 

Reapp. 

19     1  13  22.7 

i. 

Shadow 

Ingress 

26  22  21 

I.    Eclipse 

Reapp. 

19     1  28  48.8 

i. 

Transit 

Egress 

26  23  28 

I.    Transit 

Ingress 

19  19  12 

i. 

Shadow 

Egress 

27    0  35 

I.    Shadow 

Ingress 

19  20  25 

n. 

Transit 

Ingress 

27    3  50 

I.    Transit 

Egress 

19  21  28 

ii. 

Shadow 

Ingress  W. 

27    6    9 

I.    Shadow 

Egress 

19  22  40 

ii. 

Transit 

Egress  W. 

27    6  38 

n.    Transit 

Ingress 

20     1    4 

ii. 

Shadow 

Egress  W. 

27    8  52 

n.     Shadow 

Ingress 

20    3  31 

i. 

Occult. 

Disapp. 

27  18  33 

n.    Transit 

Egress 

20    3  52 

i. 

Eclipse 

Reapp. 

27  21  53  29.8 

II.     Shadow 

Egress  W. 

20    6  14 

i. 

Transit 

Ingress 

28  15  42 

I.    Occult. 

Disapp. 

20  16  33 

i. 

Shadow 

Ingress 

28  16  50 

I.     Eclipse 

Reapp. 

20  19  57  47.2 

i. 

Transit 

Egress 

28  17  58 

I.    Transit 

Ingress 

21  13  42 

i. 

Shadow 

Egress 

28  19    4 

I.    Shadow 

Ingress 

21  14  54 

n. 

Occult. 

Disapp. 

28  22    3 

I.    Transit 

Egress 

21  15  58 

n. 

Eclipse 

Reapp. 

29    2  59  29.4 

I.    Shadow 

Egress 

21  17    9 

in. 

Transit 

Ingress 

29  12     1 

n.    Occult. 

Disapp. 

21  19  17 

i. 

Occult. 

Disapp. 

29  13     3 

II.    Eclipse 

Reapp. 

22    0  22  46.6 

m. 

Transit 

Egress 

29  15    5 

m.     Transit 

Ingress  W. 

22    7  41 

i. 

Eclipse 

Reapp. 

29  16  22  22.6 

m.    Transit 

Egress 

22  10  45 

m. 

Shadow 

Ingress 

29  16  42 

I.     Occult. 

Disapp. 

22  11     3 

in. 

Shadow 

Egress 

29  19  26 

in.     Shadow 

Ingress 

22  12  39 

i. 

Transit 

Ingress 

30  10  12 

I.    Eclipse 

Reapp. 

22  14  26  41.2 

i. 

Shadow 

Ingress 

30  11  19 

III.     Shadow 

Egress 

22  15  25 

i. 

Transit 

Egress 

30  12  28 

IV.    Occult. 

Disapp. 

23    3  31 

i. 

Shadow 

Egress 

30  13  33 

IV.    Occult. 

Reapp.  W. 

23    5  31 

n. 

Transit 

Ingress 

30  17  13 

I.    Transit 

Ingress  W. 

23    8  12 

n. 

Shadow 

Ingress 

30  19  28 

I.    Shadow 

Ingress  W. 

23    9  23 

ii. 

Transit 

Egress 

30  20     1 

I.    Transit 

Egress 

23  10  28 

n. 

Shadow 

Egress 

30  22  11 
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WASHINGTON  MEAN  TIME 

• 

JANUARY. 

I.    Occult. 

Disapp.  W. 

<L      h.     DL.      B. 

31     7  33 

IV. 

Transit 

Ingress 

d.    h-   m.    s. 
31  15  13 

I.     Eclipse 

Reapp. 

31  10  51  20.6 

IV. 

Transit 

Egress 

31  17    5 

Phain  of  the  Eclipsw  of  the  Sate 

Uitet  for  an  Iiverting  Telescope 

I. 

n. 

r 
• 

r 

• 

in. 

IV. 

H 

Not  Edipsed. 

d        r 

•        • 

# 

FEBRl 

JARY. 

I.    Transit 

Ingress 

d.     h.   m.     s. 
1    4  42 

n. 

Occult. 

Disapp. 

d.    h.    m.     s. 
6    0  50 

I.    Shadow 

Ingress  W. 

1    5  48 

n. 

Eclipse 

Reapp.  W. 

6    5  36  18.1 

I.    Transit 

Egress  W. 

1    6  68 

i. 

Occult. 

Disapp. 

6  15    3 

I.    Shadow 

Egress  W. 

1     8    2 

iii. 

Transit 

Ingress 

5  16  23 

II.    Occult. 

Disapp. 

1  11  26 

i. 

Eclipse 

Reapp. 

5  18  17  59.0 

II.    Eclipse 

Reapp. 

1  16  17  58.3 

in. 

Transit 

Egress 

6  19  26 

I.    Occult. 

Disapp. 

2    2    3 

in. 

Shadow 

Ingress 

5  90  44 

III.     Occult. 

Disapp. 

2    2    0 

in. 

Shadow 

Egress 

5  23  27 

III.    Occult. 

Reapp. 

2    5  13 

i. 

Transit 

Ingress 

6  12  13 

I.     Eclipse 

Reapp. 

2    5  20  11.6 

i. 

Shadow 

Ingress 

6  13  14 

III.    Eclipse 

Disapp.  W. 

2    6  46  49.7 

i. 

Transit 

Egress 

6  14  28 

III.     Eclipse 

Reapp. 

2    9  16  63.1 

i. 

Shadow 

Egress 

6  15  28 

I.    Transit 

Ingress 

2  23  12 

ii. 

Transit 

Ingress  v 

6  20     1 

I.    Shadow 

Ingress 

3    0  17 

ii. 

Shadow 

Ingress 

6  22    6 

I.    Transit   ' 

Egress 

3     1  28 

ii. 

Transit 

Egress 

6  22  49 

I.    Shadow 

Egress 

3    2  31 

ii. 

Shadow 

Egress 

7    0  48 

II.    Transit 

Ingress  W. 

3    6  38 

i. 

Occult. 

Disapp. 

7    9  33 

II.     Shadow 

Ingress  W. 

3    8  48 

i. 

Eclipse 

Reapp. 

7  12  46  55.7 

II.    Transit 

Egress 

3    0  25 

i. 

Transit 

Ingress  W. 

8    6  43 

II.     Shadow 

Egress 

3  11  30 

i. 

Shadow 

Ingress  W. 

8    7  43 

I.     Occult. 

Disapp. 

3  20  33 

i. 

Transit 

Egress 

8    8  58 

I.    Eclipse 

Reapp. 

3  23  49    7.5 

i. 

Shadow 

Egress 

8    9  57 

I.    Transit 

Ingress 

4  17  42 

n. 

Occult. 

Disapp. 

8  14  13 

I.    Shadow 

Ingress 

4  18  46 

ii. 

Eclipse 

Reapp. 

8  18  54  51.8 

I.    Transit 

Egress 

4  19  58 

IV. 

Occult. 

Disapp. 

8  23  47 

I.    Shadow 

Egress 

4  21     0 

IV. 

Occult. 

Reapp. 

9     1  28 
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WASHINGTON 

MEAN  TIME. 

FEBRUARY. 

<L     h.    m.     s. 

d.     h.    m.    b. 

I.     Occult. 

Disapp. 

9    4    4 

m. 

Eclipse 

Reapp. 

16  17  19  19.6 

III.    Occult. 

Disapp.  W. 

0    6  33 

I. 

Transit 

Ingress 

17    3  14 

I.     Eclipse 

Reapp.  W. 

0    7  15  45.4 

I. 

Shadow 

Ingress 

17    4     7 

III.    Occult. 

Reapp. 

0    0  35 

I. 

Transit 

Egress 

17    5  29 

III.    Eclipse 

Disapp. 

9  10  49  12.0 

I. 

Shadow 

Egress  W. 

17    6  21 

III.    Eclipse 

Reapp. 

9  13  18    9.2 

IV. 

Transit 

Ingress 

17  11  44 

I.    Transit 

Ingress 

10     1  13 

II. 

Transit 

Ingress 

17  12  15 

I.     Shadow 

Ingress 

10    2  12 

IV. 

Transit 

Egress 

17  13  10 

I.    Transit 

Egress 

10    3  28 

n. 

Shadow 

Ingress 

17  14    3 

I.    Shadow 

Egress 

10    4  26 

ii. 

Transit 

Egress 

17  15    2 

II.     Transit 

Ingress 

10    9  26 

ii. 

Shadow 

Egress 

17  16  45 

II.     Shadow 

Ingress 

10  11  25 

i. 

Occult. 

Disapp. 

18    0  35 

II.     Transit 

Egress 

10  12  13 

i. 

Eclipse 

Reapp. 

18    3  40    6.1 

II.     Shadow 

Egress 

10  14    7 

i. 

Transit 

Ingress 

18  21  45 

I.     Occult. 

Disapp. 

10  22  34 

i. 

Shadow 

Ingress 

18  22  36 

I.     Eclipse 

Reapp. 

11     1  44  39.7 

i. 

Transit 

Egress 

19    0    0 

I.    Transit 

Ingress 

11  19  43 

i. 

Shadow 

Egress 

19     0  50 

I.     Shadow 

Ingress 

11  20  41 

ii. 

Occult. 

Disapp.  W. 

19    6  26 

I     Transit 

Egress 

11  21  59 

n. 

Eclipse 

Reapp. 

19  10  50  13.6 

I     Shadow 

Egress 

11  22  55 

i. 

Occult. 

Disapp. 

19  19    6 

II.     Occult. 

Disapp. 

12    3  37 

i. 

Eclipse 

Reapp. 

19  22     8  54.7 

II.    Eclipse 

Reapp.  W. 

12    8  13  12.8 

in. 

Transit 

Ingress 

20     1   16 

I.     Occult. 

Disapp. 

12  17    4 

in. 

Transit 

Egress 

20    4  17 

I.     Eclipse 

Reapp. 

12  20  13  28.7 

in. 

Shadow 

Ingress 

20    4  50 

III.     Transit 

Ingress 

12  20  49 

in. 

Shadow 

Egress  W. 

20     7  31 

III.     Transit 

Egress 

12  23  52 

i. 

Transit 

Ingress 

20  16  15 

III.     Shadow 

Ingress 

13    0  47 

i. 

Shadow 

Ingress 

20  17     5 

III.     Shadow 

Egress 

13     3  29 

i. 

Transit 

Egress 

20  18  30 

I.     Transit 

Ingress 

13  14  14 

i. 

Shadow 

Egress 

20  19  19 

I.     Shadow 

Ingress 

13  15  10 

ii. 

Transit 

Ingress 

21     1  40 

I.    Transit 

•  Egress 

13  16  29 

ii. 

Shadow 

Ingress 

21     3  22 

I.     Shadow 

Egress 

13  17  24 

ii. 

Transit 

Egress 

21     4  27 

II.     Transit 

Ingress 

13  22  50 

ii. 

Shadow 

Egress  W. 

21    6     3 

II.     Shadow 

Ingress 

14     0  44 

i. 

Occult. 

Disapp. 

21  13  36 

II.     Transit 

Egress 

14     1  37 

i. 

Eclipse 

Reapp. 

21  16  37  48.4 

II.     Shadow 

Egress 

14    3  26 

i. 

Transit 

Ingress 

22  10  45 

I.    Occult. 

Disapp. 

14  11  35 

i. 

Shadow 

Ingress 

22  11  34 

I.    Eclipse 

Reapp. 

14  14  42  25.0 

i. 

Transit 

Egress 

22  13     0 

I.    Transit 

Ingress 

15    8  44 

i. 

Shadow 

Egress 

22  13  48 

I.    Shadow 

Ingress 

15    9  39 

ii. 

Occult. 

Disapp. 

22  19  51 

I.    Transit 

Egress 

15  10  59 

n. 

Eclipse 

Reapp. 

23    0    8  57.0 

I.     Shadow 

Egress 

15  11  53 

i. 

Occult. 

Disapp. 

23    8    6 

II.    Occult. 

Disapp. 

15  17    2 

i. 

Eclipse 

Reapp. 

23  11    6  35.5 

II.     Eclipse 

Reapp. 

15  21  31  51.4 

in. 

Occult. 

Disapp. 

23  15  27 

I.     Occult. 

Disapp. 

16     6     5 

in. 

Occult. 

Reapp. 

23  18  27 

I.     Eclipse 

Reapp. 

16     9  11  13.4 

in. 

Eclipse 

Disapp. 

23  18  54     1.1 

III.    Occult. 

Disapp. 

16  10  59 

in. 

Eclipse 

Reapp. 

23  21  20  46.9 

III.    Occult. 

Reapp. 

16  14     0 

i. 

Transit 

Ingress 

24    5  15 

III.     Eclipse 

Disapp. 

16  14  51  28.2 

i. 

Shadow 

Ingress  W. 

24    6    3 

448  JUPITER'S  SATELLITES,  1857. 


WASHINGTON  MEAN  TIME 

• 

FEBRUARY. 

d.     h.   m.     s. 

d.    h.    m.     a. 

I.    Transit 

Egress  W 

.      24    7  31 

I. 

Occult. 

Disapp. 

26  21     7 

I.     SHadow 

Egress 

24    8  17 

I. 

Eclipse 

Reapp. 

27    0    4  13.4 

II.    Transit 

Ingress 

24  15     5 

III. 

Transit 

Ingress 

27    5  45 

II.     Shadow 

Ingress 

24  16  41 

III. 

Transit 

Egress 

27    8  45 

II.     Transit 

Egress 

24  17  52 

III. 

Shadow 

Ingress 

27    8  52 

II.     Shadow 

Egress 

24  19  22 

III. 

Shadow 

Egress 

27  11  32 

I.    Occult. 

Disapp. 

25    2  37 

I. 

Transit 

Ingress 

27  18  16 

I.     Eclipse 

Reapp. 

25    5  35  26.2 

I. 

Shadow 

Ingress 

27  19    0 

IV.    Occult. 

Disapp. 

25  20  38 

I. 

Transit 

Egress 

27  20  31 

IV.    Occult. 

Reapp. 

25  21  44 

I. 

Shadow 

Egress 

27  21  14 

I.    Transit 

Ingress 

25  23  46 

II. 

Transit 

Ingress 

28    4  30 

I.     Shadow 

Ingress 

26    0  32 

•n. 

Shadow 

Ingress 

28    5  59 

I.     Transit 

Egress 

26    2     1 

n. 

Transit 

Egress  W. 

28    7  10 

I.     Shadow 

Egress 

26    2  46 

ii. 

Shadow 

Egress 

28    8  40 

II.    Occult. 

Disapp. 

26    9  16 

i. 

Occult. 

Disapp. 

28  15  37 

II.    Eclipse 

Reapp. 

26  13  27  20.3 

i. 

Eclipse 

Reapp. 

28  18  33     5.2 

Phases  of  the  Eclipses  of  the  8aU 

Uites  for  an  Inverting  Telescope. 

I. 

B 

): 

ffl. 

( 

Q. 

r 

n. 

)   '. 

IV. 

Not  Eclipsed. 

• 

MAR 

,CH. 

d.     h.   m.     b. 

<L     h.    m.     s. 

I.    Transit 

Ingress 

1   12  46 

I. 

Transit 

Ingress  W. 

3    7  17 

I.     Shadow 

Ingress 

1  13  29 

I. 

Shadow 

Ingress 

3    7  58 

I.    Transit 

Egress 

1  15    2 

I. 

Transit 

Egress 

3    9  32 

I.     Shadow 

Egress 

1  15  43 

I. 

Shadow 

Egress 

3  10  12 

II.    Occult. 

Disapp. 

1  22  42 

n. 

Transit 

Ingress 

3  17  56 

II.    Eclipse 

Reapp. 

2    2  46     8.4 

n. 

Shadow 

Ingress 

3  19  18 

I.    Occult. 

Disapp. 

2  10    8 

ii. 

Transit 

Egress 

3  20  42 

I.    Eclipse 

Reapp. 

2  13     1  50.7 

ii. 

Shadow 

Egress 

3  21  59 

m.  Occult. 

Disapp. 

2  19  56 

i. 

Occult. 

Disapp. 

4    4  38 

III.    Occult. 

Reapp. 

2  22  55 

i. 

Eclipse 

Reapp.  W. 

4    7  30  39.9 

m.    Eclipse 

Disapp. 

2  22  56  26.6 

i. 

Transit 

Ingress 

5     1  47 

III.    Eclipse 

Reapp. 

3     1  22    7.0 

i. 

Shadow 

Ingress 

5    2  27 
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WASHINGTON   MEAN  TIME. 

MARCH. 

d.     h.  m.     s. 

d.    h.    m.     •. 

I.    Transit 

Egress 

5    4    2 

I. 

Transit 

Egress 

8  17     3 

I.    Shadow 

Egress 

5    4  41 

I. 

Shadow 

Egress 

8  17  39 

II.    Occult. 

Disapp. 

5  12    7 

II. 

Occult. 

Disapp. 

9     1  33 

II.    Eclipse 

Reapp. 

5  16    4  32.0 

II. 

Eclipse 

Reapp. 

9     5  23  25.0 

I.    Occult. 

Disapp. 

5  23    8 

I. 

Occult. 

Disapp. 

9  12    9 

I.    Eclipse 

Reapp. 

6     1  59  25.3 

I. 

Eclipse 

Reapp. 

9  14  56  59.8 

III.    Transit 

Ingress 

6  10  15 

in. 

Occult. 

Disapp. 

10    0  28 

III.     Shadow 

Ingress 

6  12  54 

in. 

Eclipse 

Reapp. 

10    5  23  57.5 

III.    Transit 

Egress 

6  13  12 

i. 

Transit 

Ingress 

10    9  18 

III.     Shadow 

Egress 

6  15  33 

i. 

Shadow 

Ingress 

10    9  54 

I.    Transit 

Ingress 

6  20  17 

i. 

Transit 

Egress 

10  11  33 

I.     Shadow 

Ingress 

6  20  56 

i. 

Shadow 

Egress 

10  12    8 

I.    Transit 

Egress 

6  22  33 

n. 

Transit 

Ingress 

10  20  47 

I.    Shadow 

Egress 

6  23  10 

n. 

Shadow 

Ingress 

10  21  55 

II.    Transit 

Ingress  W 

.       7    7  22 

ii. 

Transit 

Egress 

10  23  32 

II.    Shadow 

Ingress 

7    8  36 

n. 

Shadow 

Egress 

11     0  35 

II.    Transit 

Egress 

7  10    8 

i. 

Occult. 

Disapp.  W. 

11     6  42 

II.     Shadow 

Egress 

7  11  17 

.  i. 

Eclipse 

Reapp. 

11    9  25  47.2 

I.    Occult. 

Disapp. 

7  17  39 

i. 

Transit 

Ingress 

12    3  49 

I.    Eclipse 

Reapp. 

7  20  28  15.6 

i. 

Shadow 

Ingress 

12    4  23 

I.    Transit 

Ingress 

8  14  48 

i. 

Transit 

Egress 

12    6    4 

I.    Shadow 

Ingress 

8  15  25 

i. 

Shadow 

Egress  W. 

12    6  37 

I. 

Phases  of  the  Eclipses  of  the  Sale 

Uites 
ffl. 

For  an  Inverting  Telescope. 

e. 

-   e< 

The  Satellites  are  invisible  from  March 

IV. 
12th 

Not  Eclipsed. 
to  May  12th,  Jupiter  being  too  near 

the  Sun. 

MAY. 

d.    h.    m.    a. 

d.      h.   m.    f. 

II.    Eclipse 

Disapp. 

12    2  27  47.4 

n. 

Occult. 

Reapp. 

12     6     9 

I.    Eclipse 

Disapp. 

12    6    0  25.7 

I. 

Occult. 

Reapp. 

12     8  43 

57 
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WASHINGTON 

MEAN  TIME 

i« 



MAY. 

d.     h.    m.    s. 

<L     h.    m.    s. 

I.     Shadow 

Ingress 

13     3    9 

n. 

Shadow 

Ingress 

20  23  53 

I.    Transit 

Ingress 

13    3  43 

III. 

Occult. 

Reapp. 

21     0  21 

I.     Shadow 

Egress 

13    5  22 

II. 

Transit 

Ingress 

21     1  15 

I.     Transit 

Egress 

13    5  56 

I. 

Eclipse 

Disapp. 

21     2  23    7.7 

III.     Eclipse 

Disapp. 

13  15  15  17.1 

n. 

Shadow 

Egress 

21     2  32 

III.    Occult. 

Reapp. 

13  19  55 

ii. 

Transit 

Egress 

21     3  54 

n.     Shadow 

Ingress 

13  21  19 

i. 

Occult. 

Reapp. 

21     5  14 

n.    Transit 

Ingress 

13  22  25 

i. 

Shadow 

Ingress 

21  23  33 

n.     Shadow 

Egress 

13  23  57 

i. 

Transit 

Ingress 

22    0  14 

I.     Eclipse 

Disapp. 

14    0  28  58.6 

i. 

Shadow 

Egress 

22     1  46 

II.     Transit 

Egress 

14     1    6 

i. 

Transit 

Egress 

22    2  27 

I.    Occult. 

Reapp. 

14    3  13 

n. 

Eclipse 

Disapp. 

22  18  24    6.9 

I.    Shadow 

Ingress 

14  21  37 

i. 

Eclipse 

Disapp. 

22  20  51  38.1 

I.    Transit 

Ingress 

14  22  13 

n. 

Occult. 

Reapp. 

22  22  26 

I.     Shadow 

Egress 

14  23  50 

i. 

Occult. 

Reapp. 

22  23  44 

I.    Transit 

Egress 

15    0  26 

i. 

Shadow 

Ingress 

23  18    2 

II.    Eclipse 

Disapp. 

15  15  46  13.3 

i. 

Transit 

Ingress 

23  18  44 

I.    Eclipse 

Disapp. 

15  18  57  30.4 

i. 

Shadow 

Egress 

23  20  15 

n.    Occult. 

Reapp. 

15  19  34 

i. 

Transit 

Egress 

23  20  57 

I.     Occult. 

Reapp. 

15  21  43 

in. 

Shadow 

Ingress 

24    9  45 

I.     Shadow 

Ingress 

16  16    7 

m. 

Shadow 

Egress 

24  11  43 

I.    Transit 

Ingress 

16  16  44 

in. 

Transit 

Ingress 

24  12    9 

I.     Shadow 

Egress 

16  18  20 

n. 

Shadow 

Ingress 

24  13  11 

I.     Transit 

Egress 

16  18  57 

ii. 

Transit 

Ingress 

24  14  40 

III.     Shadow 

Ingress 

17    5  14 

in. 

Transit 

Egress 

24  14  40 

III.    Transit 

Ingress 

17    7  39 

i. 

Eclipse 

Disapp. 

24  15  20  10.7 

III.     Shadow 

Egress 

17    7  43 

ii. 

Shadow 

Egress 

24  15  49 

III.    Transit 

Egress 

17  10  12 

ii. 

Transit 

Egress 

24  17  18 

II.     Shadow 

Ingress 

17  10  36 

i. 

Occult. 

Reapp. 

24  18  14 

II.     Transit 

Ingress 

17  11  51 

i. 

Shadow 

Ingress 

25  12  30 

II.     Shadow 

Egress 

17  13  14 

i. 

Transit 

Ingress 

25  13  14 

I.     Eclipse 

Disapp. 

17  13  26    4.4 

i. 

Shadow 

Egress 

25  14  43 

II.     Transit 

Egress 

17  14  30 

i. 

Transit 

Egress 

25  15  27 

I.     Occult. 

Reapp.  W 

.      17  16  14 

ii. 

Eclipse 

Disapp. 

26    7  43  36.7 

I.     Shadow 

Ingress 

18  10  36 

i. 

Eclipse 

Disapp. 

26    9  48  41.5 

I.     Transit 

Ingress 

18  11   14 

ii. 

Occult. 

Reapp. 

26  11  52 

I.     Shadow 

Egress 

18  12  49 

i. 

Occult. 

Reapp. 

26  ,12  45 

I.    Transit 

Egress 

18  13  27 

i. 

Shadow 

Ingress 

27    6  59 

II.    Eclipse 

Disapp. 

19     5     5  42.5 

i. 

Transit 

Ingress 

27    7  44 

I.    Eclipse 

Disapp. 

19    7  54  36.4 

i. 

Shadow 

Egress 

27    9  12 

II.    Occult. 

Reapp. 

19    9     1 

i. 

Transit 

Egress 

27    9  57 

I.    Occult. 

Reapp. 

19  10  44 

m. 

Eclipse 

Disapp. 

27  23  16  59.8 

I.     Shadow 

Ingress 

20    5     5 

in. 

Eclipse 

Reapp. 

28     1  30  21.8 

I.    Transit 

Ingress 

20     5  44 

in. 

Occult. 

Disapp. 

28    2  18 

I.     Shadow 

Egress 

20     7  18 

n. 

Shadow 

Ingress 

28    2  28 

I.    Transit 

Egress 

20     7  57 

ii. 

Transit 

Ingress 

28    4    4 

m.     Eclipse 

Disapp. 

20  19  16  10.4 

i. 

Eclipse 

Disapp. 

28    4  17  11.6 

m.    Eclipse 

Reapp. 

20  21  30  29.6 

in. 

Occult. 

Reapp. 

28    4  47 

III.     Occult. 

Disapp. 

20  21  49 

ii. 

Shadow 

Egress 

28    5    6 
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WASHINGTON  MEAN  TIME. 

MAY. 

d.     h.   m.     0. 

d.     h.    m.     g. 

II.    Transit 

Egress 

28     6  42 

I. 

Shadow        Egress 

30  22     9 

I.    Occult. 

Reapp. 

28    7  15 

I. 

Transit         Egress 

30  22  58 

I.     Shadow 

Ingress 

29     1  27 

m. 

Shadow        Ingress 

31  13  16 

I.    Transit 

Ingress 

29    2  15 

m. 

Shadow        Egress  W. 

31  15  44 

I.     Shadow 

Egress 

29    3  40 

II. 

Shadow        Ingress  W. 

31  15  46 

I.    Transit 

Egress 

29    4  27 

III. 

Transit         Ingress 

31  16  38 

II.    Eclipse 

Disapp. 

29  21    2    0.1 

I. 

Eclipse         Disapp. 

31  17  14  12.0 

I.    Eclipse 

Disapp. 

29  22  45  40.8 

n. 

Transit         Ingress 

31  17  28 

II.    Occult. 

Reapp. 

30     1  16 

ii. 

Shadow        Egress 

31  18  24 

I.    Occult. 

Reapp. 

30     1  45 

in. 

Transit         Egress 

31  19    5 

I.     Shadow 

Ingress 

30  19  56 

n. 

Transit        Egress 

31  20    5 

I.    Transit 

Ingress 

30  20  45 

i. 

Occult.         Reapp. 

31  20  15 

Phase*  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

L 
IL 

d    I 

EL 
IV. 

«  Q 

^ 

7\Tn*    l?.Mn»0A 

J 

I    \ 

^3 

JU1 

VE. 

d.    h.    m.    b. 

d.     h.  m.    s. 

I.    Shadow 

Ingress 

1  14  25 

in. 

Occult         Disapp. 

4    6  46 

I.    Transit 

Ingress 

1  15  15 

ii. 

Transit         Ingress 

4    6  52 

I.     Shadow 

Egress 

1  16  38 

ii. 

Shadow        Egress 

4    7  41 

I.    Transit 

Egress 

1  17  28 

m. 

Occult.         Reapp. 

4    9  12 

II.    Eclipse 

Disapp. 

2  10  21  29.3 

i. 

Occult.         Reapp. 

4    9  15 

I.    Eclipse 

Disapp. 

2  11  42  42.1 

ii. 

Transit         Egress 

4    9  29 

II.    Occult. 

Reapp. 

2  14  42 

i. 

Shadow        Ingress 

5    3  22 

I.    Occult. 

Reapp. 

2  14  45 

i. 

Transit         Ingress 

5    4  15 

I.     Shadow 

Ingress 

3    8  53 

i. 

Shadow        Egress 

5    5  35 

I.    Transit 

Ingress 

3    9  45 

i. 

Transit         Egress 

5    6  28 

I.     Shadow 

Egress 

3  11    6 

ii. 

Eclipse         Disapp. 

5  23  39  51.1 

I.    Transit 

Egress 

3  11  58 

i. 

Eclipse         Disapp. 

6    0  39  39.0 

m.    Eclipse 

Disapp. 

4    3  18    9.4 

i. 

Occult.          Reapp. 

6    3  45 

II.     Shadow 

Ingress 

4    5    3 

ii. 

Occult.         Reapp. 

6    4    6 

m.    Eclipse 

Reapp. 

4    5  30  35.2 

i. 

Shadow        Ingress 

6  21  51 

I.    Eclipse 

Disapp. 

4    6  11  10.8 

i. 

Transit         Ingress 

6  22  45 

452  JUPITER'S  SATELLITES,   1857. 


WASHINGTON 

MEAN  TIME 

• 

JUNE. 

d.     h.    m.     s. 

d.    h.   m.   b. 

I.     Shadow 

Egress 

7    0    4 

II. 

Transit 

Ingress 

14  23    2 

I.    Transit 

Egress 

7    0  58 

II. 

Shadow 

Egress 

14  23  32 

III.     Shadow 

Ingress 

7  17  17 

in. 

Shadow 

EgTess 

14  23  44 

II.     Shadow 

Ingress 

7  18  21 

I. 

Occult. 

Reapp. 

15    0  14 

I.     Eclipse 

Disapp. 

7  19    8    8.7 

in. 

Transit 

Ingress 

15     1  29 

III.     Shadow 

Egress 

7  19  44 

II. 

Transit 

Egress 

15     1  38 

II.     Transit 

Ingress 

7  20  15 

III. 

Transit 

Egress 

15    3  51 

II.     Shadow 

Egress 

7  20  58 

I. 

Shadow 

Ingress 

15  18  14 

III.    Transit 

Ingress 

7  21     5 

I. 

Transit 

Ingress 

15  19  16 

I.     Occult. 

Reapp. 

7  22  15 

I. 

Shadow 

Egress 

15  20  27 

II.     Transit 

Egress 

7  22  52 

I. 

Transit  . 

Egress 

15  21  28 

III.    Transit 

Egress 

7  23  29 

I. 

Eclipse 

Disapp.  W. 

16  15  30  30.0 

I.     Shadow 

Ingress 

8  16  19 

II. 

Eclipse 

Disapp.  W. 

16  15  37    6.2 

I.     Transit 

Ingress 

8  17  15 

I. 

Occult. 

Reapp. 

16  18  43 

I.     Shadow 

Egress 

8  18  32 

II. 

Occult. 

Reapp. 

16  20  20 

I.     Transit 

Egress 

8  19  28 

I. 

Shadow 

Ingress 

17  12  42 

II.    Eclipse 

Disapp. 

9  12  59  19.4 

I. 

Transit 

Ingress 

17  13  46 

I.    Eclipse 

Disapp. 

9  13  36  38.1 

I. 

Shadow 

Egress  W. 

17  14  55 

I.    Occult. 

Reapp. 

9  16  44 

I. 

Transit 

Egress 

17  15  58 

II.    Occult. 

Reapp. 

9  17  31 

I. 

Eclipse 

Disapp. 

18     9  58  56.7 

I.     Shadow 

Ingress 

10  10  48 

n. 

Shadow 

Ingress 

18  10  12 

I.    Transit 

Ingress 

10  11  45 

m. 

Eclipse 

Disapp. 

18  11  20  40.2 

I.     Shadow 

Egress 

10  13     1 

n. 

Transit 

Ingress 

18  12  25 

I.    Transit 

Egress 

10  13  58 

n. 

Shadow 

Egress 

18  12  49 

III.    Eclipse 

Disapp. 

11     7  19    9.7 

i. 

Occult. 

Reapp. 

18  13  13 

II.     Shadow 

Ingress 

11    7  38 

m. 

Eclipse 

Reapp. 

18  13  31  16.6 

I.    Eclipse 

Disapp. 

11     8    5    5.6 

ii. 

Transit 

Egress  W. 

18  15    0 

III.    Eclipse 

Reapp. 

11     9  30  40.3 

m. 

Occult. 

Disapp.  W. 

18  15  36 

n.    Transit 

Ingress 

11     9  39 

in. 

Occult. 

Reapp. 

18  17  56 

n.     Shadow 

Egress 

11  10  15 

i. 

Shadow 

Ingress 

19    7  11 

I1L    Occult. 

Disapp. 

11  11  11 

i. 

Transit 

Ingress 

19    8  16 

I.    Occult. 

Reapp. 

11  11  14 

i. 

Shadow 

Egress 

19    9  24 

n.    Transit 

Egress 

11  12  15 

i. 

Transit 

Egress 

19  10  28 

in.    Occult. 

Reapp. 

11  13  34 

i. 

Eclipse 

Disapp. 

20    4  27  23.4 

1.     Shadow 

Ingress 

12    5  17 

n. 

Eclipse 

Disapp. 

20    4  55  24.1 

I.    Transit 

Ingress 

12    6  15 

i. 

Occult. 

Reapp. 

20    7  43 

I.     Shadow 

Egress 

12    7  29 

ii. 

Occult. 

Reapp. 

20    9  43 

I.    Transit 

Egress 

12    8  28 

i. 

Shadow 

Ingress 

21     1  39 

II.    Eclipse 

Disapp. 

13    2  17  39.3 

i. 

Transit 

Ingress 

21     2  46 

I.    Eclipse 

Disapp. 

13    2  33  33.1 

i. 

Shadow 

Egress 

21     3  52 

I.    Occult. 

Reapp. 

13    5  44 

i. 

Transit 

Egress 

21     4  58 

II.    Occult. 

Reapp. 

13    6  55 

i. 

Eclipse 

Disapp. 

21  22  55  50.7 

I.     Shadow 

Ingress 

13  23  45 

ii. 

Shadow 

Ingress 

21  23  30 

I.    Transit 

Ingress 

14     0  45 

m. 

Shadow 

Ingress 

22     1  19 

I.     Shadow 

Egress 

14     1  58 

ii. 

Transit 

Ingress 

22     1  47 

I.    Transit 

Egress 

14    2  58 

ii. 

Shadow 

Egress 

22    2    7 

II.    Shadow 

Ingress 

14  20  55 

i. 

Occult. 

Reapp. 

22    2  12 

I.    Eclipse 

Disapp. 

14  21    2     1.7 

in. 

Shadow 

Egress 

22    3  44 

III.     Shadow 

Ingress 

14  21  18 

ii. 

Transit 

Egress 

22    4  22 

JUPITER'S  SATELLITES,  1857.   453 


WASHINGTON  MEAN  TIME. 

JUNE. 

d.     h.  m.     •. 

d.     h.    m.    f.    ' 

III.    Transit 

Ingress 

93    5  59 

I. 

Transit 

Egress 

96  19  97 

III.    Transit 

Egress 

99    8  11 

I. 

Eclipse 

Disapp. 

97    6  91  10.3 

I.    Shadow 

Ingress 

99  90    8 

II. 

Eclipse 

Disapp. 

97    7  33     4.8 

I.     Transit 

Ingress 

99  91  16 

I. 

Occult. 

Reapp. 

97    9  41 

I.     Shadow 

Egress 

99  99  91 

n. 

Occult. 

Reapp. 

97  19  30 

I.    Transit 

Egress 

99  93  98 

i. 

Shadow 

Ingress 

98    3  33 

I.     Eclipse 

Disapp. 

93  17  94  18.5 

i. 

Transit 

Ingress 

98    4  45 

II.    Eclipse 

Disapp. 

93  18  14  48.6 

i. 

Shadow 

Egress 

98    5  46 

I.    Occult. 

Reapp. 

93  90  49 

i. 

Transit 

Egress 

98    6  57 

II.    Occult. 

Reapp. 

93  93    7 

i. 

Eclipse 

Disapp. 

99    0  49  36.8 

I.    Shadow 

Ingress  W. 

94  14  36 

ii. 

Shadow 

Ingress 

99    9    4 

I.    Transit 

Ingress  W. 

94  15  46 

i. 

Occult. 

Reapp. 

99    4  10 

I.     Shadow 

Egress 

94  16  40 

n. 

Transit 

Ingress 

99    4  31 

I.    Transit 

Egress 

94  17  58 

ii. 

Shadow 

Egress 

99    4  41 

I.    Eclipse 

Disapp. 

95  11  59  44.1 

m. 

Shadow 

Ingress 

99    5  90 

II.    Shadow 

Ingress 

95  19  47 

n. 

Transit 

Egress 

99    7    6 

II.    Transit 

Ingress  W. 

95  15  10 

m. 

Shadow 

Egress 

99    7  45 

I.     Occult. 

Reapp.  W. 

95  15  11 

m. 

Transit 

Ingress 

99  10  13 

m.    Eclipse 

Disapp.  W. 

95  15  91  90.9 

ni. 

Transit 

Egress 

99  19  98 

II.    Shadow 

Egress  W. 

95  15  94 

i. 

Shadow 

Ingress 

99  99    9 

HI.    Eclipse 

Reapp. 

95  17  31  19.6 

i. 

Transit 

Ingress 

99  93  15 

II.    Transit 

Egress 

95  17  44 

i. 

Shadow 

Egress 

30    0  15 

III.    Occult. 

Disapp. 

95  19  67 

i. 

Transit 

Egress 

30     1  97 

HI.    Occult. 

Reapp. 

95  99  14 

i. 

Eclipse 

Disapp. 

30  19  18    4.0 

I.     Shatjow 

Ingress 

96    0    5 

ii. 

Eclipse 

Disapp. 

30  90  59  96.3 

I.     Transit 

Ingress 

96  10  15 

i. 

Occult. 

Reapp. 

30  99  40 

I.    Shadow 

Egress 

96  11   18 

Phases  of  the  Eclipses  of  the  Sate 

dittos  for  an  IttYcrliiig  Telescope. 

I. 

«<■ 

-> 

m. 

•  •  K 

-> 

n. 

.  <■ 

H 

IV. 

Not  Eclipsed. 
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WASHINGTON 

MEAN  TIME 

!• 

JULY. 

d.     h.    m.    b. 

<L     h.  m.    *. 

II.    Occult. 

Reapp. 

1     1  53 

I. 

Shadow 

Egress 

8  30  38 

I.    Shadow 

Ingress 

1  16  31 

I. 

Transit 

Egress 

8  31  54 

I.    Transit 

Ingress 

1  17  44 

I. 

Eclipse 

Disapp.  W. 

9  15  40  12.3 

I.    Shadow 

Egress 

1  18  44 

n. 

Shadow 

Ingress 

9  17  56 

I.    Transit 

Egress 

1  19  56 

I. 

Occult. 

Reapp. 

9  19    7 

I.     Eclipse 

Disapp.  W. 

9  13  46  28.2 

n. 

Shadow 

Egress 

9  20  33 

II.     Shadow 

Ingress  W. 

3  15  33 

H. 

Transit 

Ingress 

9  20  35 

I.     Occult. 

Reapp. 

3  17    9 

II. 

Transit 

Egress 

9  23    8 

II.    Transit 

Ingress 

3  17  53 

m. 

Eclipse 

Disapp. 

9  83  32  35.7 

II.    Shadow 

Egress 

3  17  58 

III. 

Eclipse 

Reapp. 

10     1  30  36.3 

HI.    Eclipse 

Disapp. 

2  19  33  13.3 

in. 

Occult. 

Disapp. 

10    4  33 

II.    Transit 

Egress 

2  20  27 

in. 

Occult. 

Reapp. 

10    6  43 

III.    Eclipse 

Reapp. 

2  31  31    4.6 

i. 

Shadow 

Ingress 

10  13  54 

III.    Occult. 

Disapp. 

3    0  17 

i. 

Transit 

Ingress  W. 

10  14  13 

m.    Occult. 

Reapp. 

3    3  30 

i. 

Shadow 

Egress  W. 

10  15    7 

I.    Shadow 

Ingress 

3  11    0 

i. 

Transit 

Egress 

10  16  34 

I.    Transit 

Ingress 

3  13  14 

i. 

Eclipse 

Disapp. 

11  10    8  37.2 

I.     Shadow 

Egress 

3  13  13 

n. 

Eclipse 

Disapp. 

11  13  48  10.0 

I.    Transit 

Egress  W. 

3  14  36 

i. 

Occult. 

Reapp.  W. 

11  13  36 

I.     Eclipse 

Disapp. 

4    8  14  54.6 

ii. 

Eclipse 

Reapp.  W. 

11  15  19  44.4 

II.    Eclipse 

Reapp. 

4  10  10  40.1 

ii. 

Occult. 

Disapp.  W. 

11  15  26 

I.    Occult. 

Disapp. 

4  11  39 

ii. 

Occult. 

Reapp. 

11  17  59 

II.    Occult. 

Reapp.  W. 

4  15  15 

i. 

Shadow 

Ingress 

12    7  23 

I.    Shadow 

Ingress 

5    5  38 

i. 

Transit 

Ingress 

12    8  41 

I.    Transit 

Ingress 

5    6  43 

i. 

Shadow 

Egress 

12  f  35 

I.     Shadow 

Egress 

5    7  41 

i. 

Transit 

Egress 

12  10  53 

I.     Transit 

Egress 

6    8  55 

i. 

Eclipse 

Disapp. 

13    4  37    2.4 

I.    Eclipse 

Disapp. 

6    3  43  30.6 

ii. 

Shadow 

Ingress 

13    7  13 

II.     Shadow 

Ingress 

6    4  39 

i. 

Occult. 

Reapp. 

13    8    5 

I.     Occult. 

Reapp. 

6    6    8 

ii. 

Shadow 

Egress 

13    9  50 

II.    Transit 

Ingress 

6    7  14 

ii. 

Transit 

Ingress 

13    9  55 

II.     Shadow 

Egress 

6     7  15 

n. 

Transit 

Egress 

13  12  28 

III.     Shadow 

Ingress 

6    9  31 

in. 

Shadow 

Ingress  W. 

13  13  83 

II.     Transit 

Egress 

6    9  47 

in. 

Shadow 

Egress  W. 

13  15  46 

III.     Shadow 

Egress 

6  11  45 

m. 

Transit 

Ingress 

13  18  47 

III.    Transit 

Ingress  W. 

6  14  31 

in. 

Transit 

Egress 

13  20  56 

III.    Transit 

Egress 

6  16  43 

i. 

Shadow 

Ingress 

14     1  51 

I.     Shadow 

Ingress 

6  33  57 

i. 

Transit 

Ingress 

14     3  10 

I.    Transit 

Ingress 

7     1  13 

i. 

Shadow 

Egress 

14    4    4 

I.    Shadow 

Egress 

7    3  10 

i. 

Transit 

Egress 

14    5  33 

I.    Transit 

Egress 

7    3  35 

i. 

Eclipse 

Disapp. 

14  33    5  89.3 

I.    Eclipse 

Disapp. 

7  31  11  47.6 

ii. 

Eclipse 

Disapp. 

15    8    7  84.3 

II.    Eclipse 

Disapp. 

7  33  39  58.3 

i. 

Occult. 

Reapp. 

15    3  34 

I.    Occult. 

Reapp. 

8    0  38 

n. 

Eclipse 

Reapp. 

15    4  38  49.6 

II.    Eclipse 

Reapp. 

8    3    1  41.5 

ii. 

Occult. 

Disapp. 

15    4  49 

II.    Occult. 

Disapp. 

8    8    5 

n. 

Occult. 

Reapp. 

15    7  31 

II.    Occult. 

Reapp. 

8    4  38 

i. 

Shadow 

Ingress 

15  30  19 

I.    Shadow 

Ingress 

8  18  35 

i. 

Transit 

Ingress 

15  31  40 

I.    Transit 

Ingress 

8  19  43 

i. 

Shadow 

Egress 

15  33  33 
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WASHINGTON 

MEAN  TIME. 

JULY. 

d.     h.    m.     0. 

d.     h.   m.    f. 

I.    Transit 

Egress 

15  23  52 

I. 

Eclipse 

Disapp. 

23  19  27  33.3 

I.    Eclipse 

Disapp. 

16  17  33  53.3 

I. 

Occult. 

Reapp. 

23  22  59 

II.     Shadow 

Ingress 

16  20  29 

II. 

Shadow 

Ingress 

22  23     5 

L    Occult. 

Reapp. 

16  21     3 

II. 

Shadow 

Egress 

24     1  41 

II.    Shadow 

Egress 

16  23    6 

II. 

Transit 

Ingress 

24     1  55 

II.    Transit 

Ingress 

16  23  16 

II. 

Transit 

Egress 

24     4  26 

II.     Transit 

Egress 

17     1  48 

in. 

Eclipse 

Disapp. 

24    7  23  46.6 

III.    Eclipse 

Disapp. 

17    3  22  58.5 

in. 

Eclipse 

Reapp. 

24    9  30    9.2 

in.    Eclipse 

Reapp. 

17    5  30    9.5 

III. 

Occult. 

Disapp.  W. 

24  12  56 

III.     Occult. 

Disapp. 

17    8  46 

in. 

Occult. 

Reapp.  W. 

24  15     1 

III.    Occult. 

Reapp. 

17  10  53 

I. 

Shadow 

Ingress 

24  16  43 

I.     Shadow 

Ingress  W. 

17  14  48 

I. 

Transit 

Ingress 

24  18    5 

I.    Transit 

Ingress 

17  16    9 

I. 

Shadow 

Egress 

24  18  55 

I.     Shadow 

Egress 

17  17     1 

I. 

Transit 

Egress 

24  20  17 

I.    Transit 

Egress 

17  18  21 

I. 

Eclipse 

Disapp.  W. 

25  13  55  58.4 

I.    Eclipse 

Disapp. 

18  12    2  18.2 

I. 

Occult. 

Reapp. 

25  17  28 

II.    Eclipse 

Disapp.  W. 

18  15  25  33.6 

II. 

Eclipse 

Disapp. 

25  18    2  50.8 

I.    Occult. 

Reapp.  W. 

18  15  32 

n. 

Eclipse 

Reapp. 

25  20  33  49.0 

II.     Eclipse 

Reapp. 

18  17  56  50.0 

ii. 

Occult. 

Disapp. 

25  20  51 

II.    Occult. 

Disapp. 

18  18    9 

ii. 

Occult. 

Reapp. 

25  23  22 

II.    Occult. 

Reapp. 

18  20  41 

i. 

Shadow 

Ingress 

26  11  11 

I.    Shadow 

Ingress 

19    9  17 

i. 

Transit 

Ingress  W. 

26  12  34 

I.    Transit 

Ingress 

19  10  38 

i. 

Shadow 

Egress  W. 

26  13  24 

I.     Shadow 

Egress 

19  11  30 

i. 

Transit 

Egress  W. 

26  14  46 

I.    Transit 

Egress 

19  12  50 

i. 

Eclipse 

Disapp. 

27    8  24  22.5 

I.    Eclipse 

Disapp. 

20    6  30  42.6 

i. 

Occult. 

Reapp. 

27  11  57 

II.     Shadow 

Ingress 

20    9  48 

ii. 

Shadow 

Ingress  W. 

27  12  23 

L    Occult. 

Reapp. 

20  10     1 

n. 

Shadow 

Egress  W. 

27  14  58 

II.    Shadow 

Egress 

20  12  24 

n. 

Transit 

Ingress  W. 

27  15  13 

II.    Transit 

Ingress 

26  12  35 

n. 

Transit 

Egress 

27  17  44 

II.    Transit 

Egress  W. 

20  15    7 

m. 

Shadow 

Ingress 

27  21  24 

III.     Shadow 

Ingress 

20  17  24 

ra. 

Shadow 

Egress 

27  23  46 

III.     Shadow 

Egress 

20  19  46 

in. 

Transit 

Ingress 

28    3    8 

III.    Transit 

Ingress 

20  22  59 

m. 

Transit 

Egress 

28    5  10 

III.    Transit 

Egress 

21     1    5 

i. 

Shadow 

Ingress 

28    5  40 

I.     Shadow 

Ingress 

21     3  45 

i. 

Transit 

Ingress 

28    7    3 

I.    Transit 

Ingress 

21     5    7 

i. 

Shadow 

Egress 

28    7  53 

I.     Shadow 

Egress 

21    5  58 

i. 

Transit 

Egress 

28    9  15 

I.    Transit 

Egress 

21    7  19 

i. 

Eclipse 

Disapp. 

29    2  52  49.7 

I.    Eclipse 

Disapp. 

22    0  59    9.6 

i. 

Occult. 

Reapp. 

29    6  26 

I.    Occult. 

Reapp. 

22    4  30 

ii. 

Eclipse 

Disapp. 

29    7  21  55.6 

II.    Eclipse 

Disapp. 

22    4  44  43.2 

n. 

Eclipse 

Reapp. 

29    9  52  44.6 

n.    Eclipse 

Disapp. 

22    7  15  50.6 

n. 

Occult. 

Disapp. 

29  10  11 

II.    Occult. 

Reapp. 

22    7  30 

n. 

Occult. 

Reapp.  W. 

29  12  42 

II.    Occult. 

Reapp. 

22  10    2 

i. 

Shadow 

Ingress 

30    0    8 

I.    Shadow 

Ingress 

22  22  14 

i. 

Transit 

Ingress 

30     1  32 

I.    Transit 

Ingress 

22  23  36 

i. 

Shadow 

Egress 

30    2  21 

I.    Shadow 

Egress 

23    0  27 

i. 

Transit 

Egress 

30    3  44 

I.    Transit 

Egress 

23     1  48 

i. 

Eclipse 

Disapp. 

30  21  21  13.2 
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WASHINGTON 

MEAN  TIME 

JULY. 

d.     h.  m.     ft. 

d.    h.    m.    ft. 

I.    Occult. 

Reapp. 

31     0  55 

UI. 

Occult. 

Disapp. 

31  17    3 

II.     Shadow 

Ingress 

31     1  40 

I. 

Shadow 

Ingress 

31  18  37 

II.     Shadow 

Egress 

31     4  16 

in. 

Occult. 

Reapp. 

31   19    4 

II.    Transit 

Ingress 

31    4  32 

I. 

Transit 

Ingress 

31  20     1 

II.    Transit 

Egress 

31     7    3 

I. 

Shadow 

Egress 

31  20  50 

m.    Eclipse 

Disapp. 

31  11  24  37.1 

I. 

Transit 

Egress 

31  22  13 

m.    Eclipse 

Reapp.  W. 

31  13  30    2.7 

Phases  of  the  Eclipses  of  the  Sail 

rilites  tor  an  Inverting  Telescope* 

I. 

n. 

-> 

in. 

IV. 

Not  Eclipsed. 

=4 

AUG 

UST. 

d.     h.    m.     ft. 

d.   h.    m.    ■• 

I.    Eclipse 

Disapp.  W. 

1  15  49  38.4 

in. 

Transit 

Egress 

4     9  12 

I.    Occult. 

Reapp. 

1  19  23 

i. 

Shadow 

Egress 

4     9  47 

U.    Eclipse 

Disapp. 

1  20  40    0.7 

i. 

Transit 

Egress 

4  11     9 

II.    Eclipse 

Reapp. 

1  23  10  40.5 

i. 

Eclipse 

Disapp. 

5    4  46  30.0 

II.    Occult. 

Disapp. 

1  23  29 

i. 

Occult. 

Reapp. 

5    8  20 

n.  Occult. 

Reapp. 

2    2    0 

n. 

Eclipse 

Disapp. 

5    9  58  59.9 

I.     Shadow 

Ingress  W. 

2  13    5 

n. 

Eclipse 

Reapp.  W. 

5  12  29  30.5 

I.    Transit 

Ingress  W. 

2  14  30 

ii. 

Occult. 

Disapp.  W. 

5  12  49 

I.     Shadow 

Egress  W. 

2  15  18 

ii. 

Occult. 

Reapp.  W. 

5  15  19 

I.    Transit 

Egress 

2  16  41 

i. 

Shadow 

Ingress 

6    2    2 

I.     Eclipse 

Disapp. 

3  10  18    2.7 

i. 

Transit 

Ingress 

6     3  27 

I.    Occult. 

Reapp.  W. 

3  13  51 

i. 

Shadow 

Egress 

6    4  15 

II.     Shadow 

Ingress  W. 

3  14  57 

i. 

Transit 

Egress 

6    5  37 

II.     Shadow 

Egress 

3  17  33 

i. 

Eclipse 

Disapp. 

6  23  14  53.8 

IT.    Transit 

Ingress 

3  17  49 

i. 

Occult. 

Reapp. 

7    2  48 

II.    Transit 

Egress 

3  20  20 

n. 

Shadow 

Ingress 

7    4  15 

III.    Shadow 

Ingress 

4     1  25 

n. 

Shadow 

Egress 

7    6  50 

III.     Shadow 

Egress 

4     3  46 

ii. 

Transit 

Ingress 

7    7    7 

III.    Transit 

Ingress 

4    7  13 

n. 

Transit 

Egress 

7    9  37 

I.     Shadow 

Ingress 

4    7  34 

m. 

Eclipse 

Disapp.  W. 

7  15  25  40.7 

I.    Transit 

Ingress 

4    8  58 

in. 

Eclipse 

Reapp. 

7  17  30  30.5 
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WASHINGTON 

MEAN  TIME. 

AUGUST 

• 

d.     h.    m.     s. 

d.     h.   m.    f. 

I.    Shadow 

Ingress 

7  80  31 

I. 

Transit 

Ingress 

14  23  49 

III.     Occult. 

Disapp. 

7  21    6 

I. 

Shadow 

Egress 

15    0  38 

I.    Transit 

Ingress 

7  21  55 

III. 

Occult. 

Disapp. 

15     1    5 

I.    Shadow 

Egress 

7  22  44 

I. 

Transit 

Egress 

15    2    0 

III.    Occult. 

Reapp. 

7  23    4 

III. 

Occult. 

Reapp. 

15    3    0 

I.    Transit 

Egress 

8    0    6 

I. 

Eclipse 

Disapp. 

15  19  37     1.9 

I.    Eclipse 

Disapp. 

8  17  43  19.4 

I. 

Occult. 

Reapp. 

15  23    9 

I.    Occult. 

Reapp. 

8  21  17 

n. 

Eclipse 

Disapp. 

16     1  53  57.5 

II.    Eclipse 

Disapp. 

8  23  17    2.9 

n. 

Eclipse 

Reapp. 

16    4  24    0.1 

II.    Eclipse 

Reapp. 

9     1  47  24.3 

ii. 

Occult. 

Disapp. 

16    4  41 

II.    Occult. 

Disapp. 

9    2    7 

n. 

Occult. 

Reapp. 

16    7  11 

II.    Occult. 

Reapp. 

9    4  37 

i. 

Shadow 

Ingress 

16  16  53 

I.    Shadow 

Ingress  W. 

9  14  59 

i. 

Transit 

Ingress 

16  18  17 

I.    Transit 

Ingress 

9  16  24 

i. 

Shadow 

Egress 

16  19    6 

I.     Shadow 

Egress 

9  17  12 

i. 

Transit 

Egress 

16  20  28 

I.     Transit 

Egress 

9  18  35 

i. 

Eclipse 

Disapp.  W. 

17  14    5  26.5 

I.    Eclipse 

Disapp.  W. 

10  12  11  43.7 

i. 

Occult. 

Reapp. 

17  17  37 

I.    Occult. 

Reapp.  W. 

10  15  45 

n. 

Shadow 

Ingress 

17  20    7 

II.    Shadow 

Ingress 

10  17  32 

n. 

Shadow 

Egress 

17  22  42 

II.     Shadow 

Egress 

10  20    7 

n. 

Transit 

Ingress 

17  22  56 

IL    Transit 

Ingress 

10  20  24 

n. 

Transit 

Egress 

18     1  26 

II.    Transit 

Egress 

10  22  54 

in. 

Shadow 

Ingress 

18    9  26 

III.     Shadow 

Ingress 

11     5  25 

i. 

Shadow 

Ingress  W. 

18  11  22 

III.     Shadow 

Egress 

11     7  46 

m. 

Shadow 

Egress  W. 

18  11  46 

I.    Shadow 

Ingress 

11     9  28 

i. 

Transit 

Ingress  W. 

18  12  45 

I.    Transit 

Ingress 

11  10  52 

i. 

Shadow 

Egress  W. 

18  13  35 

m.    Transit 

Ingress 

11  11  13 

i. 

Transit 

Egress  W. 

18  14  56 

I.    Shadow 

Egress  W. 

11  11  41 

in. 

Transit 

Ingress  W. 

18  15  10 

I.    Transit 

Egress  W. 

11  13    3 

m. 

Transit 

Egress 

18  17    3 

III.    Transit 

Egress  W. 

11  13  10 

i. 

Eclipse 

Disapp. 

19    8  33  55.1 

I.    Eclipse 

Disapp. 

12    0  40  11.6 

i. 

Occult. 

Reapp.  W. 

19  12    5 

I.    Occult. 

Reapp. 

12  10  13 

n. 

Eclipse 

Disapp.  W. 

19  15  12  45.9 

n.    Eclipse 

Disapp.  W. 

12  12  35  56.7 

n. 

Eclipse 

Reapp. 

19  17  42  39.1 

II.    Eclipse 

Reapp.  W. 

12  15    6    8.7 

ii. 

Occult. 

Disapp. 

19  17  59 

II.    Occult. 

Disapp.  W. 

12  15  25 

n. 

Occult. 

Reapp. 

19  20  28 

II.    Occult. 

Reapp. 

12  17  55 

i. 

Shadow 

Ingress 

20    5  50 

I.     Shadow 

Ingress 

13    3  56 

i. 

Transit 

Ingress 

20    7  13 

I.    Transit 

Ingress 

13    5  21 

i. 

Shadow 

Egress 

20    8    3 

I.    Shadow 

Egress 

13    6    9 

i. 

Transit 

Egress 

20    9  24 

I.    Transit 

Egress 

13    7  32 

i. 

Eclipse 

Disapp. 

21     3    2  19.7 

I.     Eclipse 

Disapp. 

14     1     8  35.9 

i. 

Occult. 

Reapp. 

21    6  33 

I.    Occult. 

Reapp. 

14    4  41 

n. 

Shadow 

Ingress 

21     9  24 

n.     Shadow 

Ingress 

14    6  49 

n. 

Shadow 

Egress  W. 

21  11  59 

II.    Shadow 

Egress 

14    9  24 

IL 

Transit 

Ingress  W. 

21  12  11 

n.    Transit 

Ingress 

14    9  40 

ii. 

Transit 

Egress  W. 

21  14  41 

II.    Transit 

Egress  W. 

14  12  10 

in. 

Eclipse 

Disapp. 

21  23  26  50.1 

UI.    Eclipse 

Disapp. 

14  19  26  16.4 

i. 

Shadow 

Ingress 

22    0  19 

III.    Eclipse 

Reapp. 

14  21  30  22.0 

in. 

Eclipse 

Reapp. 

22     1  30  12.9 

I.     Shadow 

Ingress 

14  22  25 

i. 

Transit 

Ingress 

22     1  41 

58 
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WASHINGTON  MEAN  TIME 

• 

AUGUST. 

d.     h.  m.     ft. 

d.    h.    m.    b. 

I.    Shadow 

Egress 

22    2  32 

11. 

Occult. 

Disapp. 

26  20  29 

I.    Transit 

Egress 

22    3  52 

II. 

Occult. 

Reapp. 

26  22  58 

III.    Occult. 

Disapp. 

22    4  59 

I. 

Shadow 

Ingress 

27    7  44 

III.     Occult. 

Reapp. 

22    6  51 

I. 

Transit 

Ingress 

27    9    5 

I.    Eclipse 

Disapp. 

22  21  30  46.5 

I. 

Shadow 

Egress 

27    9  57 

I.    Occult. 

Reapp. 

23     1     1 

I. 

Transit 

Egress  W. 

27  11  15 

II.    Eclipse 

Disapp. 

23    4  30  44.5 

I. 

Eclipse 

Disapp. 

28    4  56    6.3 

II.    Eclipse 

Reapp. 

23    7    0  28.3 

I. 

Occult. 

Reapp. 

28    8  23 

II.    Occult. 

Disapp. 

23    7  14 

n. 

Shadow 

Ingress  W. 

28  11  59 

II.    Occult. 

Reapp. 

23    9  43 

iL 

Shadow 

Egress  W. 

28  14  34 

I.    Shadow 

Ingress 

23  18  47 

ii. 

Transit 

Ingress  W. 

28  14  40 

I.    Transit 

Ingress 

23  20    9 

n. 

Transit 

Egress 

28  17    9 

I.     Shadow 

Egress 

23  21     0 

i. 

Shadow 

Ingress 

29    2  13 

I.    Transit 

Egress 

23  22  20 

m. 

Eclipse 

Disapp. 

29    3  27    8.9 

I.    Eclipse 

Disapp.  W. 

24  15  59  11.3 

i. 

Transit 

Ingress 

29    3  33 

I.    Occult. 

Reapp. 

24  19  28 

i. 

Shadow 

Egress 

29    4  26 

II.     Shadow 

Ingress 

24  22  42 

in. 

Eclipse 

Reapp. 

29     5  29  50.5 

II.     Shadow 

Egress 

25     1  17 

i. 

Transit 

Egress 

29    5  43 

II.     Transit 

Ingress 

25     1  26 

m. 

Occult. 

Disapp. 

29    8  48 

II.     Transit 

Egress 

25    3  55 

in. 

Occult. 

Reapp.  W. 

29  10  38 

I.     Shadow 

Ingress  W. 

25  13  16 

i. 

Eclipse 

Disapp. 

29  23  24  34.2 

III.     Shadow 

Ingress  W. 

25  13  27 

i. 

Occult. 

Reapp. 

30    2  51 

I.     Transit 

Ingress  W. 

25  14  37 

n. 

Eclipse 

Disapp. 

30    7    7  24.2 

I.     Shadow 

Egress  W. 

25  15  29 

n. 

Eclipse 

Reapp. 

30    9  36  49.2 

III.     Shadow 

Egress  W. 

25  15  46 

n. 

Occult. 

Disapp. 

30    9  44 

I.     Transit 

Egress 

25  16  47 

ii. 

Occult. 

Reapp.  W. 

30  12  12 

III.    Transit 

Ingress 

25  19    2 

i. 

Shadow 

Ingress 

30  20  42 

III.    Transit 

Egress 

25  20  53 

i. 

Transit 

Ingress 

30  22    0 

I.    Eclipse 

Disapp. 

26  10  27  41.0 

i. 

Shadow 

Egress 

30  22  55 

I.    Occult. 

Reapp.  W. 

26  13  56 

i. 

Transit 

Egress 

31     0  10 

II.    Eclipse 

Disapp. 

26  17  49  27.2 

i. 

Eclipse 

Disapp. 

31  17  52  59.8 

II.    Eclipse 

Reapp. 

26  20  19     1.6 

i. 

Occult. 

Reapp. 

31  21  18 

Phases  of  the  Eelipses  of  the  Sate 

Uites  for  an  Inverting  Telescope. 

I. 

•  <■ 

«* 

ffl. 

d 

• 

.  *■ 

-> 

m 

«  «= 

^ 

IV. 

Not  Eclipsed. 
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WASHINGTON 

MEAN  TIME 

i. 

SEPTEMBER. 

d.     h.    m.     f. 

d.     h.    m.    b. 

II.     Shadow 

Ingress 

1     1  17 

n. 

Transit 

Egress 

8    8  48 

II.    Shadow 

Egress 

1    3  58 

i. 

Shadow 

Ingress 

8  17    5 

II.    Transit 

Ingress 

1    3  54 

i. 

Transit 

Ingress 

8  18  17 

II.    Transit 

Egress 

1    6  23 

i. 

Shadow 

Egress 

8  19  18 

I.    Shadow 

Ingress  W. 

1  15  10 

i. 

Transit 

Egress 

8  30  37 

I.    Transit 

Ingress  W. 

1  16  28 

in. 

Shadow 

Ingress 

8  31  39 

I.    Shadow 

Egress 

1  17  33 

in. 

Shadow 

Egress 

8  33  47 

III.    Shadow 

Ingress 

1  17  39 

m. 

Transit 

Ingress 

9    3  33 

I.     Transit 

Egress 

1  18  38 

in. 

Transit 

Egress 

9    4  17 

III.    Shadow 

Egress 

1  19  47 

i. 

Eclipse 

Disapp.  W. 

9  14  15  34.6 

III.    Transit 

Ingress 

1  22  49 

i. 

Occult. 

Reapp. 

3  17  35 

III.    Transit 

Egress 

3    0  38 

n. 

Eclipse 

Disapp. 

9  33    3  38.6 

I.    Eclipse 

Disapp.  W. 

3  13  31  30.6 

n. 

Occult. 

Reapp. 

10    3  53 

I.    Occult. 

Reapp.  W. 

3  15  46 

i. 

Shadow 

Ingress  W. 

10  11  33 

II.    Eclipse 

Disapp. 

3  30  36    0.3 

i. 

Transit 

Ingress  W. 

10  13  44 

II.    Eclipse 

Reapp. 

3  33  55  15.8 

i. 

Shadow 

Egress  W. 

10  13  45 

II.    Occult. 

Disapp. 

3  33  58 

i. 

Transit 

Egress  W. 

10  14  54 

II.    Occult. 

Reapp. 

3     1  36 

i. 

Eclipse 

Disapp. 

11     8  43  52.3 

I.     Shadow 

Ingress 

3    9  39 

i. 

Occult. 

Reapp.  W. 

11  12    2 

I.    Transit 

Ingress  W. 

3  10  55 

ii. 

Shadow 

Ingress 

11  17  10 

I.    Shadow 

Egress  W. 

3  11  53 

n. 

Transit 

Ingress 

11  19  33 

I.    Transit 

Egress  W. 

3  13    5 

ii. 

Shadow 

Egress 

11  19  45 

I.    Eclipse 

Disapp. 

4    6  49  56.8 

ii. 

Transit 

Egress 

11  33    0 

I.    Occult. 

Reapp.  W. 

4  10  13 

i. 

Shadow 

Ingress 

13    6    3 

II.    Shadow 

Ingress  W. 

4  14  35 

i. 

Transit 

Ingress 

18    7  11 

II.    Transit 

Ingress 

4  17    7 

i. 

Shadow 

Egress 

13    8  14 

II.     Shadow 

Egress 

4  17    9 

i. 

Transit 

Egress  W. 

13    9  31 

II.    Transit 

Egress 

4  19  35 

in. 

Eclipse 

Disapp.  W. 

13  11  38  31.0 

I.    Shadow 

Ingress 

5    4    8 

in. 

Eclipse 

Reapp.  W. 

13  13  39  54.8 

I.    Transit 

Ingress 

5    5  33 

in. 

Occult. 

Disapp.  W. 

13  16  13 

I.    Shadow 

Egress 

5    6  30 

in. 

Occult. 

Reapp. 

13  17  57 

III.    Eclipse 

Disapp. 

5    7  37  34.0 

i. 

Eclipse 

Disapp. 

13    3  12  33.8 

I.    Transit 

Egress 

5    7  33 

i. 

Occult. 

Reapp. 

13    6  39 

HI.    Eclipse 

Reapp. 

5    9  39  35.8 

ii. 

Eclipse 

Disapp.  W. 

13  13  SO  33.1 

HI.    Occult. 

Disapp.  W. 

5  13  33 

ii. 

Occult. 

Reapp. 

13  17    4 

in.    Occult. 

Reapp.  W. 

5  14  19 

i. 

Shadow 

Ingress 

14    0  30 

I.    Eclipse 

Disapp. 

6     1  18  36.0 

i. 

Transit 

Ingress 

14     1  38 

I.    Occult. 

Reapp. 

6    4  41 

i. 

Shadow 

Egress 

14    3  43 

II.    Eclipse 

Disapp.  W. 

6    9  43  57.0 

i. 

Transit 

Egress 

14    3  48 

H.    Occult. 

Reapp.  W. 

6  14  39 

i. 

Eclipse 

Disapp. 

14  31  40  50.6 

I.    Shadow 

Ingress 

6  S3  36 

i. 

Occult. 

Reapp. 

15    0  56 

I.    Transit 

Ingress 

6  33  50 

ii. 

Shadow 

Ingress 

15    6  38  . 

I.    Shadow 

Egress 

7    0  49 

IL 

Transit 

Ingress 

15    8  43 

I.    Transit 

Egress 

7    3    0 

n. 

Shadow 

Egress 

15    9    3 

I.    Eclipse 

Disapp. 

7  19  46  53.7 

n. 

Transit 

Egress  W. 

15  11  11 

I.    Occult. 

Reapp. 

7  83    8 

i. 

Shadow 

Ingress 

15  18  59 

II.    Shadow 

Ingress 

8    3  53 

i. 

Transit 

Ingress 

15  80    5 

H.    Transit 

Ingress 

8    6  30 

i. 

Shadow ' 

Egress 

15  31  11 

II.     Shadow 

Egress 

8    6  27 

i. 

Transit 

Egress 

15  33  15 
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WASHINGTON 

MEAN  TIME. 

i 

SEPTEMBER. 

i 

i 

d.     h.   m.     s. 

d.     h.    m.     a.         , 

III. 

Shadow 

Ingress 

16     1  30 

III. 

Transit 

Egress  W. 

23  11  » 

III. 

Shadow 

Egress 

16    3  47 

I. 

Eclipse 

Disapp. 

23  18     3   99.5  » 

III. 

Transit 

Ingress 

16    6    8 

I. 

Occult. 

Reapp. 

23  21  10 

in. 

Transit 

Egress 

16    7  52 

II. 

Eclipse 

Disapp. 

24    4  15      4.0  i 

i. 

Eclipse 

Disapp.  W. 

16  16    9  24.0 

II. 

Occult. 

Reapp.  W. 

24    8  36               | 

i. 

Occult. 

Reapp. 

16  19  23 

I. 

Shadow 

Ingress  W. 

24  15  91               || 

ii. 

Eclipse 

Disapp. 

17     1  38  49.3 

I. 

Transit 

Ingress  W. 

24  16  19                I 

n. 

Occult. 

Reapp. 

17    6  15 

I. 

Shadow 

Egress 

24  17  34              |f 

i. 

Shadow 

Ingress  W. 

17  13  27 

I. 

Transit 

Egress 

24  18  29              J 

i. 

Transit 

IngTess  W. 

17  14  32 

I. 

Eclipse 

Disapp.  W. 

25  12  39     O.l  |J 

i. 

Shadow 

Egress  W. 

17  15  39 

I. 

Occult. 

Reapp.  W. 

25  15  36              II 

i. 

Transit 

Egress  W. 

17  16  42 

II. 

Shadow 

Ingress 

25  22  21              II 

i. 

Eclipse 

Disapp.  W. 

18  10  37  53.1 

II. 

Transit 

Ingress 

26    0  14              I 

i. 

Occult. 

Reapp.  W. 

18  13  50 

II. 

Shadow 

Egress 

26    0  56             || 

ii. 

Shadow 

Ingress 

18  19  46 

n. 

Transit 

Egress 

26    2  41              1 

ii. 

Transit 

Ingress 

18  21  54 

I. 

Shadow 

Ingress  W. 

26    9  50             11 

ii. 

Shadow 

Egress 

18  22  20 

I. 

Transit 

Ingress  W. 

26  10  45             If 

ii. 

Transit 

Egress 

19    0  21 

I. 

Shadow 

Egress  W. 

26  12    2 

i. 

Shadow 

Ingress 

19     7  56 

I. 

Transit 

Egress  W. 

26  12  55 

i. 

Transit 

Ingress  W. 

19    8  59 

III. 

Eclipse 

Disapp. 

26  19  30  53.5 

i. 

Shadow 

Egress  W. 

19  10    8 

III. 

Eclipse 

Reapp. 

26  21  31     6.3 

i. 

Transit 

Egress  W. 

19  11    9 

m. 

Occult. 

Disapp. 

26  23  17 

in. 

Eclipse 

Disapp.  W. 

19  15  29  23.6 

III. 

Occult. 

Reapp. 

27    0  58 

in. 

Eclipse 

Reapp. 

19  17  30  11.0 

I. 

Eclipse 

Disapp. 

27    7    0  34.1  | 

m. 

Occult. 

Disapp. 

19  19  46 

I. 

Occult. 

Reapp.  W. 

27  10    3            | 

in. 

Occult. 

Reapp. 

19  21  29 

II. 

Eclipse 

Disapp.  W. 

97  17  32  57.1  j 

i. 

Eclipse 

Disapp. 

20    5    6  25.3 

II. 

Occult. 

Reapp.  W. 

27  21  46 

i. 

Occult. 

Reapp. 

20    8  16 

I. 

Shadow 

Ingress 

28    4  18 

n. 

Eclipse 

Disapp.  W. 

20  14  56  43.0 

I. 

Transit 

Ingress 

28    6  12 

ii. 

Occult. 

Reapp. 

20  19  26 

I. 

Shadow 

Egress 

28    6  30 

i. 

Shadow 

Ingress 

21    2  24 

I. 

Transit 

Egress 

28    7  29 

i. 

Transit 

Ingress 

21     3  25 

I. 

Eclipse 

Disapp. 

29     1  29    4.9 

i. 

Shadow 

Egress 

21    4  36 

I. 

Occult. 

Reapp. 

29    4  29 

i. 

Transit 

Egress 

21    5  35 

II. 

Shadow 

Ingress  W. 

29  11  39 

i. 

Eclipse 

Disapp. 

21  23  34  54.5 

II. 

Transit 

Ingress  W. 

29  13  24  . 

i. 

Occult. 

Reapp. 

22    2  43 

n. 

Shadow 

Egress  W. 

29  14  14           1 

ii. 

Shadow 

Ingress  W. 

22    9    4 

n. 

Transit 

Egress  W. 

29  15  51           | 

ii. 

Transit 

Ingress  W. 

22  11     5 

i. 

Shadow 

Ingress 

29  99  47           1 

ii. 

Shadow 

Egress  W. 

22  11  38 

i. 

Transit 

Ingress 

29  23  38 

n. 

Transit 

Egress  W. 

22  13  32 

i. 

Shadow 

Egress 

30    0  59 

i. 

Shadow 

Ingress 

22  20  53 

i. 

Transit 

Egress 

30     1  48 

i. 

Transit 

Ingress 

22  21  52 

in. 

Shadow 

Ingress  W. 

30    9  31 

i. 

Shadow 

Egress 

22  23    5 

in. 

Shadow 

Egress  W. 

30  11  47 

i. 

Transit 

Egress 

23    0    2 

in. 

Transit 

Ingress  W. 

30  13    7 

in. 

Shadow 

Ingress 

23    5  31 

in. 

Transit 

Egress  Yr. 

30  14  48 

in. 

Shadow 

Egress 

23    7  47 

i. 

Eclipse 

Disapp. 

30  19  57  41.8 

in. 

Transit 

Ingress  W. 

23    9  40 

i. 

Occult. 

Reapp. 

30  99  56 
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WASHINGTON 

MEAN  TIME. 

SEPTEMBER. 

Phases  of  the  Eclipses  of  the  Safe 

Mites  for  an  Inverting  Telescope. 

I 

\ 

I. 

«* 

$ 

ffl. 

,  * 

$ 

\  ' 

II. 

' 

IV. 

Not  Eclipsed. 

—/ 

OCTO 

BER. 

d.     h.    m.     b. 

d.     h.   m.    §. 

II 

Eclipse 

Disapp. 

1     6  51  13.3 

II. 

Shadow 

Ingress  W. 

6  14  16 

II. 

Occult. 

Reapp.  W. 

1  10  55 

n. 

Transit 

Ingress  W. 

6  15  42 

I. 

Shadow 

Ingress  W. 

1  17  16 

n. 

Shadow 

Egress  W. 

6  16  50 

I. 

Transit 

Ingress 

1  18    5 

ii. 

Transit 

Egress 

6  18    9 

I. 

Shadow 

Egress 

1  19  28 

i. 

Shadow 

Ingress 

7    0  42 

' 

I. 

Transit 

Egress 

1  20  15 

i. 

Transit 

Ingress 

7     1  23 

I. 

Eclipse 

Disapp.  W. 

2  14  26  14.2 

i. 

Shadow 

Egress 

7    2  54 

' 

I. 

Occult. 

Reapp.  W. 

2  17  22 

i. 

Transit 

Egress 

7    3  33 

n. 

Shadow 

Ingress 

3    0  57 

m. 

Shadow 

Ingress  W. 

7  13  32 

ii. 

Transit 

Ingress 

3    2  33 

in. 

Shadow 

Egress  W. 

7  15  48 

n. 

Shadow 

Egress 

3    3  31 

m. 

Transit 

Ingress  W. 

7  16  30 

ii. 

Transit 

Egress 

3    5    0 

in. 

Transit 

Egress 

7  18  11 

i. 

Shadow 

Ingress  W. 

3  11  44 

i. 

Eclipse 

Disapp. 

7  21  52     1.9 

\ 

i. 

Transit 

Ingress  W. 

3  12  31 

i. 

Occult. 

Reapp. 

8    0  40 

i. 

Shadow 

Egress  W. 

3  13  56 

n. 

Eclipse 

Disapp.  W. 

8    9  27  18.2 

i. 

Transit 

Egress  W. 

3  14  41 

n. 

Occult. 

Reapp.  W. 

8  13  12 

HI. 

Eclipse 

Disapp. 

3  23  31  51.0 

i. 

Shadow 

Ingress 

8  19  10 

in. 

Eclipse 

Reapp. 

4     1  31  30.8 

i. 

Transit 

Ingress 

8  19  50 

in. 

Occult. 

Disapp. 

4    2  42 

i. 

Shadow 

Egress 

8  21  22 

in. 

Occult. 

Reapp. 

4    4  23 

i. 

Transit 

Egress 

8  22    0 

i. 

Eclipse 

Disapp.  W. 

4    8  54  50.3 

i. 

Eclipse 

Disapp.  W. 

9  16  20  36.1 

i. 

Occult. 

Reapp.  W. 

4  11  48 

i. 

Occult. 

Reapp. 

9  10    6 

ii. 

Eclipse 

Disapp. 

4  20    9    6.2 

n. 

Shadow 

Ingress 

10    3  34 

ii. 

Occult. 

Reapp. 

5    0    4 

n. 

Transit 

Ingress 

10    4  50 

i. 

Shadow 

Ingress 

5    6  13 

n. 

Shadow 

Egress 

10    6    8 

i. 

-  Transit 

Ingress 

5    6  57 

n. 

Transit 

Egress 

10    7  17 

i. 

Shadow 

Egress  W. 

5     8  25 

i. 

Shadow 

Ingress  W. 

10  13  39 

i. 

Transit 

Egress  W. 

5    9    7 

i. 

Transit 

Ingress  W. 

10  14  16 

i. 

Eclipse 

Disapp. 

6    3  23  22.7 

i. 

Shadow 

Egress  W. 

10  15  51 

i. 

Occult. 

Reapp. 

6    6  14 

i. 

Transit 

Egress  W. 

10  16  26 
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WASHINGTON 

MEAN  TIME 

i* 

OCTOBER. 

d.     b.   m.     s. 

d.    h.   m.   s. 

III.     Eclipse 

Disapp. 

11     3  32  50.4 

II. 

Occult. 

Reapp. 

19    4  35 

III.    Eclipse 

Reapp. 

11     5  31  59.0 

I. 

Shadow 

Ingress  W. 

19  10    2 

III.    Occult. 

Disapp. 

11     6    3 

I. 

Transit 

Ingress  W. 

19  10  26 

III.     Occult. 

Reapp.  W. 

11     7  44 

I. 

Shadow 

Egress  W. 

19  12  14 

I.     Eclipse 

Disapp.  W. 

11  10  49  14.7 

I. 

Transit 

Egress  W. 

19  12  36 

I.     Occult. 

Reapp.  W. 

11  13  32 

I. 

Eclipse 

Disapp.  W. 

20    7  12  24.5  | 

II.     Eclipse 

Disapp. 

11  22  45  10.8 

I. 

Occult. 

Reapp.  W. 

20    9  42 

II.    Occult. 

Reapp. 

12    2  20 

H. 

Shadow 

Ingress 

20  19  29 

I.     Shadow 

Ingress  W. 

12    8    7 

II. 

Transit 

Ingress 

20  20  13 

I.     Transit 

Ingress  W. 

12    8  42 

II. 

Shadow 

Egress 

20  22    3 

I.     Shadow 

Egress  W. 

12  10  19 

II. 

Transit 

Egress 

20  22  40 

I.     Transit 

Egress  W. 

12  10  52 

I. 

Shadow 

Ingress 

21     4  30 

I.     Eclipse 

Disapp. 

13    5  17  49.0 

I. 

Transit 

Ingress 

21     4  52 

I.    Occult. 

Reapp.  W. 

13    7  58 

I. 

Shadow 

Egress  W. 

21     6  42 

II.     Shadow 

Ingress  W. 

13  16  52 

I. 

Transit 

Egress  W. 

21     7    2 

II.    Transit 

Ingress  W. 

13  17  58 

III. 

Shadow 

Ingress 

21  21  35 

II.     Shadow 

Egress 

13  19  26 

III. 

Transit 

Ingress 

21  23    5 

II.     Transit 

Egress 

13  20  25 

III. 

Shadow 

Egress 

21  23  49 

I.     Shadow 

Ingress 

14    2  36 

III. 

Transit 

Egress 

22    0  49 

I.     Transit 

Ingress 

14     3     8 

I. 

Eclipse 

Disapp. 

22     1  41     8.2 

I.     Shadow 

Egress 

14    4  48 

I. 

Occult. 

Reapp. 

22    4    8 

I.    Transit 

Egress 

14    5  18 

n. 

Eclipse 

Disapp.  W. 

22.14  39  17.2 

III.     Shadow 

Ingress  W. 

14  17  33 

II. 

Occult. 

Reapp.  W. 

22  17  42 

III.     Shadow 

Egress 

14  19  48 

I. 

Shadow 

Ingress 

22  22  59 

III.    Transit 

Ingress 

14  19  49 

I. 

Transit 

Ingress 

22  23  18 

III.    Transit 

Egress 

14  21  31 

I. 

Shadow 

Egress 

23     I  11 

I.     Eclipse 

Disapp. 

14  23  46  30.6 

I. 

Transit 

Egress 

23     1  28 

I.     Occult. 

Reapp. 

15    2  24 

I. 

Eclipse 

Disapp. 

23  20    9  47.1 

II.     Eclipse 

Disapp.  W. 

15  12    3  19.3 

I. 

Occult. 

Reapp. 

23  22  34 

II.     Occult. 

Reapp.  W. 

15  15  28 

II. 

Shadow 

Ingress  W. 

24    8  47 

I.     Shadow 

Ingress 

15  21     5 

II. 

Transit 

Ingress  W. 

24    9  19 

I.     Transit 

Ingress 

15  21  34 

n. 

Shadow 

Egress  W. 

24  11  20 

I.     Shadow 

Egress 

15  23  17 

n. 

Transit 

Egress  W. 

24  11  47 

I.    Transit 

Egress 

15  23  44 

I. 

Shadow 

Ingress  W. 

24  17  28 

I.     Eclipse 

Disapp. 

16  18  15     7.1 

I. 

Transit 

Ingress  W. 

24  17  44 

I.    Occult. 

Reapp. 

16  20  50 

I. 

Shadow 

Egress 

24  19  40 

II.     Shadow 

Ingress 

17    6  10 

I. 

Transit 

Egress 

24  19  54 

II.    Transit 

Ingress  W. 

17    7    5 

III. 

Eclipse 

Disapp.  W. 

25  11  34  46.1 

II.     Shadow 

Egress  W. 

17    8  44 

in. 

Occult. 

Reapp.  W. 

25  14  19 

II.     Transit 

Egress  W. 

17    9  32 

i. 

Eclipse 

Disapp.  W. 

25  14  38  30.3 

I.     Shadow 

Ingress  W. 

17  15  33 

i. 

Occult. 

Reapp.  W. 

25  17    0 

I.     Transit 

Ingress  W. 

17  16    0 

ii. 

Eclipse 

Disapp. 

26     3  57  10.6 

I.     Shadow 

Egress  W. 

17  17  45 

ii. 

Occult. 

Reapp.  W. 

26    6  48 

I.     Transit 

Egress 

17  18  10 

i. 

Shadow 

Ingress  W. 

26  11  57 

III.     Eclipse 

Disapp.  W. 

18     7  33  42.3 

i. 

Transit 

Ingress  W. 

26  12  10 

m.    Occult. 

Reapp.  W. 

18  11     2 

i. 

Shadow 

Egress  W. 

26  14    9 

I.     Eclipse 

Disapp.  W. 

18  12  43  48.0 

i. 

Transit 

Egress  W. 

26  14  20 

I.     Occult. 

Reapp.  W. 

18  15  16 

i. 

Eclipse 

Disapp.  W. 

27     9    7    9.0 

II.     Eclipse 

Disapp. 

19     1  21  12.1 

i. 

Occult. 

Reapp.  W. 

27  11  26 
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■ ' — 1 

WASHINGTON  MEAN  TIME. 

OCTOBER. 

II.     Shadow 

<L     b.    m.     8. 
Ingress            37  33    6 

II.     Occult. 

Reapp. 

d.     h.   m.    b. 
39  19  55 

II.     Transit 

Ingress            37  23  37 

I.     Shadow 

Ingress 

30     0  54 

II.     Shadow 

Egress            38    0  39 

I.    Transit 

Ingress 

30     1     1 

II.    Transit 

Egress            38    0  55 

I.     Shadow 

Egress 

30     3     6 

I.    Shadow 

Ingress  W.     38    6  25 

I.    Transit 

Egress 

30    3  11 

I.    Transit 

Ingress  W.     38    6  35 

I.     Eclipse 

Disapp. 

30  33    4  36.0 

I.    Shadow 

Egress  W.      38    8  37 

I.     Occult. 

Reapp. 

31     0  18 

I.    Transit 

Egress  W.     38    8  45 

n.     Shadow 

Ingress  W. 

31  11  34 

m.     Shadow 

Ingress            39     1  36 

II.     Transit 

Ingress  W. 

31  11  34 

m.    Transit 

Ingress           39    3  19 

II.     Shadow 

Egress  W. 

31  13  57 

I.    Eclipse 

Disapp.           39     3  35  54.9 

II.    Transit 

Egress  W. 

31  14    3 

m.    Shadow 

Egress            39    3  50 

I.     Shadow 

Ingress 

31  19  33 

III.    Transit 

Egress            39    4    5 

I.    Transit 

Ingress 

31  19  37 

I.    Occult. 

Reapp.            39  '5  53 

I.     Shadow 

Egress 

31  31  34 

II.    Eclipse 

Disapp.  W.    39  17  15  13.9 

I.     Transit 

Egress 

31  31  37 

Phases  of  (he  Bdipses  of  (he  Sati 

rilites  for  an  Inverting  Telescope. 

I. 

.w 

ffl. 

£ 

=} 

i\ 

17 

n. 

,w 

IV.    Not  Eclipsed. 

NOVEMBER. 

III.    Eclipse 

d.    h.    m.     b. 
Disapp.  W.       1  15  36  37.9 

II.    Shadow 

Ingress 

d.    h.    m.     b. 
4    0  43 

I.    Occult. 

Disapp.  W.      1  16  33 

II.     Transit 

Egress 

4    3     9 

III.    Occult. 

Reapp.  W.       1  17  35 

II.     Shadow 

Egress 

4     3  16 

I.    Occult. 

Reapp.              1  18  44 

I.    Transit 

Ingress  W. 

4    8  18 

II.    Eclipse 

Disapp.  W.      3    6  33    6.7 

I.     Shadow 

Ingress  W. 

4    8  30 

II.    Occult. 

Reapp.  W.       3    9    3 

I.     Transit 

Egress  W. 

4  10  29 

I.     Shadow 

Ingress  W.       3  13  51 

I.     Shadow 

Egress  W. 

4  10  32 

I.    Transit 

Ingress  W.       3  13  53 

I.     Occult. 

Disapp. 

5    5  35 

I.     Shadow 

Egress  W.       3  16    3 

m.    Transit 

Ingress 

5    5  33 

I.    Transit 

Egress  W.       3  16    3 

m.     Shadow 

Ingress 

5    5  37 

I.    Occult. 

Disapp.  W.      3  11    0 

III.    Transit 

Egress  W. 

5    7  31 

I.    Occult. 

Reapp.  W.       3  13  10 

I.    Eclipse 

Reapp.  W. 

5    7  38  39.3 

n.    Transit 

Ingress             4    0  41 

m.    Shadow 

Egress  W. 

5    7  51 
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WASHINGTON 

MEAN  TIME 

!• 

NOVEMBER. 

<L     h.  m.     s. 

d.    h.   m.    b. 

n.  Occult. 

Disapp. 

5  10  39 

I. 

Eclipse 

Reapp. 

14    4    2  22.0 

II.    Eclipse 

Reapp. 

5  22  17  47.6 

II. 

Transit 

Ingress  W. 

14  16    3 

I.     Transit 

Ingress 

6    2  43 

II. 

Shadow 

Ingress  W. 

14  16  39 

I.     Shadow 

Ingress 

6    2  48 

n. 

Transit 

Egress 

14  18  32 

I.    Transit 

Egress 

6    4  54 

II. 

Shadow 

EgTess 

14  19  12 

I.     Shadow 

Egress 

6    5    0 

I. 

Transit 

Ingress 

14  22  53 

I.    Occult. 

Disapp. 

6  23  51 

I. 

Shadow 

IngTess 

14  23  11 

I.    Eclipse 

Reapp. 

7    2    7  12.7 

I. 

Transit 

Egress 

15     1    4 

II.    Transit 

Ingress  W. 

7  13  48 

I. 

Shadow 

Egress 

15     1  23 

II.    Shadow 

Ingress  W. 

7  14    2 

I. 

Occult. 

Disapp. 

15  20     1 

II.     Transit 

Egress  W. 

7  16  16 

in. 

Occult. 

Disapp. 

15  22  16 

II.     Shadow 

Egress  W. 

7  16  35 

1. 

Eclipse 

Reapp. 

15  22  31  13.2 

I.    Transit 

Ingress 

7  21     9 

III. 

Eclipse 

Reapp. 

16     1  37  26.2 

I.     Shadow 

Ingress 

7  21  17 

II. 

Occult. 

Disapp.  W. 

16  11    0 

I.    Transit 

Egress 

7  23  20 

u. 

Eclipse 

Reapp.  W. 

16  14  11  14.5 

I.     Shadow 

Egress 

7  23  29 

I. 

Transit 

Ingress 

16  17  19 

I.    Occult. 

Disapp. 

8  18  17 

I. 

Shadow 

Ingress 

16  17  40 

III.    Occult. 

Disapp. 

8  19     1 

I. 

Transit 

Egress 

16  19  30 

I.     Eclipse 

Reapp. 

8  20  36     1.6 

I. 

Shadow 

Egress 

16  19  52 

HI.    Eclipse 

Reapp. 

8  21  35  29.6 

I. 

Occult. 

Disapp,  W. 

17  14  27 

II.    Occult. 

Disapp.  W. 

9    8  46 

I. 

Eclipse 

Reapp. 

17  16  59  58.7 

II.    Eclipse 

Reapp.  W. 

9  11  35  34.8 

II. 

Transit 

Ingress 

18    5  11 

I.    Transit 

Ingress  W. 

9  15  35 

II. 

Shadow 

Ingress  W. 

18    5  58 

I.     Shadow 

Ingress  W. 

9  15  46 

n. 

Transit 

Egress  W. 

18    7  41 

I.    Transit 

Egress 

9  17  46 

n. 

Shadow 

Egress  W. 

18    8  31 

I.     Shadow 

Egress 

9  17  58 

i. 

Transit 

Ingress  W. 

18  11  45 

I.     Occult. 

Disapp.  W 

10  12  43 

i. 

Shadow 

Ingress  W. 

18  12    9 

I.    Eclipse 

Reapp.  W. 

10  15    4  44.8 

i. 

Transit 

Egress  W. 

18  13  56 

II.    Transit 

Ingress 

11     2  56 

i. 

Shadow 

Egress  W. 

18  14  21 

II.     Shadow 

Ingress 

11     3  21 

i. 

Occult. 

Disapp.  W. 

19    8  53 

II.     Transit 

Egress 

11     5  25 

i. 

Eclipse 

Reapp.  W. 

19  11  28  52.2 

II.     Shadow 

Egress 

11     5  54 

m. 

Transit 

Ingress  W. 

19  12    0 

I.    Transit 

Ingress  W. 

11  10     1 

in. 

Shadow 

Ingress  W. 

19  13  39 

I.     Shadow 

Ingress  W. 

11  10  14 

in. 

Transit 

Egress  W. 

19  13  57 

I.     Transit 

Egress  W. 

11  12  12 

in. 

Shadow 

Egress  W. 

19  15  52 

I.     Shadow 

Egress  W. 

11  12  26 

ii. 

Occult. 

Disapp. 

20    0    7 

I.    Occult. 

Disapp.  W. 

12    7    9 

ii. 

Eclipse 

Reapp. 

20    3  29    4.5 

III.    Transit 

Ingress  W. 

12    8  45 

i. 

Transit 

Ingress  W. 

20    6  11 

I.    Eclipse 

Reapp.  W. 

12    9  33  36.2 

i. 

Shadow 

Ingress  W. 

20    6  38 

III.     Shadow 

Ingress  W. 

12    9  38 

i. 

Transit 

Egress  W. 

20    8  22 

III.    Transit 

Egress  W. 

12  10  38 

i. 

Shadow 

Egress  W. 

20    8  50 

III.     Shadow 

Egress  W. 

12  11  51 

i. 

Occult. 

Disapp. 

21     3  19 

II.    Occult. 

Disapp. 

12  21  53 

i. 

Eclipse 

Reapp.  W. 

21     5  57  40.4 

II.     Eclipse 

Reapp. 

13    0  53  25.9 

ii. 

Transit 

Ingress 

21  18  19 

I.     Transit 

Ingress 

13    4  27 

n. 

Shadow 

Ingress 

21  19  17 

I.     Shadow 

Ingress 

13    4  43 

n. 

Transit 

Egress 

21  20  49 

I.    Transit 

Egress  W. 

13    6  38 

n. 

Shadow 

Egress 

21  21  50 

I.     Shadow 

Egress  W. 

13    6  55 

i. 

Transit 

Ingress 

22    0  37 

I.     Occult. 

Disapp. 

14     1  35 

i. 

Shadow 

Ingress 

22     1    7 
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WASHINGTON 

MEAN  TIME 

i 

NOVEMBER. 

d.     b.    m.     b. 

d.     h.   m.    §. 

I. 

Transit 

Egress 

S3    2  48 

III. 

Shadow 

Egress 

26  19  53 

I. 

Shadow 

Egress 

22    3  19 

II. 

Occult. 

Disapp. 

27    2  22 

I. 

Occult. 

Disapp. 

23  21  46 

II. 

Eclipse 

Reapp.  W. 

27    6    4  43.2 

I. 

Eclipse 

Reapp. 

23    0  26  33.7 

I. 

Transit 

Ingress  W. 

27    7  55 

in. 

Occult. 

Disapp. 

23     1  32 

I. 

Shadow 

Ingress  W. 

27    8  33 

III. 

Occult. 

Reapp. 

23    3  31 

I. 

Transit 

Egress  W. 

27  10    6 

m. 

Eclipse 

Disapp. 

23    3  42  12.2 

I. 

Shadow 

Egress  W. 

27  10  45 

III. 

Eclipse 

Reapp. 

23    5  38  53.8 

I. 

Occult. 

Disapp. 

28    5    5 

II. 

Occult. 

Disapp.  W. 

23  13  14 

I. 

Eclipse 

Reapp.  W. 

28    7  53    7.0 

II. 

Eclipse 

Reapp. 

23  16  46  53.5 

II. 

Transit 

Ingress 

28  20  37 

I. 

Transit 

Ingress 

23  19    3 

n. 

Shadow 

Ingress 

28  21  55 

I. 

Shadow 

Ingress 

23  19  35 

II. 

Transit 

Egress 

28  23    8 

I. 

Transit 

Egress 

23  21  14 

II. 

Shadow 

Egress 

29    0  28 

I. 

Shadow 

Egress 

23  21  47 

I. 

Transit 

Ingress 

29    2  22 

I. 

Occult. 

Disapp. 

24  16  12 

I. 

Shadow 

Ingress 

29    3    2 

I. 

Eclipse 

Reapp. 

24  18  55  21.4 

I. 

Transit 

Egress 

29    4  33 

II. 

Transit 

Ingress  W. 

25    7  27 

I. 

Shadow 

Egress 

29    5  14 

n. 

Shadow 

Ingress  W. 

25    8  35 

I. 

Occult. 

Disapp. 

29  23  31 

n. 

Transit 

Egress  W. 

25    9  58 

I. 

Eclipse 

Reapp. 

30    2  22    2.4 

ii. 

Shadow 

Egress  W. 

25  11     8 

III. 

Occult. 

Disapp. 

30    4  52 

i. 

Transit 

Ingress  W. 

25  13  29 

III. 

Occult. 

Reapp.  W. 

30    6  54 

i. 

Shadow 

Ingress  W. 

25  14    4 

in. 

Eclipse 

Disapp.  W. 

30    7  44    0.9 

i. 

Transit 

Egress  W. 

25  15  40 

in. 

Eclipse 

Reapp.  W. 

30    9  40  25.1 

i. 

Shadow 

Egress 

25  16  16 

n. 

Occult. 

Disapp.  W. 

30  15  30 

i. 

Occult. 

Disapp.  W. 

26  10  38 

ii. 

Eclipse 

Reapp. 

30  19  22  33.0 

i. 

Eclipse 

Reapp.  W. 

26  13  24  16.0 

i. 

Transit 

Ingress 

30  20  48 

m. 

Transit 

Ingress  W. 

26  15  18 

i. 

Shadow 

Ingress 

30  21  30 

hi. 

Transit 

Egress 

26  17  18 

i. 

Transit 

Egress 

30  22  59 

m. 

Shadow 

Ingress 

26  17  41 

i. 

Shadow 

Egress 

30  23  42 
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WASHINGTON 

MEAN  TIME. 

DECEMBER. 

d.     h.   m.     •. 

d.     h.       m.    ». 

I.    Occult. 

Disapp. 

1   17  57 

II. 

Shadow 

Egress 

0   16  25             t 

I.    Eclipse 

Reapp. 

1  20  50  51.8 

I. 

Transit 

Ingress 

9  17     I             1 

II.    Transit 

Ingress  W. 

2     9  47 

I. 

Shadow 

Ingress 

9  17  54 

II.     Shadow 

Ingress  W. 

2  11   15 

I. 

Transit 

Egress 

9  19  13 

II.     Transit 

Egress  W. 

2  12  18 

I. 

Shadow 

Egress 

9  20    6 

II.     Shadow 

Egress  W. 

2  13  47 

I. 

Occult. 

Disapp.  W. 

10  14  12 

I.    Transit 

Ingress  W. 

2  15  14 

I. 

Eclipse 

Reapp. 

10  17  15  28.9 

I.     Shadow 

Ingress 

2  15  59 

III. 

Transit 

Ingress 

10  22    5 

I.    Transit 

Egress 

2  17  25 

III. 

Transit 

Egress 

11     0  13 

I.     Shadow 

Egress 

2  18  11 

III. 

Shadow 

Ingress 

11     1  44 

I.    Occult. 

Disapp.  W. 

3  12  24 

III. 

Shadow 

Egress 

11     3  57 

I.     Eclipse 

Reapp.  W. 

3  15  19  49.1 

II. 

Occult. 

Disapp.  W. 

11     6  58 

III.    Transit 

Ingress 

3  18  39 

II. 

Eclipse 

Reapp.  W. 

11  11  16     2.2 

III.    Transit 

Egress 

3  20  43 

I. 

Transit 

Ingress  W. 

11   11  28 

III.     Shadow 

Ingress 

3  21  42 

I. 

Shadow 

Ingress  W. 

11  12  22 

III.     Shadow 

Egress 

3  23  55 

I. 

Transit 

Egress  W. 

11   13  40 

II.    Occult. 

Disapp. 

4    4  39 

I. 

Shadow 

Egress  W. 

11  14  34 

II.     Eclipse 

Reapp.  W. 

4    8  40  22.5 

I. 

Occult. 

Disapp.  W. 

12     8  39 

I.     Transit 

Ingress  W. 

4    9  40 

I. 

Eclipse 

Reapp.  W. 

12  11  44  22.6 

I.     Shadow 

Ingress  W. 

4  10  27 

n. 

Transit 

Ingress 

13     1  19 

I.     Transit 

Egress  W. 

4  11  51 

II. 

Shadow 

Ingress 

13     3  12 

I.     Shadow 

Egress  W. 

4  12  39 

IL 

Transit 

Egress 

13    3  51 

I.    Occult. 

Disapp.  W. 

5    6  51 

U. 

Shadow 

Egress  W. 

13    5  44 

I.     Eclipse 

Reapp.  W. 

5    9  48  41.3 

I. 

Transit 

Ingress  W. 

13     5  55 

II.    Transit 

Ingress 

5  22  57 

I. 

Shadow 

Ingress  W. 

13    6  51 

II.     Shadow 

Ingress 

6     0  33 

I. 

Transit 

EgTess  W. 

13     8    7 

II.     Transit 

Egress 

6     1  28 

I. 

Shadow 

Egress  W. 

13    9     3 

II.     Shadow 

Egress 

6     3     6 

I. 

Occult. 

DiBapp. 

14     3    6 

I.     Transit 

Ingress 

6    4    7 

I. 

Eclipse 

Reapp.  W. 

14     6  13  21.9 

I.     Shadow 

Ingress 

6     4  56 

III. 

Occult. 

Disapp.  W. 

14  11  43            i 

I.     Transit 

Egress  W. 

6    6  19 

III. 

Occult. 

Reapp.  W. 

14  13  52            | 

I.     Shadow 

Egress  W. 

6    7    8 

III. 

Eclipse 

Disapp. 

14   15  47  35.1  | 

I.     Occult. 

Disapp. 

7     1  18 

III. 

Eclipse 

Reapp. 

14  17  43  31.1  | 

I.     Eclipse 

Reapp. 

7    4  17  38.8 

II. 

Occult. 

Disapp. 

14  20    8            | 

III.    Occult. 

Disapp.  W. 

7    8  15 

I. 

Transit 

Ingress 

15     0  22            > 

III.    Occult. 

Reapp.  W. 

7  10  21 

II. 

Eclipse 

Reapp. 

15    0  33  53.1  ; 

III.     Eclipse 

Disapp.  W. 

7  11  45  43.2 

I. 

Shadow    * 

Ingress 

15     1  20            , 

III.     Eclipse 

Reapp.  W. 

7  13  41  52.2 

I. 

Transit 

Egress 

15     2  34 

II.    Occult. 

Disapp. 

7  17  48 

I. 

Shadow 

Egress 

15    3  32 

II.     Eclipse 

Reapp. 

7  21  58  12.9 

I. 

Occult. 

Disapp. 

15  21  33 

I.    Transit 

Ingress 

7  22  34 

I. 

Eclipse 

Reapp. 

16    0  42  14.3 

I.     Shadow 

Ingress 

7  23  25 

II. 

Transit 

Ingress  W. 

16   14  31             ! 

I.     Transit 

Egress 

8    0  46 

II. 

Shadow 

Ingress 

16  16  32            ! 

I.     Shadow 

Egress 

8     1  37 

II. 

Transit 

Egress 

16  17     4 

I.     Occult. 

Disapp. 

8  19  45 

I. 

Transit 

Ingress 

16  18  49 

I.     Eclipse 

Reapp. 

8  22  46  29.7 

n. 

Shadow 

Egress 

16  19     4 

II.     Transit 

Ingress  W. 

9  12    8 

i. 

Shadow 

Ingress 

16  19  49 

II.     Shadow 

Ingress  W. 

9  13  53 

i. 

Transit 

Egress 

16  21     1 

II.     Transit 

Egress  W. 

9  14  40 

i. 

Shadow 

Egress 

16  22     1 
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WASHINGTON 

MEAN  TIME 

i. 

DECEMBER. 

d.     Ik   m.     s. 

d.    h.    m.    s. 

I. 

Occult. 

Disapp. 

17  16     0 

I. 

Eclipse 

Reapp. 

24  21     7     6.5 

I. 

Eclipse 

Reapp. 

17  19  11  15.0 

HI. 

Transit 

Ingress 

25     5  10 

III. 

Transit 

Ingress 

18     1  35 

HI. 

Transit 

Egress  W. 

25     7  25 

HI. 

Transit 

Egress 

18     3  46 

HI. 

Shadow 

Ingress  W. 

25     9  48 

III. 

Shadow 

Ingress  W. 

18    5  46 

II. 

Occult. 

Diaapp.  W. 

25  11  43 

III. 

Shadow 

Egress  W. 

18    7  58 

III. 

Shadow 

Egress  W. 

25  12    0 

II. 

Occult. 

Disapp.  W. 

18     9  19 

I. 

Transit 

Ingress 

25  15     4 

I. 

Transit 

Ingress  W. 

18  13  16 

I. 

Shadow 

Ingress 

25  16  13 

n. 

Eclipse 

Reapp.  W. 

18  13  51  42.8 

II. 

Eclipse 

Reapp. 

25  16  27  24.4 

I. 

Shadow 

Ingress  W. 

18  14  18 

I. 

Transit 

Egress 

25  17  16 

I. 

Transit 

Egress 

18  15  28 

I. 

Shadow 

Egress 

25  18  25 

I. 

Shadow 

Egress 

18  16  30 

I. 

Occult. 

Disapp.  W. 

26  12  17 

I. 

Occult. 

Disapp.  W. 

19  10  27 

1. 

Eclipse 

Reapp. 

26  15  36    2.6 

I. 

Eclipse 

Reapp.  W. 

19  13  40  10.1 

n. 

Transit 

Ingress  W. 

27    6  11 

II. 

Transit 

Ingress 

20    3  43 

H. 

Shadow 

Ingress  W. 

27    8  29 

n. 

Shadow 

Ingress  W. 

20    5  50 

U. 

Transit 

Egress  W. 

27    8  44 

n. 

Transit 

Egress  W. 

'  20    6  16 

I. 

Transit 

Ingress  W. 

27     9  32 

I. 

Transit 

Ingress  W. 

20    7  43 

I. 

Shadow 

Ingress  W. 

27  10  42 

II. 

Shadow 

Egress  W. 

20    8  22 

n. 

Shadow 

Egress  W. 

27  11     1 

I. 

Shadow 

Ingress  W. 

20    8  47 

I. 

Transit 

Egress  W. 

27  11  44 

I. 

Transit 

Egress  W. 

20    9  55 

I. 

Shadow 

Egress  W. 

27  12  54 

I. 

Shadow 

Egress  W. 

20  10  59 

I. 

Occult. 

Disapp.  W. 

28    6  44 

I. 

Occult. 

Disapp. 

21     4  54 

I. 

Eclipse 

Reapp.  W. 

28  10    5     4.5 

I. 

Eclipse 

Reapp.  W. 

21     8    9  10.8 

III. 

Occult. 

Disapp. 

28  18  54 

III. 

Occult. 

Disapp. 

21  15  16 

in. 

Occult. 

Reapp. 

28  21  11 

III. 

Occult. 

Reapp. 

21  17  29 

in. 

Eclipse  k 

Disapp. 

28  23  52  24.3 

in. 

Eclipse 

Disapp. 

21  19  50    4.7 

ii. 

Occult.  * 

Disapp. 

29    0  56 

HI. 

Eclipse 

Reapp. 

21  21  45  49.7 

in. 

Eclipse 

Reapp. 

29     1  48    0.5 

ii. 

Occult. 

Disapp. 

21  22  31 

i. 

Transit 

Ingress 

29    4    0 

i. 

Transit 

Ingress 

22    2  10 

i. 

Shadow 

Ingress 

29    5  11 

n. 

Eclipse 

Reapp. 

22     3    9  34.1 

ii. 

Eclipse 

Reapp.  W. 

29    5  45  16.4 

i. 

Shadow 

Ingress  ' 

22    3  15 

i. 

Transit 

Egress  W. 

29    6  12 

i. 

Transit 

Egress 

22    4  22 

i. 

Shadow 

Egress  W. 

29    7  23 

i. 

Shadow 

Egress  W. 

22    5  27 

i. 

Occult. 

Disapp. 

30     1  12 

i. 

Occult. 

Disapp. 

22  23  22 

i. 

Eclipse 

Reapp. 

30    4  33  59.1 

i. 

Eclipse 

Reapp. 

23    &  38    4.6 

ii. 

Transit 

Ingress 

30  19  25 

ii. 

Transit 

Ingress 

23  16  57 

H. 

Shadow 

Ingress 

30  21  49 

ii. 

Shadow 

Ingrass 

23  19  10 

II. 

Transit 

Egress 

30  22    0 

ii. 

Transit 

Egress 

23  19  31 

I. 

Transit 

Ingress 

30  22  28 

i. 

Transit 

Ingress 

23  20  37 

I. 

Shadow 

Ingress 

30  23  40 

ii. 

Shadow 

Egress 

23  21  42 

u. 

Shadow 

Egress 

31     0  21 

i. 

Shadow 

Ingress 

23  21  44 

I. 

Transit 

Egress 

31     0  40 

i. 

Transit 

Egress 

23  22  49 

I. 

Shadow 

Egress 

31     1  52 

i. 

Shadow 

Egress 

23  23  56 

I. 

Occult. 

Disapp. 

31  19  40 

i. 

Occult. 

Disapp. 

24  17  49 

1. 

Eclipse 

Reapp. 

31  23    3    2.0 
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WASHINGTON  MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 

SATELLITE 

I. 

%.   m. 

h.    m. 

h.  m. 

h.   m. 

Jan.       1 

6  14.1 

May    19 

9  37.3 

Aug.     8 

12  45.1 

Oct.     18 

M  11.4 

3 

0  43.6 

21 

4     7.5 

5 

7  13.5 

20 

8  37.4 

4 

19  13.1 

22 

22  37.7 

7 

I  41.9 

22 

3     3.3 

6 

13  42.7 

24 

17     7.8 

8 

20  10.3 

23 

21  29.2 

8 

8  12.3 

26 

11  87.9 

10 

14  38.6 

25 

15  55.1 

10 

2  41.9 

28 

6     8.0 

12 

9     6.8 

27 

10  21.0 

11 

21  11.6 

30 

0  38.1 

14 

3  35.0 

29 

4  46.9 

13 

15  41.3 

31 

19     8.1 

15 

22    3.1 

30 

23  12.8 

15 

10  11.1 

Jane      2 

13  38.1 

17 

16  31.1 

Not.      1 

17  38.6 

17 

4  40.9 

4 

8     8.1 

19 

10  59.1 

3 

12    4.5 

18 

23  10.7 

6 

2  38.0 

21 

5  27.0 

5 

6  30.4 

20 

17  40.6 

7 

21     7.9 

22 

23  54.8 

7 

0  56.3 

22 

12  10.5 

9 

15  87.8 

24 

18  22.6 

8 

19  22.2 

24 

6  40.5 

11 

10     7.6 

26 

12  50.3 

10 

13  48.2 

26 

1   10.5 

13 

4  37.5 

28 

7  17.9 

12 

8  14.2 

27 

19  40.6 

14 

23     7.3 

30 

1  45.5 

14 

2  40.3 

29 

14  10.7 

16 

17  37.1 

31 

20  13.0 

15 

21     6.4 

31 

8  40.8 

18 

12     6.9 

Sept     2 

14  40.4 

17 

15  32.5 

Feb.      2 

3  10.9 

20 

6  36.6 

4 

9     7.8 

19 

9  58.7 

3 

21  41.1 

22 

1     6.3 

6 

3  35.1 

21 

4  24.9 

5 

16  11.3 

23 

19  35.9 

7 

22     2.3 

22 

22  51.2 

7 

10  41.6 

25 

14     5.5 

9 

16  29.4 

24 

17  17.5 

9 

5  11.9 

27 

8  35.1 

11 

10  56.5 

26 

11  43.9 

10 

23  42.1 

29 

3     4.6 

13 

5  23.5 

28 

6  10.3 

12 

18  12.4 

30 

21  34.1 

14 

23  50.4 

30 

0  36.8 

14 

12  42.7 

July       2 

16    3.5 

16 

18  17.3 

Dec.      1 

19    3.3 

16 

7  18.0 

4 

10  32.9 

18 

12  44.1 

3 

18  29.9 

18 

1  43.3 

6 

5     2.3 

20 

7  10.8 

5 

7  56.6 

19 

20  18.6 

7 

23  31.6 

22 

1  37.5 

7 

2  23.4 

21 

14  43.9 

9 

18    0.8 

23 

20    4.1 

8 

20  50.2 

23 

9  14.2 

11 

12  30.0 

25 

14  30.7 

10 

15  17.1 

25 

3  44.6 

13 

6  59.2 

27 

8  57.2 

12 

9  44.1 

26 

22  14.9 

15 

I  28.3 

29 

3  23.6 

14 

4  11.2 

28 

16  45.2 

16 

19  57.4 

80 

21  50.0 

15 

22  88.4 

March  2 

11   15.5 

18 

14  26.4 

Oct       2 

16  16.3 

17 

17     5.6 

4 

5  45.8 

20 

8  55.3 

4 

10  42.6 

19 

11  82.9 

6 

0  16.1 

22 

3  24.2 

6 

5     8.9 

21 

6    0.3 

7 

18  464 

23 

21  53.1 

7 

23  35.1 

23 

0  27.8 

9 

13  16.7 

25 

16  21.9 

9 

18     1.2 

24 

18  55.3 

11 

7  47.0 

27 

10  50.7 

11 

12  27.3 

26 

13  22.9 

May    12 

7  36.5 

29 

5  19.4 

13 

6  53.4 

28 

7  50.6 

14 

2    6.7 

80 

23  48.0 

15 

I  19.4 

80 

2  18.4 

15 

20  36.9 

Aag.      1 

18  16.6 

16 

19  45.4 

31 

20  46.2 

17 

15    7.1 

SATELLITE 

II. 

h.  m. 

h.   m. 

b.   in. 

h.   m. 

Jan.      4 

1  55.9 

Jan.     21 

20  41.4 

Feb.      8 

15  87.1 

Feb.     26 

10  89.6 

7 

15  16.2 

25 

10     4.0 

12 

5     1.0 

March  2 

0     5.0 

11 

4  36.8 

28 

23  26.6 

15 

18  25.5 

5 

13  80.3 

14 

17  58.0 

Feb.      1 

12  50.0 

19 

7  49.9 

9 

2  56.0 

18 

7  19.5 

5 

2  18.7 

22 

21  14.8 

May    15 

18  14.8 
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SATELLITE     II. 

May    19 
22 
26 
29 

Jane      2 

h.   m. 
7  41.3 
21     6.5 
10  32.7 
23  57.6 
13  23.2 

July    15 

18 
22 
25 
29 

h.    m. 

6     4.6 
19  25.3 

8  46.3 
22     5.9 
11  26.2 

Sept    10 
13 
17 
20 
24 

h.   m. 

2  38.4 
15  50.1 

5     1.7 
18  12.4 

7  22.7 

Not.      5 

9 

12 

16 

20 

h.   m. 
20  54.1 
10    0.5 
23     7.6 
12  14.6 
1  21.8 

6 
9 

13 
16 
20 

2  47.7 
16  13.0 

5  37.1 
19     2.0 

8  25.5 

Aug.      2 

5 

9 

12 

16 

0  44.9 
14    4.1 

3  21.8 
16  39.8 

5  56.3 

27 
Oct       1 

4 

8 

12 

20  32.3 

9  41.6 

22  50.1 

11  58.7 

1     6.4 

23 

27 

30 

Dec      4 

7 

14  29.4 
3  37  J? 

16  45.9 
5  54.7 

19     4.2 

23 

27 
July      1 

4 
8 

21  49.9 
11  12.8 

0  36.2 
13  58.4 

3  21.2 

19 
23 
26 
30 
Sept.     3 

19  13.0 

8  28.5 

21  44.0 

10  58.2 

0  12.4 

15 
19 
22 
26 
29 

14  13.9 
3  21.0 

16  27.8 
5  34.4 

18  41.2 

11 
14 
18 
21 
25 

8  14.1 
21  24.6 
10  35.5 
23  47.2 
12  59.6 

11 

16  42.7 

6 

13  25.4 

Nov.      2 

7  47.5 

29 

2  12.5 

SATELLITE     III. 

>» 

Jan.       4 
11 
18 
25 

Feb.      2 

h.   m. 
10  31.8 
14  44.2 
19     0.4 
23  19.2 
3  40.7 

May    20 
28 

June     4 
11 

18 

h.    m. 

23     5.4 
3  32.6 
7  58.7 

12  22.8 

16  45.9 

Aug.      7 
15 
22 
29 

Sept     5 

h*   in. 

22     5.5 
2     2.5 
5  55.1 
9  42.8 

13  25.9 

Oct     25 

Nov.      1 

8 

15 

23 

h.    m. 
13  26.5 
16  41.7 
19  56.6 
23  13.4 
2  81.7 

9 

16 

23 

March  2 

10 

8    4.0 
12  29.3 
16  56.7 
21  25.5 

1  56.0 

25 
July      3 
10 
17 
24 

21     5.9 
I  23.4 
5  38.2 
9  49.8 

13  58.5 

12 
19 
27 
Oct       4 
11 

17     4.3 

20  37.8 

0     7.5 

3  32.3 

6  53.3 

30 
Dec.      7 
14 
21 
28 

5  53.0 

9  18.1 

12  47.8 

16  22.8 

20     2.7 

May    13 

18  37.5 

31 

18    3.6 

18 

10  10.8 

SATELLITE     IV. 

Jan.      6 

23 

b.    m. 
9     1.7 
4  30.9 

Feb.      9 

b.   m. 
0  37.6 

Feb.    25 

h.   m. 
21   10.7 

March  14 

h.    m. 
18     1.0 

Factors 

by  which  . 

xf  and  y'  in  the  following  Table  must  be  m 

ultiplied  to 

obtain  the 

coordinate 

33  x  and  y  f 

Dr  any  time. 

p  =  th 
circle  of  ] 

e  inclinatioi 
)eclination 

i  of  the  northern  Semiminor  Axis  of  the  a 
+  East,  —  West. 

pparent  ell 

ipse  to  the 

x  and  y 

at  the  time 

of  the  visible  phase  of  every  fourth  eclipse  fo 

r  the  I*,  of 

every  sec- 

ond  eclips 

e  for  the  IId 

,  and  of  every  eclipse  for  the  IIP  and  IVth  Sa 

teltites. 
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SATELLITE     I. 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OF 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OF 

Date, 
1857. 

CONJUNCTION. 

ECLIPSE. 

Date, 
1857. 

CONJUNCTION. 

ECLIPSE. 

Factor 

Factor 

Factor 

Factor 

tot  at. 

fory*. 

V' 

z. 

y- 

for:*. 

fory*. 

P- 

X. 

y- 

Jan.       1 

1.035 

+0.660 

o      1 
—25  23.0 

-*-40 

+4 

Aug. 

5 

1.065 

+0.985 

o      / 
—17  52.1 

II 

—41 

+  6" 

8 

1.013 

0.647 

25  21.1 

38 

4 

12 

1.089 

1.016 

17  40.9 

42 

6 

15 

0.993 

0.636 

25  18.5 

37 

4 

19 

1.114 

1.048 

17  32.5 

42 

6 

22 

0.974 

0.627 

25  15.1 

35 

4 

26 

1.140 

1.081 

17  27.0 

43 

7 

29 

0.956 

0.621 

25  10.8 

33 

4 

Sept 

2 

1.165 

1.113 

17  24.7 

43 

7 

Feb.       5 

0.941 

+0.616 

—25     5.4 

+31 

+4 

9 

1.190 

+1.144 

—17  25.4 

—42 

+  7 

12 

0.927 

0.615 

24  59.0 

30 

4 

16 

1.214 

1.173 

17  29.6 

40 

7 

19 

0.915 

0.615 

24  51.4 

38 

4 

23 

1.237 

1.200 

17  369 

39 

7 

26 

0.904 

0.616 

24  42.6 

26 

4 

30 

1.258 

1.222 

17  47.0 

37 

7 

March   6 

0.895 

0.619 

24  32.5 

25 

4 

Oct 

7 

1.276 

1.239 

17  59.5 

35 

8 

13 

0.887 

+0.623 

—24  20.9 

+23 

+4 

15 

1.289 

+1.251 

—18  14.1 

—32 

+  8 

May     12 

0.885 

0.709 

21  53.6 

—23 

5 

22 

1.298 

1.256 

18  30.2 

29 

8 

19 

0.892 

0.724 

21  31.8 

25 

5 

29 

1.303 

1.253 

18  47.0 

—25 

8 

26 

0.900 

0.740 

21     9.6 

26 

5 

Nov. 

5 

1.303 

1.243 

19    3.9 

+24 

8 

Jane      2 

0.910 

0.759 

20  47.1 

28 

5 

12 

1.298 

1.227 

19  20.2 

28 

8 

9 

0.921 

+0.779 

—20  24.5 

—29 

■+•5 

19 

1.288 

+1.204 

—19  35.4 

+31 

+  7 

16 

0.934 

0.800 

20     2.0 

31 

5 

£6 

1.273 

1.177 

19  48.8 

34 

23 

0.948 

0.822 

19  40.0 

33 

5 

Dec. 

3 

1.255 

1.145 

20     0.2 

37 

30 

0.964 

0.846 

19  18.6 

34 

5 

10 

1.234 

1.111 

20     9.2 

39 

July      7 

0.982 

0.871 

18  58.2 

36 

5 

17 

1.210 

1.076 

20  15.7 

41 

15 

1.001 

+0.897 

—18  39.0 

—38 

■+•6 

24 

1.184 

+1.039 

—20  19.4 

+42 

+  6 

22 

1.021 

0.925 

18  21.4 

39 

6 

31 

1.157 

+1.002 

—20  20.4 

+42 

+  6 

29 

1.042 

+0.955 

—18     5.7 

-40 

+6 

S  ATI 

ILL 

,it: 

E     II 

• 

AT  QE 

OCENTRIC 

)  SUPERIOR 

AT  TI 

ME  OF 

AT  QE 

OCENTRIC 

J  SUPERIOR 

AT  TIME  OF 

Date, 

CONJUNCT 

HON. 

ECU 

[PSE. 

Date 

CONJUNC 

TION. 

ECLIPSE. 

1  857. 

185  7. 

Factor 

Factor 

Factor 

Factor 

for**. 

fory*. 

P» 

SB. 

y- 

for*. 

fory1. 

P 

X. 

y- 

Jan.       4 

1.027 

+0.446 

O       1 

—25  32.1 

n 
+51 

/i 
+5 

Aug. 

9 

1.078 

+0818 

O       1 

—18  13.4 

—56 

■+•  9 

11 

1.005 

0.439 

25  30  6 

49 

5 

16 

1.103 

0.846 

18     3.8 

57 

9 

18 

0.985 

0.434 

25  28.3 

47 

5 

23 

1.128 

0.874 

17  57.1 

57 

10 

25 

0.967 

0.431 

25  25.2 

45 

5 

30 

1.154 

0.902 

17  53.3 

56 

10 

Feb.       1 

0.950 

0.429 

25  21.2 

42 

5 

Sept 

6 

1.180 

0.929 

17  52.8 

55 

11 

8 

0.935 

+0.429 

—25  16.2 

+39 

+5 

13 

1.205 

+0.954 

—17  55.5 

—53 

-HI 

15 

0.921 

0.431 

25  10.0 

36 

5 

20 

1.228 

0.977 

17     1.4 

50 

11 

22 

0.910 

0.434 

25    2.6 

34 

5 

27 

1.250 

0.997 

18  10.2 

47 

12 

March  2 

0.900 

0439 

24  53.9 

31 

5 

Oct. 

4 

1.269 

1.012 

18  21.8 

43 

12 

9 

0.892 

0.445 

24  43.9 

+28 

5 

12 

1.284 

1.023 

18  35.6 

38 

12 

May     15 

0.888 

+0.551 

—22     64 

—28 

■+•7 

19 

1.295 

+1.028 

—18  51.0 

—33 

+12 

22 

0.896 

0.568 

21  44.8 

31 

26 

1.302 

1.026 

19     7.5 

26 

12 

29 

0.905 

0.585 

21  22.8 

34 

Nov. 

2 

1.304 

1.018 

19  24.3 

—17 

12 

June      6 

0.916 

0.603 

21     0.7 

37 

9 

1.300 

1.004 

19  40.8 

+25 

12 

13 

0.928 

0.623 

20  38.5 

39 

16 

1.292 

9.986 

19  56.4 

32 

12  ! 

20 

0.942 

+0  644 

—20  16.6 

—42 

+7 

23 

1.279 

+0.962 

—20  10.5 

+37 

+ii  | 

27 

0.957 

0.666 

19  55.1 

45 

8 

30 

1.263 

0.935 

20  22  7 

41 

11   1 

July       4 

0.973 

0.688 

19  34.4 

47 

8 

Dec. 

7 

1.242 

0.906 

20  32.7 

45 

11   ' 

11 

0.991 

0.712 

19  14.8 

49 

8 

14 

1.219 

0.876 

20  40.1 

48 

10 

18 

1.011 

0.737 

18  56.6 

51 

8 

21 

1.194 

0.846 

20  44.9 

50 

10 

25 

1.032 

+0.763 

—18  40.1 

—53 

+9 

29 

1.168 

+0.816 

—20  47.0 

+52 

+10 

Aug.      2 

1.055 

+0.790 

—18  25.6  |  —55 

+9 
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SATELLITE     III. 

1\a*A 

AT  GEOCENTRIC  SUPERIOR  CONJUNCTION. 

AT  TIME  OF  BCLIPSE. 

JLMUW} 

i 

1857. 

Factor  for  Z*. 

Factor  for  y'. 

Disappearance. 

Reappearance.            1 

J»- 

X. 

9 

X. 

y. 

Jan. 

4 

1.002 

+0.565 

—25  21.7 

+41 

ii 
■+•10 

ii 
+67 

« 

+10 

11 

0.981 

0.554 

25  19.7 

39 

10 

64 

10 

18 

0.961 

0.546 

25  17.0 

36 

10 

60 

10 

25 

0.943 

0.540 

25  13.5 

33 

9 

56 

9 

Feb. 

2 

0.927 

0.536 

25     8.9 

29 

9 

52 

•i 

9 

0.912 

+0.534 

—25     3.2 

+26 

+  9 

+44 

+.! 

16 

0.899 

0.534 

24  56.4 

22 

9 

44 

9   1 

23 

0.888 

0.535 

24  48.3 

■+•18 

9 

40 

9  I 

March 

2 

0.878 

0.538 

24  39.0 

#  . 

85 

9  1 

10 

0.870 

0.542 

24  28.3 

+30 

9  ' 

May 

13 

0.866 

+0.634 

—21  54.8 

—29 

+11 

, 

20 

0.873 

0.650 

21  32.8 

34 

11 

.  . 

*  •  1 

28 

0.882 

0.667 

21   10.5 

38 

11 

—18 

+11  ' 

Jane 

4 

0.892 

0.685 

20  48.0 

42 

12 

22 

u  i 

11 

0.904 

0.704 

20  25.4 

46 

12 

26 

12  • 

| 

- 

18 

0.917 

+0.725 

—20     2.9 

—50 

+12 

—30 

+12  1 

25 

0.931 

0.747 

19  41.0 

54 

13 

34 

13  , 

July 

3 

0.947 

0.770 

19  19.8 

58 

13 

87 

'13  1 

10 

0.965 

0.795 

18  59.7 

61 

14 

40 

14  | 

17 

0.985 

0.821 

18  41.0 

64 

14 

43 

14 

24 

1.005 

+0.848 

—18  23.9 

—66 

+14 

—45 

+14  1 

31 

1.027 

0.877 

18     8.7 

68 

15 

47 

15  , 

Aug. 

7 

1.050 

0.906 

17  55.9 

70 

15 

49 

15 

15 

1.074 

0.937 

17  45.7 

71 

16 

49 

16 

22 

1.098 

0.967 

17  38.3 

71 

16 

49 

17 

29 

1.123 

+0.996 

—17  34.1 

—70 

+16 

-48 

+17 

Sept 

5 

1.149 

1.025 

17  33.2 

69 

17 

46 

18 

12 

1.174 

1.053 

17  35.5 

66 

17 

43 

18 

19 

1.198 

1.079 

17  40.9 

62 

18 

38 

19 

27 

1.220 

1.102 

17  49.4 

57 

18 

32 

19 

Oct 

4 

1.238 

+1.120 

—18     0.8 

—50 

+18 

—25 

+19 

11 

1.253 

1.133 

18  14.5 

42 

19 

.  . 

.  . 

18 

1.265 

1.140 

18  29.7 

33 

20 

.  # 

.  . 

25 

1.272 

1.140 

18  46.2 

—23 

20 

.  . 

.  . 

Nov. 

1 

1.275 

1.133 

19    3.1 

8 

1.272 

+1.120 

—19  19.8 

+20 

+w! 

15 

1.264 

1.101 

19  35.6 

.  . 

.  . 

31 

19  I 

23 

1.251 

1.076 

19  49.0 

,  . 

.  , 

40 

18  | 

30 

1.235 

1.047 

20     2.2 

+23 

+18 

48 

18 

Dec 

7 

1.215 

1.016 

20  12.3 

30 

17 

54 

17 

14 

1.192 

+0.983 

—20  19.9 

+36 

+17 

+59 

+17 

21 

1.168 

0.949 

20  24.9 

41 

16 

63 

16 

28 

1.142 

+0.915 

—20  27.1 

■+•44 

+16 

+66 

+16 
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SATELLITE     IV. 

Date, 
1857. 

AT  GEOCENTRIC  SUPERIOR  CONJUNCTION. 

AT  TIME  OF  ECLIPSE. 

Victor  tot  xf. 

Factor  for  y. 

P> 

Ditappearanoe. 

RetppMimnoe. 

X. 

9 

X. 

*• 

Jan.        6 
23 

Feb.        9 
25 

March  14 

1.020 
0.972 
0.934 
0.905 
0.886 

+0.464 
0.448 
0.442 
0.444 

+0.453 

O       1 

—25  17.7 
25  11.7 
25  0.7 
24  43.4 

—24  18.9 

SATELLITE     I. 

COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE,  DESCRIBED  BT  THE 
SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 
FROM  THE  SUN,  FOR  THE  TIME  (*)  AFTER  GEO- 
CENTRIC SUPERIOR  CONJUNCTION. 

t 

7? 

y 

t 

X* 

f 

t 

X* 

y' 

d.   h.  m 
0    0     0 
0    0  20 
0    0  40 
0     10 
0     1  20 

O     1  40 
0    2    0 
O    2  20 
0    2  40 
O    3    0 

O    3  20 
0    3  40 
0    4    0 
0    4  20 
0    4  40 
0    5     0 

u 

+    0.0 

5.4 

10.8 

16.1 

21.4 

+  26.6 
81.8 
86.9 
42.0 
46.9 

+  51.7 
56.4 
60.9 
65.3 
69.5 

+  73.6 

+  6.6 
6.6 
6.6 
6.6 
6.5 

+  6.4 
6.3 
6.2 
6.1 
6.0 

+  5.8 
5.7 
5.5 
5.3 
5.1 

H-  4.9 

d.   h.   m. 
0     5  20 
0     5  40 
0     6     0 
0    6  20 
0    6  40 

0     7     0 
0     7  20 
0     7  40 
0     8    0 
0    8  20 

0    8  40 
0    9    0 
0    9  20 
0    9  40 
0  10    0 
0  10  20 

+  7*5 
81.2 
84.7 
88.0 
91.1 

+  94.0 

96.6 

99.0 

101.1 

103.0 

+104.7 
106.1 
107.3 
108.1 
108.7 

+109.1 

+  4.7 
4.4 
4.2 
3.9 
8.7 

+  3.4 
3.1 
2.8 
2.5 
2.2 

+  1.9 
1.6 
1.3 
0.9 
0.6 

+  0.3 

d.   h.   m. 
0  10  40 
0  11     0 
0  11  20 
0  11  40 
0  12    0 

0  12  20 
0  12  40 
0  13     0 
0  13  20 
0  13  40 

0  14     0 
0  14  20 
0  14  40 
0  15    0 
0  15  20 
0  15  40 

u 
+109.1 
109.0 
108.6 
107.9 
106.9 

+105.7 

104.2 

102.5 

100.5 

98.3 

+  95.8 
93.1 
90.2 
87.1 
83.7 

+  80.1 

-V.1 

0.4 
0.7 
1.0 
1.3 

—  1.7 
2.0 
2.3 
2.6 
2.9 

—  8.2 
8.5 
3.7 
4.0 
4.8 

—  4.5 

60 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE    I. 

t 

X* 

tf 

t 

^ 

t 

1 

X* 

y 

d.    h.  m. 

u 

ii 

d.    h.  m. 

ii 

u 

d.    h.  in. 

—  97.6 

• 

0  16     0 

+  76.4 

—  4.7 

1     1  40 

—  66.6 

—  54 

1   11     0 

-|-  3j0 

0  16  20 

72.5 

5.0 

12     0 

704 

54 

1   11  20 

95.1 

3J3 

0  16  40 

68.4 

54 

1     2  20 

744 

44 

1  11  40 

924 

SJS 

0  17     0 

64.1 

5.4 

1     2  40 

78.6 

4.6 

1   12    0 

894 

34 

0  17  20 

59.6 

5.5 

18     0 

824 

4.4 

1  12  20 

86.1 

4.1 

0  17  40 

+  55.0 

—  5.7 

1     3  20 

—  85.6 

—  4.1 

1  12  40 

—  82.7 

+-  4-3 

0  18    0 

50.3 

5.9 

1     8  40 

88.9 

34 

1  13    0 

79.1 

4.6 

0  18  20 

45.5 

6.0 

14    0 

91.9 

84 

1  13  20 

754 

44 

0  18  40 

40.5 

6.1 

1     4  20 

94.7 

BJH 

1  13  40 

714 

5  JO 

0  19    0 

85.3 

6.3 

1     4  40 

974 

34 

1  14    0 

67.1 

5.2 

0  19  20 

+  30.4 

—  6.4 

1     5    0 

—  99.6 

—  2.7 

1  14  20 

—  624 

+  5.4     1 

0  19  40 

25.2 

6.4 

1     5  20 

101.7 

2.4 

1  14  40 

564 

5.6     1 

0  20    0 

19.9 

6.5 

1     5  40 

1034 

2.1 

1  15    0 

53.7 

54     1 

0  20  20 

14.6 

6.6 

1     6    0 

105.1 

14 

1  15  20 

494 

5.9     1 

0  20  40 

9.2 

6.6 

1     6  20 

106.4 

1.5 

1  15  40 

44.1 

6.1      1 

0  21     0 

+    8.8 

—  6.6 

1     6  40 

—1074 

—  14 

1  16    0 

—  39.1 

+  6  J     1 

0  21  20 

—     1.5 

6.6 

17     0 

1084 

0.8 
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FLAJTETABY    CONSTELLATIONS, 
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PLANETABY    CONSTELLATIONS. 
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22  11  43 
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2  14  25 
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6  13  51 
9     3  52 

10  12     1 

10  16  24 

11  6  10 

13  18  36 

14  23  17 

15  21  47 

18  13  58 

18  21     8 

20  11  40 
25  3  18 
25  8  38 
28  18  48 

30  0  6 
30  20  43 
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9  22  49 

13  5     5 

14  4  14 

15  13  18 
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21  3     9 

22  15  55 


26 
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31 
31 
31 


1  54 
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1  33 
3  1 
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LATITUDES  AND   LONGITUDES   OF   THE  PRINCIPAL 

OBSERVATORIES. 

COMPILED  BY  DR.  B.  A.  GOULD. 


Having  been  requested  by  Commander  Davis  to  arrange  for  the  Astronomical 
Ephemeris  a  Table  of  Latitudes  and  Longitudes  of  the  principal  Observatories,  I 
have  devoted  some  time  and  attention  to  the  critical  preparation  of  this  catalogue. 
But  since  the  values  decided  upon  differ  considerably  in  many  cases  from  those  in  the 
other  published  catalogues,  and  in  some  few  instances  from  the  values  which  appear 
to  be  made  use  of  at  the  Observatories  themselves,  I  feel  some  hesitation  in  publish- 
ing them  without  asking  the  attention  of  astronomers  to  the  catalogue,  that  such  inac- 
curacies as  it  may  contain  may  be  corrected  as  speedily  as  possible.  The  sources 
of  information  are  given  in  each  case,  and  when  possible  the  probable  error  also  is 
given  with  the  determination.  One  important  change  consists  in  the  adoption  of  the 
differences  of  longitude  between  Altona  and  Pulkowa,  and  Greenwich  and  Altona,  as 
determined  by  Strove  in  his  chronometric  expeditions  of  1843  and  1844.  The  adop- 
tion of  these  values  necessarily  implies  a  corresponding  change  for  the  longitude  of 
those  Observatories  whose  position  has  been  fixed  by  their  difference  of  longitude 
from  Altona  or  Pulkowa,  or  from  other  Observatories  dependent  upon  these.  The 
differences  of  longitude  of  the  American  Observatories  are  deduced  from  the  tele- 
graphic determinations  of  the  United  States  Coast-Survey, — and  have  been  commu- 
nicated by  Professor  Bache,  by  authority  of  the  Honorable  Secretary  of  the  Treasury. 
I  have  endeavored  to  include  in  the  list  all  Observatories  now  in  a  state  of  astro- 
nomical activity,  or  which  have  been  so  within  the  last  quarter  of  a  century.  Any 
corrections  or  additions  with  which  astronomers  may  favor  me  will  be  gratefully 
acknowledged. 

Abo.  .    .    .    N.Lat.   60°26'56".8:fc0".ll.    Argelander,  Obs.  Astron,,  I.  p.  xxi. 
Long.  E.  from  Paris,    lh-  19ra  47\3.     Astr.  Nachr.,  IX.  264. 

This  Observatory  was  abandoned,  and  the  instruments  transferred, 
together  with  the  University  of  Finland,  to  Helsingfors,  in  conse- 
quence of  the  great  fire  of  1827,  by  which  the  University  buildings, 
library,  &c.  were  destroyed. 

Altona.  .  .  N.  Lat.  53°  32'  45".27.  Gauss,  Bestimmung  des  Breiten-Unter- 
schiedes  zurischen  den  Sternwarten  von  Gottingen  und  Altona,  p.  71. 
In  the  edition  of  Schumacher's  Hulfstafeln,  published  by  Warn- 
storff,  Altona,  1645,  the  latitude  of  Altona  is  given  p.  114,  as 
+53°  32'  45".7. 
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Long.  E.  from  Greenwich,  0h-  39m-  46M51  ±  O^X^.  Stbuve,  Ex- 
pedition Chronometrique  executie  in  1844,  entre  Altona  et  Greemr 
wich,  p.  206. 

Athffll.    .    .    N.  Lat.    37°  58'  20"  ±  1".    Bouris,  Astr.  Nachr.,  XXXffl.  197. 

Long.  E.  from  Paris,  lh-  25m-  34'  .23  ±  1\  Erganzungs-Heft  zu  den 
Astr.  Nachr.,  1849,  p.  151.  This  longitude  was  obtained  from 
moon-culminating  stars  observed  on  ten  nights  at  Athens  and  Ham- 
burg. The  result  of  a  series  observed  at  Athens  and  Copenhagen 
gave  the  longitude  of  Athens  6*\84  farther  East,  but  this  series  was 
rejected.  Ibid.,  pp.  150, 151, 158.  Diminishing  the  E.  longitude  of 
Hamburg  in  conformity  with  Struve's  chronometric  determination, 
we  have  for  the  longitude  of  the  meridian-circle  lb#  25m*  331#.73 
±  1". 

The  centre  of  the  Observatory  is  0'  .19  W.  from  the  meridian- 
circle,  Erg. -Heft  z.  d.  Astr.  Nachr.,  p.  152. 

Berlin.    .     .    N.  Lat.    52°  30'  16".68  ±0".2.    Encxb,  Astr.  Nachr.,  XXffl.  372. 
For  the  Longitude  of  the  centre  of  the  Observatory,  we  have 

h.     m.      a. 

Berlin  E.  from  Altona,  0  13  48.78  ±0.03  Berl.  Astr.  Jahrb., 

Altona  E.  from  Greenwich,  0  39  46.15  [1839,  p.  275. 

Berlin  "  "  0  53  34.93 

The  old  Observatory  was  situated  0/  56".72  North  (Berl.  Astr. 
Jahrb.,  1839,  p.  242  ;  Astr.  Nachr.,  XXIII.  370),  and  0\39  West 
(Ibid.,  pp.  261,  265),  of  the  new  one.  Hence  we  have  for  the  old 
Berlin  Observatory, 

N.  Lat.,   52°  31'  13".4. 

Long.  E.  from  Greenwich,   0"-  53*  34'  .54. 

Bilk.  .     .     .     N.  Lat.  "51°  12'  25".     Astr.  Nachr.,  XXVH.  300. 
Long.  W.  from  Berlin,  0h   26m   30\0.     Ibid. 

Bonn. .    .     .     N.  Lat.    50°  43'  45//.0.  >  Orally  communicated  by  Prof. 

Long.  E.  from  Paris,  0h*  19n'*  3'\0.  f     Argelander  to  the  compiler. 

The  provisional  Observatory  on  the  "  Alter  Zoll,"  in  which  were 

made  the  observations  published  in  Vol.  I.  of  the  Bonn  series,  was 

situated  in 

N.  Lat.    50°  44'  9". 

Long.  E.  from  Paris,    0*-  19m*  5"\5.     Bonn  Astr.  Beobb.,  I.  p.  i. 

Biedan.  .     .    N.  Lat    51°  6'  56".0.     (MS.  communication  from  Professor  Bogu- 
slawski  to  Professor  Encke.)    Berl.  Astr.  Jahrb.,  1852,  p.  289.   The 
value  given  in  the  Berl.  Jahrb.  previously  to  1851,  was  51°  6'  30".0. 
The  Longitude  given  in  the  table  is  derived  from  a  mean  of  four  de- 
terminations of  the  longitude  E.  from  Paris,  viz. :  — 
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Brussels.    .    .    . 

Cambridge  (Eng.)- 
Cambridge  (Ian.). 


Cape  of  Good  lope. 


Chriitfanuu 
Cincinnati. . 


Triangulation  in  1805  (fire-signals),  Astr.  Nachr.,  h.    m.    ■. 

XVI.  371,  0  &?48.6 
Steczkowski  (6  star-immersions),  Ibid.,  48.17 

Hansen  (occultations),  Astr  Nachr.,  XVH.  170.  48.74 

Erman  and  Petersen  (meteors),  Astr.  Nachr., 

XIX.  27,  48.67 

Mean,  Breslau  E.  from  Paris,  0  58  48.54 

N.  Lat   50°  51'  10".7.    Annales  de  VObs.  de  Bruxelles,  1837, 

p.  264. 
Long.  W.  from  Greenwich,  O**  17B,#  27*\6.     Quetelet,  M6m.  de 
'  VAcad.  R.  de  Bruxelles,  XVI.  18. 

N.  Lat.    52°  12'  51".76.     Comb.  Phil.  Trans.,V.  279. 
Long.  E.  from  Greenwich,  0*-  0m-  23*54.    Ibid.,  III.  168. 

N.  Lat.  42°  22'  48".60.   Peirce,  Mem.  Amer.  Acad.,  N.  5.,  II.  203. 

Long,  by  the  telegraphic  determinations  of  the  U.  S.  Coast-Survey! 
Cambridge  E.  from  Stuyvesant  Garden,  N.  Y., 

By  34  sets  of  clock-signals,  0  11  26.10 

**    10    "    "  star-signals  (Western),  26.13 

"   24    "    "  "  (exchanged  E.  and  W.),        25.96 

"    17    "    "  "  (Eastern),  26.18 


—0.02 
0  11.93 


0  11  26.09 

Geodetic  reduction  to  dome  of  Cambridge  Observa- 
tory, 
Stuyvesant  Garden  E.  of  Jersey  City  (geodetic), 
Cambridge  E.  from  C.  S.  Station,  Jersey  City,  0  11  38.00 

Jersey  City  E.  from  Washington  (see  Philadelphia),  0  12    3.54 
Cambridge  (dome)  E.  from  Washington,  0  23  41.54 

S.  Lat  33°  56'  3".    Henderson,  Mem.  R.  Astr.  Soc,  VI.  130. 
Long.  E.  from  Greenwich,  h.    m.    ■ 

By  Greenwich  Observations,  1  13  56.1     Ibid.,  p.  126. 
"  Cambridge  " 

"  Abo  " 

"  Edinburgh  " 

Mean, 

N.  Lat.  59°  54'  43".7. 

Long.  E.  from  Paris,  0*-  33m-  33V 


55.04 

u 

p.  127. 

58.56 

44 

p.  128. 

54.2 

44 

p.  129. 

1  13  56.0 

JAstron.  Journ.,  II.  173. 


N.  Lat    39°  5>  54".     Astr.  Nachr.,  XXIII.  313. 

Long.  W.  from  Washington,  0*  29m-  46'  .85.  (U.  S.  Coast-Sur- 
vey.) Proc.  Amer.  Assoc,  for  Adv.  Science,  Cincinnati,  1851, 
p.  118. 
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Copenhagen*  By  Copenhagen  Observatory  is  usually  understood  the  "  Round  Tower  M 
of  the  University.  The  new  instruments  are,  however,  mounted  in  a 
temporary  wooden  building  known  as  "  Holkens  Bastion."  (See  Astr. 
Nachr.,  XIX.  119). 

N.  Lat.  of  the  Round  Tower,  55°  40'  53".0.  Astr.  Nachr.,  V.  366. 
For  the  Longitude, 

Holkens  Bastion  E.  from  Altona, 

Hansen  (Astr.  Nachr.,  VIII.  281),  0  10m'32.585  139.88 

Schumacher  (Astr.  Nachr.,  IX.  463),  32.565     19.42 

Mean,  10  32.583 

Altona  E.  from  Greenwich,  •   39  46.151 

Holkens  Bastion  E.  from  Greenwich,  50  18.734 
Round    Tower   E.    from    Holkens   Bastion 

( Wurm,  Astr.  Nachr.y  in.  438 ;  V.  337),  0.57 

Round  Tower  E.  from  Greenwich,  0  50  19.30 

Cmeow       .    N.  Lat.  50°  3'  50".0  ±  0.09.    Weisse,  Astr.  Nachr.,  VIII.  175 ;  XVI. 

256. 
Longitude  E.  from  Paris, 

Meanof  18obs.byWuRM(-45/r.JVacAr.,VIII.    ^    ^ 

459),  (6  of  the  25  being  rejected),  1  10  28.986  ±0.461 

Mean  of  25  obs.   by   Steczkowski    (Astr. 

Nachr.,  XVI.  352),  30.221  ±  0.301 

Mean  of  4  obs.  by  Steczkowski  (Astr.  Nachrn 
XVIII.  332),  29.760  ±  0.085 

Mean  of  16  obs.  of  three  occultations  (Stecz- 
kowski, Astr.  Nachr.,  X.  232),  30.95    ±0253 

Assigning  to  each  of  these  determinations  a 
weight  proportional  to  the  number  of  obser- 
vations from  which  it  was  derived,  we  obtain 

the  mean,  

Cracow  E.  from  Paris,  1  10  29.78 

Dorpat .    .    N.  Lat.    68°  22'  47".05.    Struve,  Observ.  Astron.,  VI.  p.  lx. 

Long.  E.  from  Paris,    1  37  32.70.    Wurm,  Astr.  Nachr.,  III.  437. 

33.5       Bessel,        "  HI.  46. 

Mean,  1  37  33.1 

Dublin.  .    .    N.  Lat    53°  23'  13". 

Long.  W.  from  Greenwich,  0*  25m-  22\    Astr.  Nachr.,  X.  274. 

Durham.     .    N.  Lat.    54°  46;  6".4. 

Long.  W.  from  Greenwich,  0b  6"-  18\0.    Astr.  Nachr.,  XXVI.  215. 
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Edinburgh. 


Florence. 


Genera. 


Georgetown. 


Gottingen. 


flofha. 


N.  Lat.    55°  5T  23".2. 

Long.  W.  from  Greenwich,  0**  12" 


43B\0.     Edinb.  Observ.,  X.  p.  v. 


m. 

0 


0.049 
0  39  46.151 


N.  Lat.    43°  46'  40".8.    Zach,  Corresp.  Astron.,  I.  15. 
Long.  E.  from  Paris,  0*   35m   40\2.    Ibid.,  p.  14. 

N.  Lat  by  observations  of  pole-star,     46°  11  58.72  ±  0?1 
"  "  "  nadir-point,  58.97  ±  0.1 

Mean,  46  11  58.84  Plantamoub,  Mhn. 

de  la  Soc.  de  Physique  et  d'Hist.  Nat.  de  Geneve,  XI.  15. 
Long.  E.  from  Paris,  0*-  15m-  16*  .22.     Astr.  Nachr.,  XX.  7. 

N.  Lat.    38°  54'  26".l.     Astron.  Journ.,  I.  69. 

Long.  W.  from  Washington,  0*-  0m-  6"\20.     Astron.  Journ.,  I.  70. 

Gauss  found,  Best.  d.  Breit. -Untersch.,  p.  71,  for  the  N.  Latitude  of  the 

meridian-circle,  51°  31'  47".85,  with  the  weight  60.9. 
The  Longitude  of  the  same  Gauss  found  (Ibid.)  by  his  trigonometrical 
survey  to  be  West  of  the  meridian-circle  in  Altona  by  7.211  Paris 
Toises.   Using  Bessel's  data  we  find  1"  =  148.33  Toises,  whence  we 
have, 

Gottingen  West  of  Altona, 
Altona  East  of  Greenwich, 
Gottingen  East  of  Greenwich,    0  39  46.102 
For  the  old  Observatory, 

Lat  =  +51°  31'  55".6.     Monatl.  Corr.,  XXVII.  483. 
Long.  E.  of  Paris,  &•  30*  25\2.    Astr.  Nachr.,  II.  407,  408. 

(Seeberg.) 

N.  Lat.    50°  56'  5".  19.    Gauss,  Best.  d.  Breit. -Untersch.,  p.  80. 
For  the  Longitude  E.  from  Paris,  , 

Wuem  found  by  11  occultations  (Astr.  Nachr.,       K 

II.  405),  0  33  34*8  ±  0.13 

Peters  found  (Astr.  Nachr.,  V.  68),  weight. 

Seeberg  East  from  Altona,  3  10.2      2 

"      "     Gottingen,         3    8.9     15 
West  "     Konigsberg,     39     5.6 
East    "     Paris,  33  34.3 

West  "     Vienna,  22  38.0 

Whence,  using  the  present  data,  we  find, 

Seeberg  E.  from  Paris,  0  33  33.66 

Mean,  0  33  34.2 

For  the  Observatory  attached  to  Professor  Hansen's  house, 

Long.  E.  from  Paris,  0b-  33m-  30*-.046.     Schumacheh,  Astr.  Nachr., 
XXIII.  263. 


18 
24 
17 
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Greenwich,     .    N.  Lat.    51°  28'  38".2.    Airy,  Mem.  Astr.  Soc,  XVII.  p.  49. 

Long.  W.  from  Paris,  0"   9n-  21'. 46   ±  15.     Henderson,  Phil. 
Trans.,  1827,  p.  286.     See  also  Washington.    , 


Hamburg. 


Hndion. 


Kuan.     .    . 
linipberg.    • 

IiBimmiiiwte. 
lelpric.    .    . 


Leyden*    • 
IiYcrpool. 


N.  Lat.    53°  33'  7",  by  geodetical  connection  with  Altona.    Preface 

to  Rumker's  Catalogue. 
The  Longitude  given  in  the  table  is  derived  thus  : 

Hamburg  E.  from  Altona  (Hansen,  Astr.  Nachr.,        h.    m.    «. 

VIII.  277),  0    0    7*41 

Altona  £.  from  Greenwich  (Strttve,  Exp.  Chron. 

de  1844),  0  39  46.15 

Whence  Hamburg  £.  from  Greenwich,  0  39  53.56 

N.  Lat  41°  14'  42".6.     Looms,  Trans.  Am.  Phil.  Soc,  N.  S.,  X.  61. 
Long.  W.  from  Philadelphia  (U.  S.  Coast-Survey), 

h.     m.     a. 

By  3  sets  Eastern  clock-signals,  0  25    5.72 

"  2   "    Western  "  5.68 


Philadelphia  E.  from  Washington, 
Hudson  W.  from  Washington, 


0  25     5.70 
7  33.64 


0  17  32.06 

Professor  Looms  deduced  from  moon-culminations, 
Hudson  W.  from  Greenwich,  5b-  25m#  41\3.     Astr.  Journ.,  I. 
67. 

N.  Lat.    55°  47'  28".  1.     Astr.  Nachr.,  XXVIII.  47. 

Long.  E.  from  Berlin,  2h-  22m  57'  .0.    Berl  Astr.  Jahrb.,  1854,  p.  293. 

N.  Lat.    54°  42'  50."4.    Bessel,  Astr.  Nachr.,  I.  248. 

Long.  E.  from  Paris,  1  12  38.8    Wurm,  Astr.  Nachr.,  III.  437. 

38.93  Bessel,  "  III.  46. 

M«an,  1  12  38.9 

N.  Lat    48°  3'  23 '.81  ±0".03.     Astr.  Nachr.  XXXVII.  271. 
Long.  E.  from  Paris,  0*-  47m'  ll1 .96.    Schumacher,  Astr.  Nachr. f 
XXIJI.  263. 


0,0  Weight. 

51  20  20.7  ±0.36    26.37 
20.4 


(Pleissenburg.) 

N.   La.t     D'Arrest,  Astr.   Nachr., 

XXVIII.  148, 

D'Arrest,  Astr.  Nachr.,  XXVIII.  160, 
Long.  E.  from  Greenwich,  0*   49m  28'\5. 

N.  Lat  52°  9'  28".  16  =b  0".15  )  Kaiser,  Astr.  Nachr., 

Long.  E.  from  Paris,  0h  8»-  35\97  drC.19  i  XVII.  100. 

N.  Lat. +  53°  24'  47".72.     M..  Notices  Astr.  Soc.  XIII.,  247. 
Long.  W.  from  Greenwich,-  0*    12ra   0M1    Naut.  Aim.,  1852,  p.  598. 
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London*     .     (Mr.  Bishop's  Observatory.) 

N.  Lat    51°  31'  29".8.    Astr.  Obs.  at  the  Observatory  South  Villa, 

p.  xix. 
Long.  W.  from  Greenwich,  0*-  0m-  37M. 

Madras.    .    N.  Lat.   13°  4'  9".2. 

Long.   E.   from  Greenwich,  5*-  20--  57*-.    Taylor,  Madras  General 
Catal.,  1844,  Pref.  p.  ii. 

Mannheim.    N.  Lat  49°  29'  12".9.    Astr.  Nachr.,  XII.  129. 
•  Long.  E.  from  Paris,  as  determined 

By  Wurm,  from  occuitations  (Astr.  Nachr.,  VIII.  458),     0  24  29.92 
"   connection  with  Strasburg  (Astr,  Nachr.,  XV.  280),  29.87 

"    Vienna   (Astr.  Nachr.,  XV.  279; 
XXIU.  263),  30.28 

By  connection  with  Dunkirk  (Muffling,  Astr.  Nachr., 

XV.  279),  30.05 

By  Olufsen  from  Solar  Eclipse  (Astr.  Nachr.,  XXII.  234),  30.10 

Mean,  0  24  30.04 

Harkiee.   .    N.  Lat.  54°  W  31".72.    Astr.  Journ.,  II.  12. 

Long.  W.  from  Greenwich,  0*-  33m-  48\4.     Naut.  Aim.,  1852,  p.  598. 

Marseille*.      N.  Lat.  43°  17'  49".    Monatl.  Corresp.,  Xffl.  139. 
Long.  E.  from  Paris,  according  to 
Lindenau  (Monatl.  Corr.,  XIX.  421), 
Wurm  (Monatl.  Corr.,  XXVI.  185), 

"      (Astr.  Nachr.,  IV.  33), 
Innes  (Astr.  Nachr.,  VIII.  435), 

Mean, 


No.  Obs. 

4 

h.     m.    8. 

0  12  7.7 

19 

7.6 

12 

7.5 

4 

7.05 

0  12  7.1 


Milan.  (Brera.) 

N.  Lat.  45°  28'  0".7.     Corresp.  Astron.,  V.  300 ;  Effem.  Astr.  di  Mi- 

lano,  1846,  App.,  pp.  73-86. 
Long.  E.  from  Paris, 

Daussy  found  from  31  occuitations  (Conn.  d.  Temps,     h 

1836,  Add.,  p.  131),  ^    ^       0  27  24*91 

Littrow  found  Milan  W.  from  Vienna  (Ibid.),  28  45.63 

56  11.07 

0  27  25.44 
Mean,  0  27  25.18 

Modena.    .    N.  Lat    44°  38'  52".75.    BiAiicm,  Astr.  Nachr.,  XVI.  221 ;  Atti  del  R. 
Osserv.  di  Modena,  I.  336  (1834). 
Long.  E.  from  Milan,  0h-  6m   55'  .99.     Id.,  p.  337. 
Hence  E.  from  Paris, 
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h.     m.     ■. 

By  comparison  with  Milan,    0  34  20.45 
Wurm  from  occultations,  23.5  Astr.Nachr.,1.  504. 

.     "        "  "  24.5  "  m.222. 

Steczkowski  from  occultations,      21.81         u  XVI.  299, 302. 

Olufsen  from  solar  eclipse,  22.32         "         XXII.  234. 

Mean,  0  34  22.51 

lOMOW.    .    N.  Lat.    55°  45'  19".8.    Schweizer,  Astr.  Nachr.,  XXVII.  215. 

Long.  Moscow  E.  from  Pulkowa,      0  28  58.2  Astr.  Nachr.,  XXIV.  90. 
Pulkowa  E.  from  Greenwich,  2     1  19.09 
Moscow  "     "  "  .  2  30  17.29 

Innieh*    .    (Bogenhausen.) 

N.  Lat.    48°  8'  45".    Soldner,  Astr.  Nachr.,  IX.  422. 

Long.  E.  from  Paris,  0*-  37m  4'-.98.    Astr.  Nachr.,  VIII.  148. 

Naples.     .    N.  Lat.  40°  51'  46".63.    Brioschi,  Astr.  Nachr.,  V.  294. 

The  Longitude  adopted  is  that  by  which  Peters  has  apparently  made  his 
reductions,  Astr.  Nachr. t  XXIII.  302, 303,  according  to  which  we  have, 
Naples  E.  from  Berlin,  0"  3"-  26\0. 
For  determinations  from  solar  eclipses  by  Brioschi  and  Santini,  see 
Astr.  Nachr.,  VI.  413. 

totold.     .    N.I*tJ>l°45/36".0  J  ^  M  m 

Long.  W.  from  Greenwich,   0*-  5m-  2\6  > 

PadM.     .    N.  Lat.  45°  24'  2".5.    Santiki,  Astr.  Nachr.,  VL  411 ;  XVII.  346. 
Long.  E.  from  Paris,  h    m.  •. 

Wtom  (Astr.  Nachr.,  IV.  347),  0  38  7.7 

Padua  E.  from  Milan  by  powder  signals  h    m.    ■ 

(Fallon,  Astr.  Nachr.,  IV.  115),  0*  10  4&27 

Milan  E.  from  Paris,  27  24.18 

0  38  7.45 
Mean,  Padua  E.  from  Paris,  0  38  7.57 

Palermo.   .    N.  Lat.   38°  6'  44".    Cacciatore,  Del  Real  Osservatorio  di  Palermo 
Libri  VII.,  VIII.,  IX.,  p.  2  ;  Storia  Celeste  del  R.  Osserv.  di  Palermo, 
in  Ann.  d.  Wiener  Stemwarte,  XXIV.  6. 
Long.  E.  from  Paris,  O^  44m-  4\0.    Dausst,  Add.  Conn.  d.  Temps, 
1835,  p.  8. 

Bianchi,  Astr.  Nachr.,  XVII.  350,  calls  the  latitude  of  the  Palermo 
Observatory,  +38°  6;  25".50. 

Paiamfttta.     S.  Lat.  33°  48'  49".79.    Rumker,  Phil.  Trans.,  1829,  Part  HI.  p.  16. 
Long.  E.  from  Greenwich,   IIP-  4m-  6-  .25.    Ibid.,  p.  29. 
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Pad*.      .     .     N.  Lat.  48°  5C  13".2.     Conn.  d.  Temps,  1835,  p.  356. 
Long,  as  above  under  Greenwich. 

St  Petersburg.     (Academy.) 

N.  Lat   59°  56'  29".67. 

Long.  W.  from  Pulkowa,  0M;  5M94.    Stbuve,  Description  deV  Ob*, 
de  Poulkova,  p.  292. 

FtdlttdelphifU      N.  Lat.   39°  57'  7".5.    MS.  communication  from  Professor  Kendall. 
Long.  E.  from  Washington  (U.  S.  Coast  Survey), 

in.      s. 

By  5  sets  Eastern  clock-signals,        7  33.66 
"      "       Western        "  33.60 


Mean, 

7  33.63 

Long.  Jersey  City  Station  E.  from  Washington, 

By  2  sets  Eastern  clock-signals, 

12  3.58 

«      "       Western         " 

3.52 

Mean, 

12  3.56 

Long.  W.  from  Jersey  City  Station, 

By  8  sets  Eastern  clock-signals, 

4  29.91 

14               (4               44                 44                 44 

29.84 

Mean,  4  29.88 

Hence  we  may  use, 

Jersey  City  Station  E.  from  Philadelphia,    0    4  29.89 

u  44  u       Washington,     0  12    3.53 

Philadelphia,  "  "  0    7  33.64 

Prague.    .    .    N.  Lat.  50°  &  18".5.    David,  Astr.  Nachr.,  VIII.  198. 
Long.  E.  from  Paris, 
Meanof6occultations(il»tr.2VflcAr.,XVL299,  k    ^    ft 

302),  0  48  21.66  ±  4.15 

Hansen  from  occultations  (Astr.  Nachr.,  XVII. 

170),  19.59  ±  3.67 

Mean,  Prague  E.  from  Paris,  0  48  20.50 

Pttlkowo.      .    N.  Lat.  59°  46'  18".70.    Struve,  Descr.  de  V  Obs.  de  Poulkova,  p.  290. 

Long.  E.  from  Altona  (Exp.  Chron.  de  1843,  ^    a    fc 

p.  144),  1  21  32.523  ±  0.039 
Altona  E.  from  Greenwich  (Exp.  Chron. 

de  1844,  p.  206),  0  39  46.151  =fc  0.042 

Pulkowa  E.  from  Greenwich  (Exp.  Chron.     

de  1844,  p.  ix.),  2     1  18.674  =fc  0.057 

.     .     (Collegio  Romano.) 

N.  Lat.  41°  53'  54".     Conn.  d.  Temps,  1840,  p.  354. 
Long.  E.  from  Greenwich,  0*-  49BW  54\7.     Astr.  Naehr.,  YUL  88. 
62 
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8an  Fernando.     N.  Lat.    36°  27'  45".     Carresp.  Astron.,  XIV.  240. 

Long.  W.  from  Paris,  0b-  34ra-  10--.6  dzO-^l.    Astr.  Nachr.,lX.S58. 

8ontiag0.       .     (Observatory  of  the  U.  S.  Astronomical  Expedition.) 

S.  Lat.  32°  26'  24/;.8.    Gilliss,  Astron.  Journ.,  III.  55. 
Long.  W.  from  Greenwich,  4*-  42m-  18*  .9.    Gilliss,  Astron.  Jovrn^ 
II.  118. 

Senftenberg.   .    N.  Lat   50<>  5'  10;M.  \  Astr.  Naekr.,  XXXI.  174,231. 

Long.  E.  from  Berlin,  0*-  12m-  15\  J  * 

YienM.     .     .    N.  Lat.  48°  12'  35".5.     Berl.  Astr.  Jahrb.,  1852,  p.  290. 

Long.  E.  from  Paris,  0h-  &&*•  11\07.    Schumacher,  Astr.  Nachr., 
XXIII.  263. 

Washington.  .    N.  Lat.   38°  53'  39".25.     Astron.  Journ.,  III.  12. 

Long.  W.  from  Greenwich,  as  derived  from  data  of  the  U.  S.  Coast 
Survey,  up  to  1852,  5h-  8~  ll'\2. 
Lieutenant  Maury  uses  5h-  8m'  10"\  17.     Astron.  Journ.,  HI.  12. 

The  situation  of  the  first,  or  provisional,  Naval  Observatory,  in  which 

were  made  the  observations  published  by  Lieutenant  Gilliss  was, 
N.  Lat.  38°  53'  32,,.8.    Gilliss,  Astr.  Obs.,  p.  viii. 
Long.  W.  from  Greenwich,  5h#  8™"  4-\6.    Ibid.,  p.  x. 

Wilna.     .     .    N.  Lat.   54°  40/  59".l.     Astr.  Nachr.,  IV.  562. 

Long.  E.  from  Paris,  h 

Wurm  from  22  occultations  (Astr.  Nachr.,  VIII.  96),      1  31  50.4 
Steczkowski  from  1  occultation  (Astr.  Nachr.,XVl.  302),  48.3 

Mean,  1  31  50.31 

These  results  are  arranged  in  the  following  Table  for  reference. 
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POSITIONS    OF    THE    PRINCIPAL    OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  considered  as  positive,) 

Longitude 

Longitude 
from  Washington 

Longitude 

Place. 

Latitude. 

from  Washington 

from  Greenwich  la 

in  Time. 

in  Arc. 

Arc 

Abo, 

-60  26  56.8 

^mm 

h,     m.      s. 

6  37  20.0 

260°  40'    0*6 

337°  42  48*6 

Altona, 

-53  32  45.3 



5  47  57.4 

273     0  39.8 

350    3  27.8 

Athens, 

- 

-37  58  20 



6  43    6.4 

259  13  24.2 

336  16  12.2 

Berlin, 

-52  30  16.7 



6     1  46.1 

269  33  28.1 

346  36  16.1 

Bilk, 

-51  12  25 



5  35  16.1 

276  10  58.1 

353  13  46.1 

Bonn, 

-50  43  45.0 



5  36  35.7 

275  51     5.1 

352  53  53.1 

Breslau, 

-51     6  56.0 



6  16  21.2 

265  54  42.0 

342  57  30.0 

Brussels, 

-50  51  10.7 



5  25  38.8 

278  35  18.0 

355  38     6.0 

Cambridge  (Eng.), 

-52  12  51.8 



5     8  34.7 

282  51  18.9 

359  54     6.9 

Cambridge  (Mass.), 

- 

-42  22  48.6 



0  23  41.5 

354    4  36.& 

71     7  24.9 

Cape  of  Good  Hope, 

—33  56     3 



6  22     7.2 

264  28  12.3 

341  31     0.3 

Christian  ia, 

|-59  54  43.7 



5  51     6.0 

272  13  30.6 

349  16  18.6 

Cincinnati, 

-39     5  54 

+ 

0  29  46.9 

7  26  42.8 

84  29  30.8 

Copenhagen, 

-55  40  53.0 

5  58  30.5 

270  22  22.5 

347  25  10.5 

Cracow, 

-50    3  50.0 



6  28    2.4 

262  59  23.4 

340    2  11.4 

Dorpat, 

-58  22  47.1 



6  55    5.8 

256  13  33.6 

333  16  21.6 

Dublin, 

- 

-53  23  13 



4  42  49.2 

289  17  42.0 

6  20  30.0 

Durham, 

-54  46     6.4 



5     1  53.2 

284  31  42.0 

1  34  30.0 

Edinburgh, 

-55  57  23.2 



4  55  28.2 

286     7  57.0 

3  10  45.0 

Florence, 

- 

-43  46  40.8 



5  53  12.9 

271  41  47.1 

348  44  35.1 

Geneva, 

-46  11  58.8 



5  32  48.9 

276  47  46.8 

353  50  34.8 

Georgetown, 

-38  54  26.1 

+ 

0    0     6.2 

0     1  33.0 

77    4  21.0 

Gottingen, 

-51  31  47.9 

5  47  57.3 

273    0  40.5 

350     3  28.5 

Gotha, 

-50  56     5.2 



5  51     6.9 

272  13  17.1 

349  16     5.1 

Greenwich, 

-51  28  38.2 



5     8  11.2 

282  57  12.0 

0     0    0 

Hamburg, 

-53  33     7 



5  48    4.8 

272  58  48.6 

350     1  36.6 

Hudson, 

-41   14  42.6 

+ 

0  17  32.1 

4  23    0.9 

81  25  48.9 

Kasan, 

-55  47  23.1 

8  24  43.1 

233  49  13.1 

310  52     1.1 

Konigsberg, 

-54  42  50.4 



6  30  11.6 

262  27     6.6 

339  29  54.6 

Kremsmunster, 

- 

-48     3  23-8 



6    4  44.6 

268  48  50.7 

345  51  38.7 

Leipsic, 

-51  20  20.7 



5  57  39.7 

270  35     4.5 

347  37  52.5 

Leyden, 

-52    9  28.2 



5  26     8.6 

278  27  50.6 

355  30  38.6 

Liverpool, 

-53  24  47.7 



4  56  11.1 

285  57  13.7 

3    0     1.7 

London, 

-51  31  29.8 



5     7  34.1 

283     6  28.5 

0     9  16.5 

Madras, 

-13     4     9.2 



10  29     8.2 

202  42  57.0 

279  45  45.0 

Mannheim, 

-49  29  12.9 

_ 

5  42    2.7 

274  29  19.5 

351  32     7.5 

Markree, 

-54  10  31.7 



4  34  22.8 

291  24  18.0 

8  27     6.0 

Marseilles, 

-43  17  49 



5  29  40.2 

277  34  57.2 

354  37  45.2 

Milan, 

- 

-45  28     0.7 



5  44  57.8 

273  45  32.4 

350  48  20.4 

Modena, 

- 

-44  38  52.8 



5  51  55.2 

272     1   12.5 

349     4     0.5 

Moscow, 

-55  45  19.8 



7  38  28.5 

245  22  52.7 

322  25  40.7 

Munich, 

- 

-48     8  45 



5  54  37.6 

271  20  35.4 

348  23  23.4 

Naples, 

-40  51  46.6 



6     5  12.1 

268  41  58.1 

345  44  46.1 

Oxford, 

-51  45  36.0 



5     3    8.6 

284  12  51.0 

1  15  39.0 

Padua, 

-45  24     2.5 



5  55  40.2 

271     4  56.6 

348    7  44.6! 

Palermo, 

-38     6  44 



6     1  36.7 

269  35  50.1 

346  38  38.1 
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Place. 


Latitude. 


Longitude 

from  Washington 

In  Time. 


Longitude 

from  Washington 

in  Arc 


Latitude 

from  Greenwich 

in  Arc 


Paramatta, 

Paris, 

St.  Petersburg, 

Philadelphia, 

Prague, 

Pulkowa, 

Rome, 

San  Fernando, 

Santiago, 

Senftenberg, 

Vienna, 

Washington, 

Wilna, 


—33 

--48 
--59 
--39 
--50 
--59 
--41 
--36 
—33 
+50 
--48 
--38 
--54 


48  49.8 
50  13.2 

56  29.7 

57  7.5 
5  18.5 

46  18.7 
53  54 
27  45 
26  24.8 
5  10.1 
12  35.5 
53  39.3 
40  59.1 


h.  m. 

+8  47  42.6 


—5 

—7 
— 0 
—6 
—7 
—5 


—6 
—6 
— 0 
■^-6 


17  32.7 

9  24.7 

7  33.6 

5  53.2 

9  29.9 

58  5.9 

43  22.1 

—0  25  52.3 

14  1.1 

13  43.7 

0  0 

49  23.0 


131  55  38.3 

280  36  50.1 

252  38  49.8 
358  6  35.4 

268  31  42.6 

252  37  31.9 

270  28  31.5 
289  9  29.1 

353  31  55.5 

266  29  43.1 

266  34  4.1 

0    0    0 

257  39  15.5 


208  58  26.3 
357  39  38.1 
329  41  37.8 

75     9  23.4 

345  34  30.6 

329  40  19.9 

347  31  19.5 

6  12  17.1 

70  34  43.5 
343  32  31.1 
343  36  52.1 

77  2  48.0 
334  42     3.5 
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ON  THE  ARRANGEMENT  AND    USE  OF   THE    TABLES  IN 

THIS  EPHEMERIS. 


This  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  is  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  suited  to  the  convenience  of  Astronomers,  on  this  continent  particu- 
larly, and  is  adapted  to  the  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  Sun  and  Moon  ;  the  Distances  of  the  Moon  from 
the  centres  of  the  Sun  and  the  four  most  conspicuous  Planets,  and  from  certain  Fixed  Stars ; 
the  Ephemeris  of  the  Planets  Venus,  Mars,  Jupiter,  and  Saturn  ;  the  Mean  Places  of  100 
principal  Fixed  Stars,  for  January  1,  1857  ;  and  also  Chauvenet's  New  and  Accurate  Meth- 
od of  correcting  Lunar  Distances,  his  Improved  Method  of  finding  the  Error  and  Rate  of  a 
Chronometer  by  Equal  Altitudes,  and  some  useful  Tables,  constituting  an  Appendix. 

Time.  —  Astronomers  make  use  of  three  kinds  of  time,  Sidereal  Time,  Mean  Time,  and 
True  or  Apparent  Time.  As  there  is  frequent  occasion  to  pass  from  one  to  another  of  these 
modes  of  reckoning  time,  the  explanation  of  their  nature,  and  of  the  manner  of  doing  this, 
properly  precedes  an  explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time  is  measured  by  the  successive  returns  of  the  mean  place  of  a  star  to  the 
meridian.  These  returns  are  precisely  equal,  and  the  mean  daily  motion  of  the  star  is  uni- 
form ;  or,  in  other  words,  the  diurnal  rotation  of  the  earth  on  its  axis  is  strictly  uniform. 

The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the  passage 
of  the  vernal  equinox  over  the  superior  meridian,  and  terminating  with  its  return  to  the  same 
point.  The  daily  change,  therefore,  in  the  right  ascension  of  the  vernal  equinox  caused  by 
the  motion  of  precession  in  right  ascension,  produces  a  difference  between  the  length  of  the 
sidereal  day  thus  adopted,  and  the  true  sidereal  or  star  day.  But  this  change  is  annually 
about  50",  or  3*  .3  in  time,  so  that  the  daily  change  is  less  than  C  .01,  and  is  wholly  insen 
sible. 

True  or  Apparent  Time  is  measured  by  the  successive  returns  of  the  sun  to  the  meridian 
of  the  place  of  observation.  The  interval  between  these  returns  is  called  a  Solar  Day,  and 
the  hour  angle  of  the  sun,  or  its  distance  from  the  meridian,  is  called  Solar  Time.  This  is 
the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive  re- 
turns of  the  sun  to  the  meridian  are  not  exactly  equal,  but  depend  upon  the  variable  motion 
of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  different 
causes :  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that 
the  sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion,  a 
fictitious  sun,  called  a  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
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Mean  Time,  which  is  perfectly  equable  in  its  increase,  is  denoted  by  the  motion  of  this 
mean  sun;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance  of 
it,  and  at  other  times  is  behind  it. 

The  difference  between  the  true  and  mean  time  is  called  the  Equation  of  Time,  which  is 
always  expressed  in  mean  time.  By  means  of  it  we  pass  from  true  to  mean  time,  or  the  re- 
verse. Thus,  if  the  true  time  be  given,  the  mean  time  corresponding  to  it  will  be  obtained 
by  adding  or  subtracting  the  equation  of  time,  according  to  the  precept  at  the  head  of  the 
column  in  which  it  is  found.  If  the  mean  time  be  given,  the  true  time  is  obtained  by  apply- 
ing the  equation  of  time  in  the  sense  opposite  to  that  directed  by  this  precept.  These  trans- 
formations are  algebraically  expressed  as  follows :  — 

mean  time  =  true  time    -4-  equation  of  time ; 
true  time    =  mean  time  —  equation  of  time. 

Day.  —  According  to  the  customs  of  society,  the  hours  are  counted  from  0  to  12  from 
noon  to  midnight,  after  which  they  are  again  reckoned  from  0  to  12  from  midnight  to  noon. 
The  civil  day  consists  of  twenty-four  hours,  but  is  divided  in  this  manner  into  two  periods, 
commencing  at  midnight.  In  this  respect  it  differs  from  the  astronomical  day,  which  com- 
mences at  noon.  The  civil  day  comprises  twenty-four  hours,  from  one  midnight  to  the  next 
following.  The  first  period  of  twelve  hours  is  marked  A.  M.,  the  last  period  of  twelve  hours 
is  marked  P.  M.  The  astronomical  day  also  comprises  twenty-four  hours,  but  they  are 
counted  from  0  to  24,  and  from  the  noon  of  one  day  to  that  of  the  next  following. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part  of 
the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  part  of 
the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  10th,  2b-  A.  M., 
civil  day,  is  January  9th,  14h*,  astronomical  day ;  and  January  9th,  2h*  P.  M.,  civil  day,  is 
also  January  9th,  2h#,  astronomical  day.  The  rule,  then,  for  the  transformation  of  the  civil 
time  into  astronomical  time  is  this:  if  the  civil  time  is  marked  A.  M.,  take  one  from  the 
date,  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ;  if  the  civil 
time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had 
without  further  change. 

The  Nautical  part  of  the  Calendar  is  divided  into  twelve  months,  and  to  each  month  are 
assigned  eighteen  pages,  of  which  the  contents  are  as  follows :  — 

Pages  I.,  II.,  III.  are  devoted  to  the  Ephemeris  of  the  Sun.  Page  I.  contains,  first,  the 
Apparent  Right  Ascension  and  Declination  of  the  sun  at  Greenwich  apparent  noon. 

The  former  of  these  quantities  is  used  for  finding  the  error  of  a  clock  regulated  to  sidereal 
time.  The  difference  between  the  time  by  the  clock  of  the  meridian  passage  of  the  sun, 
and  the  sun's  right  ascension  reduced  to  mean  noon,  is  the  error  of  the  clock  from  sidereal 
lime.  It  is  also  employed  in  determining  the  time  by  the  transit  of  a  fixed  star  over  the 
meridian,  as  is  explained  in  page  223  of  Bowditch's  American  Practical  Navigator.  The 
use  of  the  sun's  declination  in  finding  the  magnetic  amplitude  and  azimuth,  the  latitude  by 
altitudes  of  the  sun  in  and  out  of  the  meridian,  the  time,  &c.,  is  also  so  clearly  defined  in  this 
standard  work,  which  is  in  the  hands  of  all  American  seamen,  that  any  further  explanation 
in  this  place  is  unnecessary.  Adjoining  the  columns  of  Right  Ascension  and  Declination 
are  the  differences  of  these  quantities  for  one  hour  (at  noon),  by  means  of  which  they  may 
be  calculated  for  any  time  out  of  the  meridian,  by  multiplying  this  difference  by  the  hours 
and  parts  of  hours  from  noon,  and  adding  the  amount  to,  or  subtracting  it  from,  the  quantity 
at  noon,  according  as  it  is  increasing  or  decreasing.  If,  for  example,  the  declination  of  the 
sun  were  required  at  3h-  40m  P.  M.,  of  Sunday,  January  18th,  1857,  the  declination  of  the  sun 
would  be  taken  out  first  for 
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January  18th,  at  noon,  20  29  38.1  S. 

From  which  subtract  the  diff.  for  1  hour,  30;/.87,  multiplied  by  3,  1  32.6 

20  28     5^5 

And  the  proportional  part  for  40  minutes,  20.6 

The  result  is  the  sun's  declination  on  the  18th,  at  3b  40m-  P.  M.,  20  27  44.9 

The  difference  for  one  hour  is  not  the  same  for  every  hour  in  the  twenty-four ;  but  being 
given  in  the  pages  of  this  ephemeris  for  the  first  hour  of  the  day,  it  is  sufficiently  accurate  for 
the  purposes  of  the  navigator. 

The  column  of  the  Sun's  Semidiameter  requires  no  explanation. 

The  column  headed  Sidereal  Time  of  the  Semidiameter  passing  the  Meridian,  is  employed 
in  obtaining  the  passage  of  the  sun's  centre  over  the  wires  of  a  transit-instrument,  when  the 
passage  of  one  limb  only  has  been  observed.  If  the  western  limb  has  been  observed,  the 
quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  over  the  middle  wire,  or 
the  mean  of  the  times  of  transit  over  all  the  wires ;  but  if  the  eastern  limb  has  been  observed, 
the  quantities  in  this  column  are  to  be  subtracted. 

The  next  column  contains  the  Equation  of  Time,  which,  as  has  been  before  explained,  is 
the  number  of  minutes  and  seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or 
the  time  given  by  an  observation  of  the  sun,  to  obtain  the  mean  time,  or  the  time  shown  by  a 
clock.  The  heading  of  the  column  directs  the  manner  in  which  the  equation  is  to  be  applied, 
and  where  there  is  a  change  in  the  course  of  the  month  from  addition  to  subtraction,  or  the 
reverse,  as  in  the  months  of  April  and  June,  the  two  different  directions  are  separated  by  a 
line,  while  a  corresponding  line  below  points  out  the  date  at  which  the  change  takes  place. 
The  difference  for  one  hour  is  given  in  an  adjoining  column,  by  means  of  which  the  equation 
for  any  time  from  noon  is  easily  obtained.  If,  for  example,  the  equation  of  time  for  January 
16th,  at  3h  20m<  P.  M.,  were  required,  we  should  have 

m.      s. 

Equation  for  January  16,  at  noon,  10     8.52 

Correction  for  3h-  20m   (additive),  2.81 

Equation,  January  16,  at  3h  20ra  P.  M.,  10  11.33 

Which,  according  to  the  rule  at  the  head  of  the  column,  is  to  be  added  to  apparent  time  to 
obtain  mean  time. 

Page  II.  contains  the  Apparent  Right  Ascension  and  Declination  of  the  Sun,  and  the  Equa- 
tion of  Time  for  Greenwich  Mean  Noon ;  to  these  is  added  a  column  containing  the  Sidereal 
Time  of  Mean  Noon. 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sun,  and  the  Logarithm  of  the  Dis- 
tance of  the  Earth,  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given  in  two 
columns  headed  X  and  X' ;  the  one,  X,  is  the  Sun's  longitude  counted  from  the  true  equinox 
of  the  date ;  the  other,  X',  is  the  same  coordinate  counted  from  the  mean  equinox  of  the  begin- 
ning of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  Sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  Radius 
Vector  are  likewise  given.  The  longitudes  of  the  Sun  are  the  true  longitudes,  not  affected  by 
aberration.     The  last  column  on  this  page  contains  the  Mean  Time  of  Sidereal  Noon. 

Page  IV.  of  the  Nautical  part  contains  the  Moon's  Semidiameter  and  Horizontal  Parallax 
for  every  noon  and  midnight.  The  former  may  be  corrected  for  any  time  between  the  dates 
for  which  it  is  given  in  the  Ephemeris,  by  means  of  Table  XI.  of  Bowditch's  Navigator,  or 
simply  by  computing  the  proportional  part. 

This  is  readily  done  by  considering  that  the  semidiameter  is  given  for  every  twelve  hours, 
that  the  difference,  therefore,  between  any  two  successive  semidiameters  corresponds  to 
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twelve  hours,  and  that  the  difference  required  (or  correction)  is  that  difference  which  corre- 
sponds to  a  time  less  than  twelve  hours.  If,  for  example,  the  semidiameter  of  the  moon  is  to 
be  taken  out  for  9  o'clock,  P.  M.  of  the  3d  of  January,  then  we  say  that  as  twelve  hours  b 
to  1".5,  the  whole  difference  between  the  semidiameters  at  noon  and  midnight  of  the  3d,  so  is 
nine  hours  to  I'M,  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  it  is  in- 
creasing ;  the  moon's  semidiameter,  then,  for  Jan.  3d*  9b*  is  16'  9".8.  Adjoining  the  columns 
containing  the  Moon's  Horizontal  Parallax  for  noon  and  midnight,  are  columns  giving  the 
change  which  these  quantities  undergo  in  one  hour.  The  sign  plus  or  minus  (-H  or  — )  is 
prefixed  to  these  differences,  showing  whether  they  are  additive  or  subtractive,  or,  in  other 
words,  whether  the  horizontal  parallax  is  increasing  or  decreasing.  In  order  to  reduce  the 
parallax  to  any  time  intermediate  between  those  dates  for  which  it  is  given  in  the  Ephemeris, 
the  mode  of  proceeding  is  that  which  has  been  already  explained  in  the  case  of  the  equation 
of  time.  The  Moon's  Meridian  Passage,  which  is  given  on  this  page  to  minutes  and  tenths 
of  minutes,  is  also  accompanied  with  a  column  of  differences  for  one  hour,  hy  means  of 
which,  having  the  longitude  turned  into  time,  the  time  of  the  moon's  meridian  passage  at  any 
other  place  may  be  computed.  Or  it  may  be  more  quickly  derived  from  Bowditch's  Table 
XVIII. ,  by  simple  inspection.  The  last  column  of  this  page  contains  the  Age  of  the  Moon, 
to  tenths  of  days,  or  the  time  elapsed  since  the  preceding  new  moon.  It  requires  no  ex- 
planation. 

The  pages  from  V.  to  XII.  inclusive  are  taken  up  with  the  Moon's  Right  Ascension  and 
Declination,  which  are  given  for  every  hour  of  every  day  in  the  month,  and  are  accompanied 
with  columns  of  differences  for  every  minute  of  each  hour.  The  right  ascension  and  declina- 
tion of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the 
moon  would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  lati- 
tude and  time.  These  quantities  are  wanted  for  Greenwich  mean  time,  which  is  either  taken 
directly  from  the  face  of  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longi- 
tude, turned  into  time,  to  the  local  time  of  the  computer.  They  have  only  to  be  corrected 
for  the  minutes  and  seconds  of  the  time  at  Greenwich.  .Thus,  if  the  right  ascension  and 
declination  of  the  moon  were  required  for  Thursday,  January  ld*  8h-  10m',  we  have  only  to  add 
to  the  right  ascension  at  8h-  as  given  in  the  Ephemeris,  viz.  to  23h  25m*  5**. 44,  the  product  of 
the  difference  for  one  minute  in  the  adjoining  column  multiplied  by  10,  the  product,  that  is, 
of  2'. 0617  by  10,  or  20*. 62;  the  result  is  the  moon's  right  ascension  at  the  required  time, 
equal  to  23h  25*'  26'  .06.  If  we  were  to  take  out  the  declination  for  the  same  date,  the  cor- 
rection for  the  ten  minutes  above  the  hour  would  be  subtractive,  because  the  declination, 
unlike  the  right  ascension,  is  decreasing;  thus, — 

Moon's  declination  for  January  ld-  8b-  5  43    4.3  S. 

Correction  for  10m*  is  162".8,  or  2  42.8 

Moon's  declination  for  January  ld  8h  10"-  .        5  40  21.5 

The  last  page  of  the  right  ascensions  and  declinations  contains  the  Phases  of  the  Moon,  and 
the  dates  of  the  Moon's  Perigee  and  Apogee,  or  least  and  greatest  distance  from  the  earth. 

The  remaining  six  pages  of  the  month  are  occupied  by  the  Lunar  Distances.  They  are 
given  in  the  same  manner  as  in  the  British  Nautical  Almanac,  in  order  to  conform  to  the 
rules  of  Bowditch's  Navigator.  These  tables  contain  the  geocentric  distances  of  the  centre 
of  the  moon  from  the  sun,  the  larger  planets,  and  certain  fixed  stars,  at  intervals,  of  three 
hours,  beginning  with  the  noon  of  each  day.  All  the  distances  that  can  be  observed  on  the 
same  day  are  grouped  together  under  that  date,  and  the  letters  E.  and  W.  are  affixed  to  the 
name  of  the  star  or  planet,  to  indicate  whether  they  are  on  the  east  or  west  side  of  the  moon. 
The  columns  are  read  from  the  left  to  the  right,  across  both  pages  of  the  same  opening.    The 
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principle  of  determining  the  longitude  by  means  of  lunar  distances  consists  in  this :  that  they 
furnish  the  navigator  with  the  means  of  comparing  his  own  time,  on  board  ship,  with  the  time 
at  the  Greenwich  Observatory.  At  the  moment  of  observing  a  distance  he  notes  the  time  by 
his  own  watch  or  chronometer,  and  by  looking  into  the  Ephemeris  he  discovers  what  o'clock 
it  is  at  Greenwich  when  the  moon  and  star  are  in  the  relative  position  with  regard  to  each 
other  which  he  has  measured  with  his  sextant  But  it  will  very  rarely  occur  that  the  naviga- 
-  tor's  true  distance,  that  is,  his  observed  distance  cleared  from  the  effects  of  refraction  and 
lunar  parallax,  will  be  found  in  the  Ephemeris.  It  will  prove  in  most  cases  to  be  a  quantity 
lying  between  two  given  distances.  He  is  obliged,  therefore,  to  take  the  difference  between 
his  own  true  distance  and  the  one  nearest  to  it  in  the  pages  of  the  Ephemeris,  and  to  apply 
to  the  time  standing  over  the  latter  a  correction  proportioned  to  this  difference.  This  is  a 
case  of  the  simple  rule  of  three.  Owing,  however,  to  the  various  denominations  of  space  and 
time  that  enter  into  the  question,  it  has  been  found  convenient  to  lessen  the  labor  of  the 
operation  by  putting  between  every  two  successive  distances  given  in  the  Ephemeris  the  pro- 
portional logarithm  of  their  difference.  This  proportional  logarithm  is  obtained  by  subtract- 
ing the  logarithm  of  the  difference  of  the  two  distances  from  the  logarithm  of  three  hours 
(both  quantities  being  reduced  to  seconds),  because  three  hours  is  the  interval  of  time  be- 
tween two  successive  distances. 

On  the  1st  of  March,  at  midnight,  of  Greenwich  mean  time,  the  distance  of  the  moon's 
centre  from  the  planet  Mars,  west  of  her,  is  50°  10'  57",  and  at  fifteen  hours  of  the  same  date 
it  is  51°  51;  33"  ;  the  difference  between  the  two  distances  is  1°  40*  36",  or,  reduced  to  sec- 
onds, is  6036//,  the  logarithm  of  which  subtracted  from  the  logarithm  of  three  hours,  or  10800% 
gives  for  the  proportional  logarithm  of  the  difference  between  the  two  distances,  2527,  as  it  is 
in  the  column  headed  P.  L.  of  Biff.  If  the  calculated  true  distance  of  the  navigator  lie  be- 
tween the  two  given  distances  above  mentioned,  as,  for  instance,  if  it  should  be  51°  12'  1", 
the  corresponding  correction  of  the  time  would  be  found  as  follows  :  — 

Distance  in  the  Ephemeris  at  Midnight, 

Calculated  True  Distance, 

Difference, 

Prop.  log.  in  Ephemeris, 

Prop.  log.  of  Difference,  1°  1'  4", 

Prop.  log.  of  lh  49"-  16- 

and  this  time  is  to  be  added  to  the  time  at  the  head  of  the  column  from  which  the  distance 
of  the  Ephemeris  was  taken,  which  would  make  the  time  at  Greenwich  corresponding  to  the 
Navigator's  True  Distance  lh-  49m-  16-*  on  the  morning  of  the  2d  of  March. 

This  method  of  getting  the  Greenwich  time  between  two  given  times  in  the  Ephemeris 
rests  upon  the  supposition,  that  the  variation  between  one  distance  and  the  next  following  is 
uniform  and  regular.  But  owing  to  the  inequalities  in  the  moon's  motion,  this  is  not  the 
case  ;  and  it  is,  in  consequence  of  this,  necessary  to  apply  to  the  Greenwich  time  obtained  by 
the  preceding  method  a  small  correction. 

This  correction,  due  to  the  second  differences  in  the  moon's  motion,  is  given  in  the  Table 
on  page  64  of  the.  Appendix,  and  is  taken  out  and  applied  as  follows. 

The  top  of  the  Table  is  entered  with  the  difference  between  that  proportional  logarithm  of 
the  Ephemeris  which  has  already  been  used  and  the  one  next  following,  and  the  side  of  the 
Table  is  entered  with  the  time  which  has  been  added  to  that  at  the  head  of  the  column  of  the 
Ephemeris,  that  is,  the  time  given  by  the  difference  of  the  proportional  logarithms  at  the 
close  of  the  preceding  paragraph ;  under  the  former,  and  opposite  the  latter,  will  be  found 
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the  correction,  in  seconds  of  time,  to  be  added  to  the  time  at  Greenwich  if  the  proportional 
logarithms  are  decreasing,  but  subtracted  if  they  are  increasing. 

The  calendar  pages  extend  to  217,  and  the  remainder  of  the  Nautical  Part,  from  page  218 
to  page  241,  contains  the  Ephemeris  of  the  four  Planets,  Venus,  Mars,  Jupiter,  and  Saturn, 
employed  either  in  lunar  distances  or  in  the  determination  of  the  latitude  or  the  time.  The 
Ephemeris  of  the  Planets  consists  of  the  apparent  right  ascension  at  Greenwich  mean  noon 
and  its  variation  for  one  hour,  the  apparent  declination  at  the  same  date  and  its  variation  for 
one  hour,  and  the  mean  time  of  their  meridian  passage ;  and  at  the  bottom  of  the  page  will 
be  found  the  semidiameter  and  horizontal  parallax  for  every  fifth  day  of  the  month.  The 
hourly  variations  belong  to  noon  of  the  day  on  which  they  are  given.  The  mode  of  cor- 
recting by  means  of  the  hourly  variation  for  any  time  from  noon  has  already  been  explained. 

The  Solar  Coordinates  for  Greenwich  mean  noon,  which  form  the  basis  of  the  Solar 
Ephemeris  for  that  date,  are  added. 

Finally,  the  Mean  Places  of  the  one  hundred  principal  Fixed  Stars  for  January  1,  1857, 
are  given  on  pages  252,  253,  254.  These  stars  may  be  used  by  the  navigator  for  the  de- 
termination of  the  latitude  and  time,  as  is  shown  by  Bowditch  ;  they  may  also  be  employed 
to  determine  the  ship's  place  by  means  of  Sumner's  simple  method  of  the  intersection  of 
two  lines  of  direction. 

When  the  latitude  is  to  be  deduced  from  the  meridian  altitude  of  one  of  these  stars,  its 
time  of  passing  the  meridian  can  be  ascertained  by  taking  the  sum  of  the  right  ascension 
of  the  star,  and  the  mean  time  of  sidereal  noon  contained  in  the  last  column  of  page  III.  ot 
each  month.  The  right  ascension  of  the  star  is,  in  fact,  its  hour  angle,  or  difference  in  time, 
from  the  sidereal  noon,  or  0h*  If,  then,  a  vessel  in  longitude  45°  West  should  wish  to  obtain 
the  latitude  by  a  meridian  observation  of  a  star,  as,  for  example,  a  Taitbi  (Aldebaran),  on 
the  evening  of  January  1,  1857,  the  process  for  obtaining  the  time  of  meridian  passage 
would  be  as  follows :  — 

Mean  Time  of  sidereal  0"-  Jan.  1,  1857,  5  f4  48 
Correction  for  Longitude  omitted. 

Right  Ascension  of  a  Tauri  (Aldebaran),  4  27  39 

Time  of  star's  meridian  passage,  9  42  27 

The  instant  of  passage  might  be  more  accurately  determined  by  making  an  allowance  for 
the  difference  between  mean  solar  and  sidereal  time,  and  by  applying  the  correction  for 
longitude  ;  but  the  above  is  sufficiently  near  for  the  purpose  for  which  it  is  wanted,  which  is, 
to  know  the  period  of  meridian  passage  approximately,  in  order  to  identify  the  star  if  neces- 
sary, and  to  be  in  time  with  the  observation.  The  navigator  will  perceive  that  the  dates  in 
this  column  of  page  III.  are  astronomical,  and  will  observe  the  distinctions  of  time  explained 
in  the  first  part  of  this  article ;  he  will  also  remember  that  when  the  sum  exceeds  24  hours, 
24  hours  are  to  be  subtracted,  and  a  unit  is  to  be  added  to  the  day  of  the  month. 

The  Sun's  Right  Ascension  may  also  be.  used  for  finding  the  time  of  meridian  passage  of 
a  star,  as  shown  in  Bowditch's  Navigator,  p.  223. 

Professor  Chauvenet's  problems  in  the  Appendix  are  accompanied  with  explanations  and 
examples  which  facilitate  their  use. 

Note.  — The  Right  Ascension,  Declination,  Equation  of  Time,  and  Sidereal  Time  of  Mean  Noon,  hare 
been  computed  from  Hansen's  Solar  Tables,  using  Peters'  Notation  and  Obliquity.  The  Semidiameter,  and 
Sidereal  Time  of  Semidiameter  passing  the  meridian,  have  been  computed  as  in  the  A^anawi  for  1955  and 
1856. 
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THE  ASTRONOMICAL  PART. 


This  part  is  adapted  to  the  meridian  of  Washington. 

Obliquity  of  the  Ecliptic,  &c.,  p.  246.  —  On  this  page  are  given  the  apparent  obliquity, 
the  equation  of  equinoxes  in  longitude  and  right  ascension,  the  precession  of  equinoxes  in 
longitude,  and  the  sun's  aberration  and  horizontal  parallax,  for  every  ten  days  of  the  year ; 
at  the  bottom  of  the  page  will  be  found  the  mean  obliquity  for  the  beginning  of  the  year,  the 
precession  for  the  middle  of  the  year,  the  logarithm  of  the  precession  in  a  sidereal  day,  and 
the  logarithm  of  the  precession  in  a  solar  day.  On  the  same  page,  the  mean  longitude  of  the 
moon's  ascending  node  is  also  given  for  every  ten  days,  and  at  the  bottom  of  the  page  its 
daily  motion. 

Fixed  Stars.  — The  Logarithms  A,  B,  C,  2),  for  correcting  the  places  of  the  Fixed  Stars, 
are  given  for  the  mean  midnight  of  every  day  of  the  year,  and  the  constants  of  reduction  for 
every  five  days.  To  these  tables  are  added  Bessel's  formulas  of  reduction,  with  Peters' 
coefficients,  and  the  notation  of  the  catalogue  of  stars  of  the  British  Association. 

The  mean  places  of  100  principal  Fixed  Stars  on  January  1, 1857 ;  the  apparent  places  of 
a  and  &  Ursse  Minoris,  at  the  time  of  the  upper  transit  at  Washington,  for  every  day  of  the 
year ;  and  the  apparent  places  of  the  remaining  principal  stars  for  every  ten  days ;  together 
with  a  table  giving  the  correction  of  51  Cephei,  o-  Octantis,  and  X  Ursse  Minoris,  for  terms  of 
nutation  involving  2  d  —  complete  the  subject  of  the  Fixed  Stars. 

Solar  Ephemeris.  —  In  the  Solar  Ephemeris,  given  for  Washington  mean  and  apparent 
noon,  the  hourly  motions  in  right  ascension  and  declination  are  the  motions  at  the  instant  of 
noon.  Only  the  seconds  of  right  ascension  and  declination  are  given  for  apparent  noon,  the 
degrees  and  minutes  being  usually  the  same  as  for  mean  noon.  Where  the  change  of  a 
minute  occurs,  it  is  indicated  by  a  colon  (:). 

The  Moon  Culminations  and  Moon-culminating  Stars  are  given  in  two  distinct  lists. 
The  list  of  Moon  Culminations  contains  both  the  solar  and  sidereal  dates  of  transit ;  the  ap- 
parent right  ascension  is  the  right  ascension  of  the  limb,  and  the  declination  is  the  declination 
of  the  centre,  at  their  respective  periods  of  culmination.  The  form  of  the  lists  of  moon- 
culminating  stars  has  been  somewhat  changed.  In  the  first  volume  of  the  Ephemeris,  refer- 
ence to  the  stars  to  be  used  in  connection  with  the  Moon  was  made  by  a  figure,  and  the  stars 
themselves  were  entered  successively  in  the  order  of  numbers.  In  the  present  volume  these 
figures  are  dispensed  with,  and  the  proper  star  to  be  observed  in  connection  with  the  transit 
of  the  moon's  limb  is  determined  by  means  of  the  sidereal  dates,  common  to  both  lists.  Each 
star  occupies  a  separate  column  containing  its  right  ascension  to  hundredths  of  seconds  for 
every  sidereal  date  throughout  the  year  for  which  it  is  available,  and  also  its  declination  and 
magnitude.  The  first  column  of  each  page  contains  the  sidereal  date,  and  the  last  the  daily 
change  in  right  ascension  of  the  corresponding  stars.  It  is  hoped  that  the  standard  observa- 
tories will  determine  the  place  of  each  one  of  these  stars  once  at  least  in  the  course  of  the 
year.     The  whole  list  has  been  taken  from  the  Twelve- Year  Catalogue. 

The  Ephemeris  of  the  Moon,  which  follows,  and  the  Moon's  Phases,  require  no  special 
observation.  In  the  moon's  ephemeris,  as  in  that  of  the  sun,  the  hourly  motions  belong  to  the 
instant  for  which  they  are  given. 

The  ephemeris  of  the  two  interior  planets  is  given  for  mean  noon  and  the  time  of  transit ; 
and  that  of  the  exterior  planets  is  given  for  sidereal  noon  and  the  time  of  transit.  The  place 
of  a  planet  for  any  number  of  minutes  t,  from  the  nearest  noon  for  which  it  is  given,  t  being 
negative  when  the  time  precedes  the  noon,  may  be  computed  by  the  formula, 

Planet's  R.  A.  (or  Dec.)  =  A  +  B  t  +  C  f, 
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in  which  A  =«  R.  A.  (or  Dec.)  for  the  noon, 

B  =»  the  motion  of  R.  A.  (or  Dec.)  for  1  minute, 
or,  more  exactly,     =  the  factor  of  t,  as  given  in  the  Ephemeris ; 

C  =  the  factor  of  f  =»  factor  for  second  differences. 

The  Solar  Coordinates  are  given  for  each  mean  noon  and  midnight,  referred  to  the  appar- 
ent equinox  and  equator,  and  also  to  the  mean  equinox  and  equator,  at  the  beginning  of  the 
year.  In  the  case  of  the  rectangular  coordinates,  only  the  last  four  decimals  are  given  for 
the  mean  equinox  and  equator,  and  the  first  three  places  are  to  be  taken  from  the  apparent 
equinox  and  equator.  When  a  change  of  a  unit  is  to  be  made  in  the  third  place,  it  is  indi- 
cated by  a  corresponding  colon  (:). 

The  Planetary  Coordinates  are  given  for  days  of  the  Julian  Period,  in  order  that  they  may 
be  a  part  of  a  connected  series,  and  therefore  more  convenient  for  the  continued  computation 
of  perturbations. 

Eclipses.  —  The  Tables  of  Data  of  the  Solar  Eclipses  are  adapted  to  very  accurate  com- 
putation by  the  following  formulas. 

Let  <£  =  the  latitude  of  the  place, 

A  =  its  western  longitude  from  Washington, 
loge=  8.9110835, 
log  (1  _  e>)  «=  9.9971066, 
sin  </>'  «»  e  sin  <£, 
h  =  sec  <f>'  cos  <£, 
k  =  (1  —  e8)  sec  </>'  sin  ^, 
a  —  A  —  h  sin  (p  —  X), 
b  —  B  —  E  k  +  G  h  cos  (/i  —  X), 
c  =  —C+Fk—Hh  coa  (fi  —  l), 

m  as   \/bc. 

If  the  instant  for  computation  were  correctly  chosen  at  the  time  of  beginning  or  end  of  the 
eclipse,  m  would  be  exactly  equal  to  a.  If  m  is  not  equal  to  a,  the  instant  for  a  new  compu- 
tation, which  will  be  an  approximation  to  the  actual  time  of  beginning  or  end,  may  be 
found  by  adding  to  the  preceding  time  of  computation  an  interval  t ,  which  may  be  obtained 
in  seconds  by  the  formulas, 

log  p!  =  1.86167, 

of  —  A'  —  p!  h  cos  (ji  —  X), 
V  —  B  —  pf  G  h  sin  (p  —  X), 

_  1000000  (m  —  a)  . 
a'  +  V  cot  V     ' 

yfr  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 

angle  of  contact  from  the  north  towards  the  east.     For  the  shadow  of  a  total  eclipse,  ^  must 

be  taken  with  a  sign  opposite  that  of  a. 

The  magnitude  of  the  eclipse  is  found  by  taking  the  difference  (with  regard  to  the  signs) 
of  ^  at  the  beginning  and  end  of  the  eclipse,  and  if  this  difference  is  denoted  by  2  0,  the 
magnitude  of  the  eclipse  is 

24.5  sin*  £  e  or  24.5  cos*  \  tf, 
accordingly  as  6  is  acute  or  obtuse. 

The  value  of  0  may  also  be  obtained  by  the  formulas, 

b' 
tan  X  =  j„ 

'  =  +  +  * 
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(in  which  x  has  the  sign  of  I') ;  and  the  expression  of  t  may  he  changed  to 
t=  1000000.^.52^-51*. 

a'  sin  6 

The  following  is  an  example  of  the  computation  of  the  beginning  of  the  Total  Eclipse  of 
March  25,  for  Presidio  Hill,  San  Francisco,  California. 

For  Presidio  Hill,  <f>  =  +  37°  47'  35".6  X  =  45°  24'  0" 

log  sin  <j>  =  9.787328  log  cos  <f>  =  9.897752 

log  sin  <f>'  =  8.698412  log  sec  #  =  0.000542 

log  k  =  9.784977  log  A  =  9.898294 

From  the  chart  we  find  5h*  55%  Washington  mean  time,  as  a  first  approximation  to  the  time 
of  beginning ;  but,  for  a  nearer  approximation,  we  find  from  the  table  (p.  392)  for  5ha  55a> 

A  =  +  0.32410  log  E  =  9.999785 

B  =  +  0.61473  log  F  =  9.999637 

C  =  —  0.45850  log  G  =  8.502231 

A'  =  +  140.45  log  H  =  8.614338 

&  =  +    77.95  ii  =  87°  16'  27".2 

Hence 

/*  —  X  =  41°  52'  27".2 

log  cos  (/i  —  X)  9.871930  log  sin  (p  —  X)     9.824450 

log  A  cos  (ii  —  X)  9.770224  log  A  sin  i>  —  X)     9.722744 

log  G  A  cos  (/*  —  X)       8.272455  log  H  A  cos  (p  —  X)       8.384562 

log  Ek      9.784762  log  Fit      9.784614 
G  A  cos  (,4  —  X)      0.01873                   H  A  cos  *>  —  X)  —  0.02424 

E  k  —  0.60920  jF  k      0.60900 

B      0.61473  C      0.45850 

5      0.02426  c      1.04326 

log  3      8.384891  A  sin  i>  —  X)       0.52813 

logc      0.018393  il      0.32410 

log  m      9.201642n  a  — 0.20403 

log  tan  I  +      0.816751n  m  —  0. 15909 

^        162°  40*  m  —  a      0.04494 

log  |i'  A  cos  (/i  —  X)       1.63189  log  G  /f*  A  sin  (jx  —  X)      0.08664 

ji' A  cos  (ji  — •  X)     42.84  G  /  A  sin  (/i  —  X)       1.22 

a'    97.61  V    76.73 

a'  +  ^  cot  f  343.46  log  V       1.88497 

log  108  (m  —  a)      4.65263  log  cot  +      0.50570 

log  (a'  +  V  cot  f )      2.53588  V  cot  f  245.85 
log  t      2.11675 

h.    m.     ■. 

First  approximation  from  chart 5  55    0.0 

£,  the  correction  ......••••••  2  10.8 

Washington  mean  time  of  beginning 5  57  10.8 

Difference  of  longitude  in  time 3     1  36.0 

San  Francisco  time  of  beginning 2  55  34.8 

Another  approximation  will  increase  these  times  by  10*-,  giving  2h*  5&n-  44"- .8  as  the  cor- 
rect San  Francisco  time ;  the  corrected  times  always  being  used  in  making  the  successive 
approximations. 
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OccuUations.  — The  pages  400  to  439  inclusive  are  taken  up  with  Elements  for  Facilitat- 
ing the  Calculation  of  Occultations  of  Planets  and  Stars  by  the  Moon.  These  elements  are 
given  for  all  the  stars,  to  the  sixth  magnitude  inclusive,  contained  in  the  British  Association 
Catalogue,  which  can  be  occulted  by  the  moon  during  the  year  1857. 

The  several  columns  of  these  pages  contain,  —  1.  the  date ;  2.  the  star's  name ;  3.  the 
star's  magnitude  ;  4.  the  limiting  parallels  of  visibility ;  5.  Washington  mean  time  of  the 
moon's  true  conjunction  with  the  star  in  right  ascension  ;  6.  Washington  hour  angle,  in  time, 
of  the  star  at  the  time  of  true  conjunction ;  7.  coordinate  q  at  the  time  of  true  conjunction  , 
8.  hourly  variation  p*  of  coordinate  p ;  9.  hourly  variation  q'  of  coordinate  q ;  10.  logarithmic 
sine  of  the  star's  declination ;  11.  logarithmic  cosine  of  the  star's  declination. 

Designating  the  time  of  true  conjunction  .by  the  usual  symbol,  £  ,  we  have,  at  this  time, 
T  =  (£,h  =  H,  p*=*=0,  and  q  =  Y.  For  any  other  time  during  the  occultation,  we  shall 
have  T=  <$  +  (*),  h  =-  H+  sidereal  equivalent  of  (t),p  =  (t)  p\  and  q  =  F+  (t)  <f. 
The  other  elements  are  considered  as  constant  for  the  occultation. 

In  the  prediction  of  an  occultation  for  a  particular  place,  the  principal  objects  of  determina- 
tion are,  the  instant  of  immersion,  or  of  the  star's  disappearance  behind  the  moon's  limb ;  of 
emersion,  or  of  the  star's  reappearance ;  and  the  points  on  the  moon's  border  where  these 
appearances  take  place. 

The  calculations  are  made  according  to  the  method  of  Bessel,  whose  original  paper  on  the 
subject  may  be  found  in  Schumacher's  Astronomische  Nachrichten,  Vol.  VII.  p.  1 ;  also  in 
the  Berliner  Astronomisches  Jahrbuch  for  1831,  p.  257.  The  letters  and  numerals  prefixed 
to  the  stars  belonging  to  the  group  of  the  Pleiades,  and  the  magnitudes  of  these  stars,  are 
taken  from  No.  V.  of  Bessel's  Astronomische  Untersuchungen. 

The  process  of  computation  is  shown  by  the  following  equations :  — 

d  -s  Longitude  for  Washington,  of  the  place,  +  West,  —  East 
<f>  ee  Geographical  North  Latitude  of  the  place. 
ty  =  Geocentric  North  Latitude  of  the  place. 

r   =»  Earth's  radius  at  the  place,  or  the  distance  of  the  observer's  position  from  the  earth's 
centre. 


It  is  unnecessary  to  calculate  <f>'  and  r  separately,  as  we  have 

.      ,.            (1  —  e*)  sin<6  .. 

r  sin  <£'  =»     ±z J .  aj;  r  cos  A'  a 

in  which  e  denotes  the  eccentricity  of  the  earth's  meridians. 

The  logarithms  of  y(I  J"^  -  log  A,  and  of  y(t_jgin^) 

e  a  .081697,  according  to  the  latest  determination  of  Bessel,  may  be  taken  from  the  follow- 
ing table,  where  the  geographical  latitude  of  the  place  is  the  argument 


CQ8<ft 

log  B,  derived  from 


* 

Log.  A 

Log.B 

0 

9.9971 

0.0000 

10 

9.9971 

0.0000 

20 

9.9973 

0.0002 

30 

9.9975 

0.0004 

40 

9.9977 

0.0006 

50 

9.9979 

0.0009 

60 

9.9982 

0.0011 

70 

9.9984 

0.0013 

r  sin  <f>' 
r  cos  <f>' 


A  sin  $ 
Bcos<f> 
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a  =■  r  cos  </>'  sin  (A  —  d) 
b  =*  r  cos  <f>'  cos  (A  —  d) 

log  X  —  9.4192 
u  =»  a  «'  =  5  X 

t>  *=  r  sin  <£'  cos  D  —  b  sin  2>  »'  =»  a  X  sin  2> 

m  Bin  M  =  p  —  u  n  sin  IV  =  y  —  vl 

mcos  M  =*  q  —  v  n  cos  N  =  q'  —  v' 

log  k  =  9.4350 

.         to  sin  (M  —  iv") 
COS^f  —  ^r - 

Q—  90°  —  IV  =F* 
,«_^cos(Ilf-IV)=F*^ 

Upper  signs  for  Immersion ;  under  signs  for  Emersion. 

c  sin  C  ***  u  +  t  u' 
e  cos  C  as-  »  +  £  «' 

7-Q+C 

Mean  solar  time  of  the  star's  apparent  contact  with  the  moon's  limb 

— T—d+t 

Angle  from  North  Point  —  Q 
Angle  from  Vertex  —  V 

The  angle  ^  is  to  be  taken  out  positive  and  less  than  180°.  If  log  m  sin  (M —  IV)  be 
greater  than  log  k>  cos  ^  will  evidently  be  greater  than  1,  or  impossible,  and  there  will  be  no 
occultation,  except  in  some  rare  instances  where  the  moon's  limb  passes  very  close  to  the 
star,  when  log  cos  ^  will  result  very  near  0.  In  these  cases,  a  recalculation  should  be  made 
according  to  the  method  which  follows,  using 


t «cos(itf— JV), 


which  may  give  log  m  sin  (M —  IV)  less  than  log  A,  when  the  star  will  be  occulted.  On  the 
other  hand,  it  may  happen  that,  in  these  cases  of  very  near  approach,  a  first  determination 
may  give  a  cos  ^  less  than  1,  which  a  recalculation  will  show  to  be  impossible.  The  angle 
^  is  then  to  be  considered  =  0°  when  m  sin  (M —  N)  is  positive,  and  we  shall  have  Q  =» 
90°  —  IV.  When  m  sin  ( M  —  N)  is  negative,  f  =  180°,  or  Q  —  90°  —  N  +  180°,  _ 
270°  —  JV.     We  shall  also  have,  at  the  time  of  nearest  approach, 

star's  distance  from  moon's  limb  =»  it  (m  sin  (M  —  N)  —  .2723) » 

in  which  n  is  the  moon's  horizontal  parallax. 

By  Angle  from  North  Point  is  to  be  understood  the  arc  included  between  the  star  when  in 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  North  Pole ;  and  by  Angle  from  Vertex,  the  arc  between  the  star  at 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  zenith.  These  angles  are  reckoned  from  the  north  point  and  from 
the  vertex  towards  the  West  round  the  circumference  of  the  moon's  disc.  For  the  image  as 
seen  in  an  inverting  telescope,  add  to  them  180°. 
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The  results  obtained  by  the  above  equations  are  only  approximate,  yet  the  computed  times 
of  immersion  and  emersion  will  usually  be  within  one  or  two  minutes  of  the  truth.  The 
error  generally  increases  with  the  star's  distance  from  the  apparent  path  of  the  moon's  centre, 
and  may,  in  some  cases,  amount  to  several  minutes.  For  an  immersion,  this  error  is  not  of 
much  consequence ;  but  for  an  emersion,  especially  of  a  small  star,  the  time  should  be  de- 
termined with  greater  precision.    For  this  purpose  u'  and  v'  must  be  computed  with 

A'  —  d*=h  —  d  +  lfr 

u  being  the  symbol  by  which  we  express  the  sidereal  equivalent  of  t  in  these  equations. 

u'  =  r  cos  <f>*  X  cos  (A'  —  d) 

v*  =*  r  cos  <j>*  X  sin  (A7  —  d)  sin  D. 

Then  with  these  values  of  vf  and  v\  recompute  IV,  n,  ^,  and  *,  by  means  of 

n  sin  N  =  p?  —  t*' 
n  cos  N  —  q'  —  v' 

oos  ^r  sa  »  sin  (M —  N) 
k 

a  m         our        *t\  -*-  £  sin  \p 

t  ™  _  _  cos  (M  —  IV)  q=  — ^ 

using  the  M  and  m  obtained  by  the  first  computation,  and  we  shall  have  the  time  of  contact 
T  —  d  +  *,  generally  within  a  few  seconds  of  the  truth. 
As  a  check  on  the  accuracy  of  the  work,  we  might  compute 

u  =  r  cos  <f>'  sin  (A  —  d  +  p) 

v  =  r  cos  </>'  cos  D  —  r  cos  <f>'  cos  (A  —  d  -J-  /*) 

and  we  should  have 

(p  +  tp'  _  „)»  +  (f  +  *  £/  _  „)»  =  #  =  0.0741. 

But  if  m  sin  M,  m  cos  Jkf,  log  n  sin  IV,  and  log  n  cos  IV,  have  been  corrrectly  computed,  we 
shall  have  the  following  shorter  and  more  convenient  check  on  the  subsequent  calculations 
for  the  time  of  contact : 

(m  sin  M  -+- 1  n  sin  IV)2  +  (m  cos  M  +  t  n  cos  IV)9  —  A*  -=  0.0741. 

The  elements  of  computation,  H,  F,  etc.,  are  given  for  the  instant  of  the  moon's  true  con- 
junction with  the  star  in  right  ascension.  It  is  desirable,  however,  in  computing  an  occulta- 
tion  for  a  particular  place,  to  assume  a  time  for  the  calculation  near  to  the  time  of  the  nearest 
approach  of  the  moon's  centre  to  the  star,  as  seen  at  that  place,  and  to  reduce  the  elements 
to  this  assumed  time.  This  time,  for  which  the  nearest  tenth  of  an  hour  will  be  sufficiently 
accurate,  will  not  differ  greatly  from  the  time  of  apparent  conjunction,  as  affected  by  parallax, 
which  may  be  determined  approximately  by  the  following  equations.  Let  T  —  d  be  the 
time  of  apparent  conjunction ;  then 

n\. tin  (H-d) 

w        p'  sec  $  —  [9.4027]  cos  (JET—  d) 

T-d=  6-d  +  (t). 

The  elements  corresponding  to  the  time  T  —  d  may  then  be  obtained  as  follows : 

h  —  d  —  H—  <*+(fi) 

q-Y+(t)q> 
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Where  occultations  are  to  be  generally  observed,  as  at  astronomical  stations,  either  tempo- 
rary or  permanent,  the  observer  will  find  an  advantage  in  looking  over  the  list  and  selecting, 
beforehand,  all  those  which  may  be  visible  at  his  station,  by  observing  if  his  latitude  be  in- 
cluded between  the  limiting  parallels  for  any  given  occultation,  if  the  time  ( T  —  d)  be 
favorable  as  regards  the  absence  of  daylight,  and  if  the  star's  hour-angle  (A  —  d)  be  not 
greater  than  its  semidiurnal  arc  for  the  given  latitude. 

For  obtaining  the  time 

T-d-6-d  +  (t), 

it  will  be  well  to  tabulate  the  values  of 

(t\ tJn(£T—  d) 

w  "™  j»'  sec  <£  —  [94027]  cos  (H—d) 

for  every  half-hour  of  (H —  d)  as  far  as  the  greatest  semidiurnal  arc  computed  for  the  lati- 
tude of  the  station  with  a  declination  of  30° ;  and  for  all  values  of  p',  using  two  decimal 
figures,  from  0.50  to  0.60. 
It  will  also  be  found  advantageous  to  have  tabulated  values  of 

u  —  r  cos  </>'  sin  (h  —  d) 
uf  ■=»  r  cos  <f>'  X  cos  (A  —  d) 

which  should  be  given  for  every  minute  (in  time)  of  (h  —  d),  from  0h-  to  6b\     If  (A  —  d) 
exceeds  6h ,  the  argument  will  be  12h*  —  (A  —  d),  instead  of  (A  —  <£).     It  will  be  seen  by 
the  equations  that  u  will  have  the  same  sign  as  sin  (A  —  <2),  and  that  u'  will  have  the  same 
sign  as  cos  (A  —  d). 
In  the  equation 

v  =»  r  sin  <j>'  cos  D  —  b  sin  D 

the  term  r  sin  <f>f  cos  D  may  be  tabulated  for  every  tenth  minute  of  declination,  from  0° 
to  30°. 

For  a  practical  application  of  the  preceding  formulas,  we  will  make  the  calculations  for  an 
occultation  of  the  star  37  Leonis,  January  12th,  1857,  as  it  will  appear  at  Fort  Nisqually, 
Oregon,  in  north  latitude  47°  7'.5  =  ^,  and  west  longitude  from  Washington  3h-  3m-  27*  =  d. 
The  data  for  the  computation  are  given  on  page  401,  and,  with  the  latitude  and  longitude  of 
the  place,  are  as  follows  :  — 

January  12.    37  Leonis,  6. 

0  +  47°   7.5  #—0  16  47  p>      0.5178 

h.    m.  <f+8    S27  q/  —0.2354 

d+  S    3'4  H—d—&  20  14  log  Bin  D  +9.3968 

*       14  221  Y+   0.4980  log  cos  D  +9.9861    . 

6  —  d     11  18.7  * 

Calculation  of  the  time,  T  —  <Z,  and  reduction  of  the  elements  of  computation. 

log  p7 +9.714  »». 

log  sec  $  +0.167  W  "~  I,s 

log  pf  sec  <f>  =■  log  (1)  +9.881  (Reduced  to  hours  and  minutes)         (*)  —  i  18 

log  constant     9.403  0*)  —  1  18  13 

log  cos  (£T—  d)  +9.807  tf—  d  —  8  20  14 

log  [9.403]  cos  (H—  d)  =  log-(2)  +9.210  ^_  rf  +  00  =  h  —  d  —  4  38  27 

W        -162  $-d     1118.7 

(1)        .760  j_  <*+(«)=  T—  d     10    0.7 

(1)  — (2)=  (3)        .598  (0^  =  — 1^X0.5178=  p  —       .6781 

log  (8) +9.777  (t)?'  =  — 1.3  X— 0.2354  =  tq'  +       .3060 

sin  (H-  d)  1<>g  8iD  (*""  *  ~"9'884  Y  +        -4980 

log        (8* —  log(0-O.107  Y+<$'  =  0  +       -8040- 

64 


m.    s. 
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Calculation  of  the  times  of  Immersion  and  Emersion,  etc. 

(Table,  page  502,  Aig.  <f>)            log  A      9.9978  log  m  sin  M  — 8.5840 

log  sin  <f>  +9.8651  log  m  cos  M  -4-9.1956 

log  4  sin  0  =                      logrsin<£   +9.8629  log  tan  M — 9.3384 

log  cos  Z>  +9.9861  log  cos  Jf  +9.9899 

log  r  sin  oV  cos  Z)  +9.8490  log  m  +9.2057 

(Table,  page  502,  Arg.  <f>)           log  B     0.0008  log  n  sin  N  +9.6585 

log  cos  <p  +9.8327  log  n  cos  N  —95869 

log  B  cos  <f>  =                     log  r  cos  0'  +9.8335  log  tan  N  —0,3716 

log  sin  (h  —  d)  —9.9719  log  sin  N  +9.9639 

log  r  cos  <ft sin  (h  —  d)  =  logti  =  logo  —9.8054  log  n  +9.6946 

log  cos  (A  —  d)  +9.5420  —  log  -  —9.5111 

logrcos^cos(A-rf)=  logft+9.3755  VmvmtM      N\  -97622 

log  A       9.4192  _  log  COS  (3f  —  iV)  —9.7622 

log  a  X  -9.2246  -  log  £  COS  (If  -  2V)  =  kg  0)  +-**™ 

log  sin  Z>  +9.3968  log  *      94S50 

log  6  sin  D  +8.7723  log  £  +9.7707 

5;:"-        ssss     .         iog.m(M-^  -9.9H6 

n                                 rrin^cc!l>  +  .7o£  kf  £*<*-*>-                 ** cos  *  -9.6823 

5  sin  D  +  .0592  lo*  Bm  *  +9-W28 

rsinoicofZ>-6iinZ)«:               t,  +  .6471  ....                                 log  ft  sin  y +93778 

9  +  .8040  log  ***-                                        log  (2)  +9.6832 

a;  —  *-                                    »COslf+.1569  (1)  +  .1874 

p  -  .6781  (*)  +  -48^1 

tf  __  .6389  For  Immersion,  (1)  —  (2)  ■»                   tx  —  5947 

j»  — «»-                               wsinif  —  .0342  For  Emersion,  (1)  +(2)  «                    «,  +  .6695 

^  —  .2854  log*!— 9.4694 

vf  —  .0418  log  «'  +8.7947 

9/  —  v>~                                  »©0S2V—  .1936  log  <i  *  —8.2641 

/>/  +  .5178  log  V  —8.6214 

«'  +  .0623  log  t  vf  +8.0908 

j>»  — ti'«                                 nsmiV+^555  lt  •  +  .0123 

v  +  .6478 

t>  + *!»*■-  C  COS  C  +  .6601 

If     347  42  <t  «'  —  .0184 

JV     113    2  «  —  .6389 

M—N    234  40  «  +  *!«'-»                                     csinC— .6573 

90°  —  tf    336  58  log  c  sin  C  —9.8178 

V     118  46  log  e  cos  C  +9.8196 

For  Immersion,  90°  —  AT—  y  =     Q    218  12  log  tan  C  —9.9982 

h.    m. 
T—  d     10    0.7 
tx  —      17.7 
Immbssion :  Fbrt  Nitquiafy  Mean  Tfaw, ST— cT+ft     943.0 

C— ■  44  53 

Immersion  Angle  from  North  Point  » Q     218  12 

Immersion  Angle  from  Vertex  =  Q  +  (7  = F    173  19 

h.  m. 
«,  +     0  40.2 

Emersion:  Fort  NisquaUy  Mean  Time, 5T— «*  +  *,   10  40.9 
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Calculation  of  a  more  accurate  time,  etc.,  of  Emersion. 

log  COB(A'-rf)  +9.6828  rf-lSSr 

log  r  COS $'+9.8335  a>ja         .     m     f                                  *_rf-4  38  27 

log!     9.4192  Sid.equiY.forJ*,-                           JM+    20    8 

logrco8oyaco»(A'  — d)»       logt*'+8.8855  *  —  *  +  **-                           A'  —  d -4  18  19 

log  sin  (A'  —  <*)  — 9.9558  *  —     •2854 

log  r  oob  #1  +9.2527  •l  —     -0403 

log  «nZ>  +9.3968  I*-*-                                ncosi^-     .1951 

logrcos<^2sin(A/— (f)sinZ)=  log  r/— 8.6053  ^  +     -5178 

log  n  Bin  2V  +9.6444  u '  +     -0768 

logncostf-9.2902  P,-«,=                                   nsin2^+     -4410 

log  tan  #-0.3542  lo6'+  98408 

log  Bin  N  +9.9612  lognsin2V+   9.6444 

log  n  +9.6832  logn<  sin  2V+  94852 

Fromfintdetenninatioii,            log  m +9.2057  logaeostf—  9.2902 

m  logntcosiV—  9.1810 

—  log --9.5225  ntcosN-     .1352 

log  oob  (if —  N)  — 9.7710  From  first  determination,            m  cob  M  +     .1569 

log  sin  (if  —  iV) —9.9070  »  cob  if  +  n  t  cob  iv* —                     (3)         .0217 

From  first  determination,  log?+9.7707  _       «  .  .  .      .    rt  **«jntf+     ^056 

^  e  A  From  first  determination,  m  sin  if—     .0342 

log  j  sin  (if—  N)  ■=          log  cob  v —9.6777  m  sin  if  +  n  tsiniV^  (4)  .2714 

log  Bin  V +9.9442  W*  -0737 

log  A     9-4850  W*  -0005 

log  A  Bin  V  +9.3792  (3)»  +  (4)»  =  *»  =  0.0741,  Check  .0742 

i      **»*  ,      /av    .«*««,.  logti'  +    8.8855 

log  — log  (2)  +9.6960  ^  tuf  +   g7268 

—  log-COB(if  — iV)  =  log  (1)  +9.2935  *  log *—  8.6053 

(1)+.1965  log<t>'-   8.4461 

(2) +4966  t                                   <l?l-  -0279 

/j\  .  /2\  _2                                    j  _f_  .6935  From  first  determination,                      o  +  .6471 

o    ^  v  +  tv*=*                               ccobC+  .6192 

From  first  determination,                if    347  42  <«'+  .0532 

2V    113  52  From  first  determination,                       t»  —  .6389 

if— iV    238  50  «  +  <u'«                                   csinC  —  .5857 

90°  — 2V    836    8  log  c  sin  C—  9.7677 

y     118  26  log  c  cob  C+  9.7918 

For  Emersion,  90°  —  2V+  y  =      G      W  36  log  tan  (7—  9.9759 

h.    m. 
T— d      10    0.7 
(Bedoced  to  hoars  and  minutes),  t  +      41.6 

Emeksion:  Fort  Nuqually  Mean  Time, T—d  +  t      10  42J 

C  —  43°  25 

Emersion  Angle  from  North  Paint  — Q       94  36 

Emersion  Angle/torn  Vertex**  Q  +  C« P       51  11 

The  last  four  pages  of  the  Occultations  contain  a  list  of  such  Occultations  as  will  be  visi- 
ble at  Washington,  during  the  year  1857. 

The  Tables  of  Jupiter' }s  Satellites  embrace, — 

A  list  of  the  occultations,  eclipses,  transits,  and  transits  of  shadows,  in  the  order  of  the 
time  of  the  occurrence  of  the  phenomena  for  the  satellites  taken  promiscuously.  They  are 
given  for  every  month,  accompanied  with  a  diagram,  constructed  for  the  eclipse  which  oc- 
curs nearest  the  middle  of  the  month,  showing  the  phases  of  the  eclipses  for  an  inverting 
telescope. 

A  table  containing  the  mean  time  of  the  geocentric  superior  conjunction,  and  the  rectangu- 
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lar  coordinates  of  the  satellites  corresponding  to  the  time  from  the  next  preceding  superior 
conjunction,  at  intervals  of  twenty  minutes  for  the  first  satellite,  of  forty  minutes  for  the 
second,  cf  one  hour  and  twenty  minutes  for  the  third,  and  of  three  hours  for  the  fourth  satel- 
lite. They  are  also  given  for  the  time  of  eclipse  for  the  first,  second,  and  third  satellites  at 
intervals  of  seven  days,  and  for  the  fourth  for  every  eclipse.  They  enable  the  astronomer  to 
obtain  the  configurations  at  all  times.     They  are  given  in  seconds  of  arc. 

The  coordinates  have  their  origin  in  the  centre  of  the  primary,  and  are  referred  to  the 
major  and  minor  axes  of  the  apparent  ellipse  described  by  the  path  of  the  satellite. 

The  major  axis  of  this  ellipse  is  constant,  for  the  earth's  mean  place ;  but  the  minor  axis 
takes  all  values  from  the  positive  and  negative  maxima  to  zero,  owing  to  the  changes  in  the 
earth's  elevation  above  the  plane  of  the  satellite's  orbit. 

The  values  in  the  table  correspond  to  the  maximum  value  of  the  conjugate  axis,  as  seen 
from  the  sun  or  that  of  the  mean  maximum  for  the  earth  (which  is  a  constant  value).  Fac- 
tors are  given  in  an  adjoining  column,  at  intervals  of  seven  days  for  the  first,  second,  and 
third  satellites,  and  seventeen  days  for  the  fourth,  to  reduce  the  above  values  to  those  cor- 
responding to  the  axis  for  the  time  being ;  also  for  the  same  intervals,  the  angle  of  inclination 
of  the  northern  semi-minor  axis  to  the  circle  of  declination. 

x  is  positive  after  superior  conjunction,  or  on  the  east  side  of  the  planet,  negative  before 
superior  conjunction,  or  on  the  west  side,  y  will  be  positive  north,  negative  south.  The 
eclipses,  occultations,  &c.  of  the  satellites,  visible  at  Washington,  that  is,  those  which  occur 
when  the  sun  is  8°  below  and  Jupiter  8°  above  the  horizon,  are  distinguished  by  a  W.  placed 
after  the  name  of  the  phase. 

The  Appendix  contains  an  article  on  the  construction  of  this  work,  similar  to  that  of  the 
preceding  year.  It  will  be  seen  that  the  elements  of  the  orbit  of  Saturn  have  been  somewhat 
modified  by  Peirce  ;  that  Peters'  formula  for  the  ephemeris  of  Sirius,  embracing  its  oscilla- 
tions in  Right  Ascension,  has  been  adopted. 

It  also  contains  tables  of  reduction  from  the  equator  to  the  ecliptic,  and  the  reverse ;  a 
general  table  for  the  Libration  of  the  Moon,  constructed  by  means  of  the  formulas  on  page 
330,  and  furnishing  the  values  to  be  employed  in  the  computation  of  the  moon's  libration  in 
latitude  and  longitude  (see  page  330) ;  a  table  showing  the  moon's  mean  motion  in  longitude 
for  sidereal  intervals  of  time,  carried  out  to  tenths  of  minutes.  The  table  showing  the  cor- 
rection required  on  account  of  second  differences  in  the  moon's  motion,  the  use  of  which  is 
explained  in  the  preceding  part  of  this  article,  page  497,  is  comprised  in  the  tables  which 
form  part  of  Professor  Chauvenet's  Lunar  Method ;  as  is  also  the  table  of  logarithms  of 
small  arcs  in  space  and  time.  The  table  for  converting  mean  solar  into  sidereal  time,  and 
the  reverse,  accompanies  Chattvenet's  Method  by  Equal  Altitudes.  Both  of  these  Methods 
are  given  in  full  in  this  volume. 

The  logarithms  of  the  Le  Verrier  Coefficients  of  the  Perturbative  Function,  computed  by 
the  late  Sears  C.  Walker,  are  also  added. 
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CONSTRUCTION    OF    THE    ASTRONOMICAL   AND 
NAUTICAL  EPHEMERIDES  FOR  1857. 


Thb  Precession  of  the  Equinoxes  adopted  in  this  volume  is  taken  from  Stbttve 
and  Petees  ;  *  it  is, 

Precession  =  50".2411  +  0".0002268 *, 

in  which  t  is  the  number  of  years  after  1800. 

The  Mean  Obliquity  of  the  Ecliptic  is  also  taken  from  Struts  and  Petees,  and  its 
value  is,t 

Obliquity  =  23°  27'  54".22  —  0".4645 1  —  0".0000014  f. 
The  constant  of  aberration  is  that  of  Struts,  and  is,  $ 

Aberration  =  20".4451  ±  0".0111. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are 
computed  from  Petees'  formulas  given  in  his  Numerus  Constant  Nutationis.§ 
These  formulas  are  reprinted  in  the  volume  of  this  ephemeris  for  1855. 

The  Mean  Places  of  the  Fixed  Stars  are  taken  from  the  list  of  stars  in  the  English 
Nautical  Almanac  for  1855,  combined  with  that  given  in  the  Astronomical  Observa- 
tions made  during  the  Year  1846  at  the  National  Observatory,  Washington. 

The  Apparent  Places  of  the  Fixed  Stars  have  been  obtained  by  means  of  a  set  of 
tables  constructed  and  printed  in  the  office  of  this  work,  from  the  transformation  of 
Petees'  formulas,  ||  which  are  given  in  the  Construction  of  the  Almanac  for  1855. 

The  place  of  Sinus  is  corrected  by  the  following  formula,  given  by  Petees,  for 
the  variability  of  its  motion  in  right  ascension  compared  with  those  of  0  Ononis, 
a  Ononis,  and  Procyon. 

Variation  of  right  ascension  =  0M01  -+-  0\00072 1  -+-  0M70  sin.  («  -+-  92°  18') ; 

in  which 

*  Peters'  Numerus  Constant  Nutationis,  p.  71. 

t  Ibid.,  pp.  66  and  71. 

\  Stbuvb'b  Constant  de  r Aberration,  p.  47. 

S  Pbtbbs'  Numerus  Omstans  Nutatumis,  pp.  46-48. 

|  Ibid.,  pp.  73,  74. 
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«  =  the  eccentric  anomaly  from  the  inferior  apsis.     It  is  found  from  the  elements, 

Mean  annual  motion  of  Sinus  in  its  orbit  =  7° .3104     ±  0°.2162 
Period  of  its  revolution  =  49*  .245    db  V  456 

Passage  through  the  inferior  apsis  =  1792.819  ±  2y\039 

Eccentricity  =  0.5647      ±  0.0827. 

The  List  of  Moon-culminating  Stars  is  enlarged,  and  so  arranged  in  a  more  syste- 
matic form  as  to  permit  the  observer  a  greater  range  for  selection. 

The  Ephemeris  of  the  Sun  is  constructed  from  Carlini's  tables  with  Bessel's 
improvements.  In  the  computation  of  the  Sun's  Geocentric  Coordinates,  regard  has 
been  had  to  the  sun's  latitude ;  the  computation  has  been  made  by  means  of  the  for- 
mulas given  in  the  Construction  of  the  Almanac  for  1855. 

Encke's  discussion  of  the  Transits  of  Venus  in  1761  and  1769,  in  his  Der  Venus- 
durchgang  von  1769,  &c.,  has  furnished  the  standard 

Equatorial  Horizontal  Parallax  at  the  Earth's  Mean  Distance  =  8".5776. 

The  Sun's  Semidiameter  at  the  Earth's  Mean  Distance  has  been  taken  equal  to 
16'  2". 

For  reducing  observations  of  different  observers,  the  following  corrections  may  be 
added :  — 

8. 

For  Greenwich  Mural  Circle,  H.  -h  0.21 

"  "  "  "       H.  B.  —  0.43 

"  "  "  "       F.  —  0.86 

"  "  u  "       E.  -1-0.17 

R.  —  0.57 

G.  —  0.18 

"  "  "  "       I.  H.  —  0.87 

"  "  "  "       D.  —  0.61 

"  "  "  "       W.  R.  -4-0.49 

44  u  u  "       P.  —  1.28 

Eonigsberg  Meridian  Circle,    Bessel  —  1.10 

Dorpat  "  "         W.  Strove  —  1.36 

Washington  Mural  Circle,        Prof.  Coffin  -+-  1.00 

"  "  "  Lieut.  Page  -*-  1.00 

Washington  Meridian  Circle,    Prof.  Hubbard  —  0.41 

The  Ephemeris  of  the  Moon  has  been  constructed  from  Peikce's  Tables  of  the 
Moon,  constructed  and  printed  for  the  use  of  the  Nautical  Almanac. 

A  separate  volume  of  Tables  of  the  Moon**  Parallax,  constructed  from  Walk- 
er's and  Adams'  formulas,  and  arranged  as  a  Supplement  to  the  first  edition  of 
Peirce's  Tables  of  the  Moon,  has  been  printed  and  used  in  the  preparation  of 
this  volume. 

The  Semidiameter  of  the  Moon  at  the  Earth's  Mean  Distance  is  taken  to  be  ^  part 
greater  than  that  given  by  Btjrckhardt,  although  that  given  by  Btjrckhardt  is  prob- 
ably better  adapted  to  the  computation  of  eclipses  and  occultations. 
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CONSTRUCTION    OF    THE    ALMANAC. 

The  Ephemeris  of  Mercury  has  been  constructed  from  the  theory  of  Le  Verrier, 
published  in  the  Additions  to  the  Connaissance  des  Temps  for  1848,  without  any 
alteration.  Manuscript  Tables  have  been  computed  from  Le  Verrier's  formulas  for 
this  purpose,  by  Professor  Winlock. 

The  Ephemeris  of  Venus  has  been  derived  from  manuscript  Tables,  constructed 
from  Lindenau's  Tables,  in  a  form  similar  to  that  adopted  for  the  Lunar  Tables ; 
applying  Airy's  Long  Equation  and  the  corrections  proceeding  from  the  discussion, 
by  the  method  of  Least  Squares,  of  Mr.  Hugh  Breen's  results  contained  in  his  paper 
on  the  Corrections  of  Lindenau's  Elements  of  the  Orbit  of  Venus ,  &c.,  published  in 
the  Memoirs  of  the  Royal  Astronomical  Society ,  Vol.  XVIII. ;  and  adopting  the  sec- 
ular variations  of  the  elements  from  Le  Verrier's  Memoir  on  the  Determination  of 
the  Secular  Inequalities  of  the  Planets,  which  appeared  in  the  Connaissance  des 
Temps  for  the  year  1844. 

The  following  are  the  corresponding  corrections  of  the  elements  for  1857 :  — 

corr.  mean  long,  for  Jan.  1, 1857  =  — 1".4 
corr.  mean  motion  =  — 0".052 

corr.  eccentricity  =  H-0.00003823 

corr.  long,  of  per.  =  -4-415.3 

corr.  long,  of  node  =  -+-75.4 

corr.  inclination  =  -+-2".3. 

The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from 
Lindenau's  Tables  in  the  same  manner  as  the  Tables  of  Venus.  Mr.  Hugh  Breen's 
results  contained  in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of  Mars, 
published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX.,  have  also 
been  discussed  and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are 
likewise  adopted. 

The  following  are  the  corresponding  corrections  of  the  elements  for  1857 :  — 

corr.  mean  distance  =  —0.000004531 

corr.  mean  motion  =  -f-0".04795 
corr.  mean  long,  for  Jan.  1, 1857  =  -+-4".93 

corr.  eccentricity  =  +0.000005682 

corr.  long,  of  per.  =  -f-7".15 

corr.  long,  of  node  =  -+-207".2 

corr.  inclination  =  — 4".0. 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from 
Bouvard's  Tables,  with  such  changes  as  were  required  to  make  them  correspond 
more  nearly  to  the  formulas. 

The  Ephemeris  of  Saturn  is  also  derived  from  manuscript  Tables  constructed  from 
the  Tables  of  Bouvard,  with  changes  having  the  same  object  The  mass  of  Jupiter 
given  by  Bessel  has  been  adopted  and  used. 

t™*  mB88  =  1047.879  ±0.235  °f  Ae  «*  ma8S' 

The  following  corrections  of  the  elements  have  also  been  introduced  for  1857 :  — 
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corr.  mean  long.  for'Jan.  1,  1857  =  -4-4".9 
corr.  long,  of  node  =  — 143" A 

corr.  inclination  =  — 5".7. 

The  Ephemeris  of  Uranus  is  derived  from  the  elliptical  portion  of  Bouvard's 
Tables,  with  Le  Verrier's  corrections  and  perturbations  caused  by  Jupiter  and 
Saturn,  contained  in  his  Recherche*  sur  let  Mouoements  de  la  Planete  Herschel  (dite 
Uranus),  published  in  the  Connaissance  dee  Temps  for  1849,  and  also  Pbircb's  cor- 
rections and  perturbations  arising  from  the  influence  of  Neptune. 

The  combined  corrections  of  the  elements  deduced  by  Peirce  for  January  1,  1800, 
are  as  follows :  — 

corr.  mean  distance  =  +0.000942 
corr.  mean  motion    =  — l."13560 
corr.  eccentricity      =  — 0.0003626 
corr.  long,  of  per.     =  H-8252".4 
corr.  long,  of  epoch  =  -t-2575."4. 

The  Ephemeris  of  Neptune  is  derived  from  Peirce's  theory  and  Walker's  orbit 
The  eclipses  and  elongations  of  Jupiter's  Satellites  are  computed  from  Damoiseau's 

Tables. 
The  vertical  semidiameters  of  the  Planets  are  computed  from  the  following 

values : — 

Vertical  Bamldiameter.  Log.  Diit  Authority 

it 

Mercury  3.34         0  0.00    Lb  Vbrrier,  Theory  of  Mercury. 

Venus     8.546  ±0.086  0.00] 

Mars       2.842  ±  0.057  0.25 

Jupiter  18.78    ±0.067  0.70 

Saturn     8.77    ±0.039  0.95 

Uranus    1.68    ±0.3  1.30 


Peirce,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  mural  circle. 


To  correspond  to  the  apparent  semidiameters  observed  with  the  Washington  mural 
circle,  all  the  semidiameters,  except  those  of  Mercury,  computed  from  these  values, 
must  be  increased  by  a  constant  quantity  =  0".57. 

The  apparent  elements  of  Saturn's  Rings  are  computed  from  Bessel's  data,  except 
those  for  Bond's  dusky  ring. 

The  elements  of  the  eclipse  are  adapted  to  the  neat  and  simple  modification  of 
Bessel's  formulas,  suggested  by  T.  Henry  Sapford,  Jr. 

The  elements  adapted  to  Bessel's  formulas  are  given  for  all  occultations  of  stars 
greater  than  those  of  the  sixth  magnitude. 

The  Heliocentric  Coordinates  of  the  Planets  are  given  for  the  computation  of  per- 
turbations, and  the  following  are  the  values  of  the  masses,  that  of  the  Sun  being 
unity:  — 

Mercury  4865751  Encke,  A.  2V.,  No.  443. 

Venus  390000  ^E  Vebriee>  TM01*'  *  Merc.<>  p.  115. 
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The  Earth 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 


354936 

1 
2680637 

1 


1047.879  ±  0.335 

1 
3601.6 

1 
S4905 

1 
18780 


Lb  Vbbbieb,  Tteor.  de  Merc,  p.  26. 
Bueckhardt,  Conn,  des  Tempi,  1916,  p.  348. 
Bessel,  Der  Masse  des  Jupiter,  p.  64. 
Bessbl,  Comptes  Rendus,  1841. 
Lamont,  Mem.  Ast.  Soc,  Vol.  XI.  p.  54. 
Pbibcb,  Am.  Ac.  Proc.,  Vol.  I.  p.  333. 


The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently 
small  to  authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work. 
The  results  have  also  been  tested,  in  various  portions,  by  means  of  duplicate  com- 
putations. The  proofs  from  the  stereotype  plates  have  been  thoroughly  examined  by 
an  independent  series  of  differences.  And  it  is  believed  that,  in  every  respect,  that 
system  has  been  adopted  in  which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  follow- 
ing manner. 

The  Sun  has  been  computed  by  Professor  Winlock.  The  Moon,  with  the  Culmi- 
nations and  Lunar  Distances,  has  been  divided  between  Mr.  Runkle,  Mb.  Bbadfobd, 
Mr.  Kerb,  and  Mr.  Weight.  Mercury  has  been  computed  by  Professor  Winlock, 
Venus  by  Miss  Mitchell,  Mars  by  Professor  Hedbick,  Jupiter  by  Professor  Kendall, 
Saturn  by  Professor  Van  Vleck,  Uranus  by  Professor  Hedbick,  and  Neptune  by 
Professor  Kendall.  The  Fixed  Stars  have  been  computed  by  Mr.  Spbague,  the 
General  Constants  for  Reduction  by  Professor  Peibce,  and  the  Occultations  by  Mr. 
Downes.  The  Eclipses  have  been  computed  by  Mr.  Wright  and  Mr.  Kerr.  The 
Table  of  Geographical  Positions  of  the  Principal  Observatories  has  been  prepared  by 
Dr.  B.  A.  Gould. 


EQXIATOR   TO   ECLIPTIC. 


TABLE  FOR  CHANGING  LATITUDE  AND  LONGITUDE  TO  RIGHT  ASGEN- 

SION  AND  DECLINATION,  OR  THE  REVERSE. 

k 

Jc 

A 

a 

DitT. 

Log.  a 

Diff. 

b 

Log.  b 

B 

Diff. 

h 

h    1 

1 

o 
0 

h.  m. 
0  0 

O   1 

0  0.0 

0.3981 

1 

9.6000 

1 

0.9173 

9.9625 

O   1 

0  0.0 

26.0 

h.  m. 
12  0 

o  1 

180 ; 

1 

0  4 

0  5.4 

0.3980 

2 

9.5999 

2 

0.9174 

9.9626 

0  26.0 

26.1 

11  56 

179  1 

2 

0  8 

0  10.8 

0.3978 

3 

9.5997 

3 

0.9175 

9.9626 

0  52.1 

26.0 

11  52 

178  1 

3 

0  12 

0  16.2 

0.3975 

4 

9.5994 

5 

0.9176 

9.9627 

1  18.1 

25.9 

11  48 

177  1 

4 

0  16 

0  21.5 

0.3971 

5 

9.5989 

6 

0.9178 

9.9627 

1  44.0 

25.9 

11  44 

176  J 

5 

0  20 

0  26:9 

0.3966 

7 

9.5983 

7 

0.9180 

9.9628 

2  9.9 

25.9 

11  40 

175 

6 

0  24 

0  32.2 

0.3959 

8 

9.5976 

9 

0.9183 

9.9630 

2  35.8 

25.8 

11  36 

174 

7 

0  28 

0  37.4 

0.3951 

9 

9.5967 

10 

C.9186 

9.9631 

3  1.6 

25.8 

11  32 

173 

8 

0  32 

0  42.6 

0.3942 

10 

9.5957 

11 

0.9190 

9.9633 

3  27.4 

25.6 

11  28 

172 

9 

0  36 

0  47.7 

0.3932 

18 

9.5946 

13 

0.9195 

9.9635 

3  53.0 

25.6 

11  24 

171 

10 

0  40 

0  52.8 

0.3920 

13 

9.5933 

14 

0.9200 

9.9638 

4  18.6 

25.4 

11  20 

170 

11 

0  44 

0  57.8 

0.3907 

13 

9.5919 

15 

0.9205 

9.9640 

4  44.0 

25.3 

11  16 

169 

12 

0  48 

1  2.7 

0.3894 

15 

9.5904 

17 

0.9211 

9.9643 

5  9.3 

25.2 

11  12 

168 

13 

0  52 

1  7.5 

0.3879 

16 

9.5887 

18 

0.9217 

9.9646 

5  34.5 

25.1 

11  8 

167 

14 

0  56 

1  12.8 

0.3863 

17 

9.5869 

20 

0.9224 

9.9649 

5  59.6 

24.9 

11  4 

166 

15 

1  0 

1  17.0 

0.3846 

19 

9.5849 

21 

0.9231 

9.9652 

6  24.5 

24.8 

11  0 

165 

16 

1  4 

1  21.5 

0.3827 

20 

9.5828 

22 

0.9239 

9.9656 

6  49.3 

24.6 

10  56 

164 

17 

1  8 

1  25.9 

0.3807 

21 

9.5806 

24 

0.9247 

9.9660 

7  13.9 

244 

10  52 

163 

18 

1  12 

1  30.2 

0.3786 

22 

9.5782 

25 

0.9256 

9.9664 

7  38.3 

24.2 

10  48 

162 

19 

1  16 

1  84.4 

0.3764 

23 

9.5757 

27 

0.9265 

9.9668 

8  2.5 

24.0 

10  44 

161 

20 

1  20 

1  38.5 

0.3741 

24 

9.5730 

29 

0.9274 

9.9673 

8  26.5 

23.9 

10  40 

160 

21 

1  24 

1  42.4 

0.3717 

26 

9.5701 

30 

0.9284 

9.9677 

8  504 

23.6 

10  36 

159 

22 

1  28 

I  46.2 

0,3691 

27 

9.5671 

31 

0.9294 

9.9682 

9  140 

23.4 

10  32 

158 

23 

1  32 

1  49.9 

0.3664 

27 

9.5640 

33 

0.9304 

9.9687 

9  874 

23.2 

10  28 

157 

24 

1  86 

1  53.4 

0.3637 

29 

9.5607 

35 

0.9315 

9.9692 

10  0.6 

22.9 

10  24 

156 

25 

I  40 

1  56.7 

0.3608 

30 

9.5572 

36 

0.9326 

9.9697 

10  23.5 

22.7 

10  20 

155 

26 

1  44 

1  59.9 

0.3578 

31 

9.5536 

38 

0.9338 

9.9703 

10  46.2 

22.5 

10  16 

154 

27 

1  48 

2  2.9 

0.3547 

32 

9.5498 

39 

0.9350 

9.9708 

11  8.7 

22.2 

10  12 

153 

28 

1  52 

2  5.8 

0.3515 

33 

9.5459 

41 

0.9362 

9.9714 

11  30.9 

21.9 

10  8 

152 

29 

1  56 

2  8.5 

0.3482 

34 

9.5418 

43 

0.9374 

9.9719 

11  52.8 

21.7 

10  4 

151 

30 

2  0 

2  11.1 

0.3448 

35 

9.5375 

45 

0.9887 

9.9725 

12  14.5 

21.4 

10  0 

150 

31 

2  4 

2  13.5 

0.3413 

87 

9.5330 

46 

0.9400 

9.9731 

12  35.9 

21.1 

9  56 

149 

32 

2  8 

2  15.7 

0.8376 

38 

9.5284 

48 

0.9413 

9.9737 

12  57.0 

20.8 

9  52 

148 

33 

2  12 

2  17.7 

0.3338 

38 

9.5236 

51 

0.9426 

9.9743 

13  17.8 

20.6 

9  48 

147 

34 

2  16 

2  19.6 

0.3300 

39 

9.5185 

52 

0.9440 

9.9750 

13  38.4 

20.2 

9  44 

146 

35 

2  20 

2  21.3 

0.3261 

40 

9.5133 

54 

0.9453 

9.9756 

IS  58.6 

20.0 

9  40 

145 

36 

2  24 

2  22.8 

0.3221 

41 

9.5079 

56 

0.9467 

9.9762 

14  18.6 

19.6 

9  36 

144 

87 

2  28 

2  24.1 

0.3180 

43 

9.5023 

58 

0.9481 

9.9768 

14  38.2 

19.3 

9  32 

143 

38 

2  32 

2  25.2 

0.3137 

44 

9.4965 

60 

0.9495 

9.9775 

14  57.5 

19.0 

9  28 

142 

39 

2  36 

2  26.2 

0.3093 

44 

9.4905 

63 

0.9509 

9.9781 

15  16.5 

18.6 

9  29 

141 

40 

2  40 

2  27.0 

0.3049 

45 

9.4842 

65 

0.9524 

9.9788 

15  35.1 

18.4 

9  20 

140 

41 

2  44 

2  27.6 

0.3004 

46 

9.4777 

67 

0.9588 

9.9794 

15  53.5 

18.0 

9  16 

139 

42 

2  48 

2  28.0 

0.2958 

47 

9.4710 

69 

0.9552 

9.9801 

16  11.5 

17.7 

9  12 

138 

43 

2  52 

2  28.2 

0.2911 

47 

9.4641 

72 

0.9566 

9.9807 

16  29.2 

17.3 

9  8 

137 

44 

2  56 

2  28.2 

0.2864 

49 

9.4569 

74 

0.9581 

9.9814 

16  46.5 

17.0 

9  4 

136 

45 

3  0 

2  28.1 

0.2815 

50 

9.4495 

78 

0.9595 

9.9820 

17  3.5 

16.7 

9  0 

135 

46 

8  4 

2  27.8 

0.2765 

50 

9.4417 

80 

0.9610 

9.9827 

17  20.2 

16.3 

8  56 

134  t 

47 

3  8 

2  27.3 

0.2715 

51 

9.4337 

82 

0.9625 

9.9834 

17  36.5 

15.9 

8  52 

133  I 

48 

8  12 

2  26.6 

0.2664 

52 

9.4255 

86 

0.9639 

9.9840 

17  52.4 

15.6 

8  48 

132  i 

49 

3  16 

2  25.8 

0.2612 

53 

9.4169 

89 

0.9653 

9.9847 

18  8.0 

15.3 

8  44 

131  , 

50 

3  20 

2  24.8 

0.2559 

54 

9.4080 

92 

0.9667 

9.9853 

18  23.3 

14.9 

8  40 

180  i 

51 

3  24 

2  23.6 

0.2505 

54 

9.3988 

95 

0.9681 

9.9859 

18  38.2 

14.5 

8  36 

129  1 

52 

3  28 

2  22.2 

0.2451 

55 

9.3893 

99 

0.9695 

9.9865 

18  52.7 

14.2 

8  32 

128  1 

53 

3  82 

2  20.7 

0.2396 

56 

9.3794 

102 

0.9709 

9.9872 

19  6.9 

13.8 

8  28 

127  I 

54 

3  36 

2  19.0 

0.2340 

57 

9.3692 

106 

0.9722 

9.9878 

19  20.7 

13.4 

8  24 

126  l 

55 

L= — I — 

3  40 

2  17.1 

0.2283 

57 

9.3586 

111 

0.9736  |  9.9884 

19  34.1 

13.1 

8  20 

125  | 

EQUATOR   TO    ECLIPTIC. 


TABLE  FOB  CHANGING  LATITUDE  AND  LONGITUDE  TO  BIGHT  ASCEN- 

SION  AND  DECLINATION,  OB  THE  REVERSE. 

h 

k 

A 

a 

Diff 

Log.  a 

Diff. 

6 

Log.  6 

B 

Diff. 

k 

k 

0 

h.  m. 

O      f 

' 

o      ; 

h.  m. 

o 

56 

3  44 

2  15.1 

0.2226 

58 

9.3475 

114 

0.9749 

9.9890 

19  47.2 

12.7 

8  16 

124 

57 

3  48 

2  13.0 

0.2168 

59 

9.3361 

119 

0.9762 

9.9895 

19  59.9 

12.3 

8  11 

123 

58 

3  52 

2  10.7 

0.2109 

59 

9.3242 

124 

0.9775 

9.9901 

20  12.2 

12.0 

8     8 

122 

59 

3  56 

2     8.2 

0.2050 

60 

9.3118 

129 

0.9788 

9.9907 

20  24.2 

11.6 

8    4 

121 

60 

4     0 

2    5.6 

0.1990 

60 

9.2989 

134 

0.9800 

9.9912 

20  35.8 

11.2 

8    0 

120 

61 

4    4 

2     2.8 

0.1930 

61 

9.2855 

189 

0.9812 

9.9918 

20  47.0 

10.9 

7  56 

119 

62 

4     8 

1  59.9 

0.1896 

62 

9.2716 

146 

0.9824 

9.9923 

20  57.9 

10.4 

7  52 

118 

63 

4  12 

1  56.9 

0.1807 

62 

9.2570 

152 

0.9836 

9.9928 

21     8.8 

10.1 

7  48 

117 

64 

4  16 

1  58.7 

0.1745 

63 

9.2418 

159 

0.9847 

9.9933 

21  18.4 

9.7 

7  44 

116 

65 

4  20 

1  50.4 

0.1682 

63 

9.2259 

166 

0.9858 

9.9938 

21  28.1 

9.4 

7  40 

115 

66 

4  24 

1  47.0 

0.1619 

64 

9.2093 

175 

0.9868 

9.9942 

21  87.5 

8.9 

7  86 

114 

67 

4  28 

1  43.5 

0.1555 

64 

9.1918 

183 

0.9878 

9.9947 

21  46.4 

8.6 

7  32 

113 

68 

4  32 

1  39.8 

0.1491 

64 

9.1785 

192 

0.9888 

9.9951 

21  55.0 

8.2 

7  28 

112 

69 

4  36 

1  36.1 

0.1427 

65 

9.1543 

203 

0.9898 

9.9955 

22     3.2 

7.9 

7  24 

111 

70 

4  40 

1  32.2 

0.1362 

66 

9.1340 

214 

0.9907 

9.9959 

22  11.1 

7.4 

7  20 

no. 

71 

4  44 

1  28.2 

0.1296 

66 

9.1126 

227 

0.9916 

9.9963 

22  18.5 

7.1 

7  16 

109 

72 

4  48 

1  24.2 

0.1230 

66 

9.0899 

240 

0.9924 

9.9967 

22  25.6 

6.7 

7  12 

108 

73 

4  52 

1  20.0 

0.1164 

67 

9.0659 

256 

0.9932 

9.9970 

22  32.3 

6.3 

7     8 

107 

74 

4  56 

1  15.7 

0.1097 

67 

9.0403 

273 

0.9940 

9.9974 

22  38.6 

5.9 

7    4 

106 

75 

5     0 

I  114 

0.1030 

67 

9.0130 

294 

0.9947 

9.9977 

22  44.5 

5.6 

7     0 

105 

76 

5    4 

1     7.0 

0.0963 

67 

8.9836 

315 

0.9954 

9.9980 

22  50.1 

5.1 

6  56 

104 

77 

5     8 

1     2.5 

0.0896 

68 

8.9521 

342 

0.9960 

9.9982 

22  55.2 

4.8 

6  52 

103 

78 

5  12 

0  58.0 

0.0828 

68 

8.9179 

373 

0.9966 

9.9985 

23     0.0 

4.4 

6  48 

102 

79 

5  16 

0  53.4 

0.0760 

69 

8.8806 

410 

0.9971 

9.9987 

23     4.4 

4.0 

6  41 

101 

80 

5  20 

0  48.7 

0.0696 

68 

8.8396 

453 

0.9976 

9.9990 

23     8.4 

3.6 

6  40 

100 

81 

5  24 

0  44.0 

0.0623 

69 

8.7948 

508 

0.9981 

9.9992 

23  12.0 

3.3 

6  36 

99 

;.  82 

5  28 

0  39.2 

0.0554 

69 

8.7435 

576 

0.9985 

9.9993 

23  15.8 

2.8 

6  32 

98 

83 

5  32 

0  34.4 

0.0485 

69 

8.6859 

667 

0.9988 

9.9995 

23  18.1 

2.5 

6  28 

97 

1   84 

5  36 

0  29.6 

0.0416 

69 

8.6192 

789 

0.9991 

9.9996 

23  20.6 

2.1 

6  24 

96 

!    85 

5  40 

0  24.7 

0.0347 

69 

8.5403 

967 

0.9994 

9.9997 

23  22.7 

1.7 

6  20 

95 

86 

5  44 

0  19.8 

0.0278 

69 

8.4436 

1248 

0.9996 

9.9998 

23  24.4 

1.3 

6  16 

94 

87 

5  48 

0  14.9 

0.0209 

70 

8.3188- 

1760 

0.9998 

9.9999 

23  25.7 

1.0 

6  12 

93 

88 

5  52 

|  0     9.9 

0.0139 

69 

8.1428 

3010 

0.9999 

0.0000 

23  26.7 

0.6 

6     8 

92 

89 

5  56 

1  0     5.0 

0.0070 

70 

7.8418 

1.0000 

0.0000 

23  27.3 

0.2 

6     4 

91 

90 

6     0 

i  0    0.0 

0.0000 

1.0000 

0.0000 

23  27.5 

6    0 

90 

This  tab] 

e  is  computed  for  an  obliquity  of  23°  27'  30. 

Theargi 

iment  k  is  either  the  longitude  or  the  right  ascension,  or  their  excess 

above  180° 

or  12h- 

Bight  as 
the  formah 

cension  (a)  and  declination  (9)  are  converted  into  longitude  (1)  and  lal 

itude  09)  by 

k  a=  a  or  =  a  —  12h- 

in  which  the  sign  of  a  is  that 
the  sign  of  Bis  that 
the  sign  of  A  is  that 

of  cos.  a 

tan.  p  = 

a  tan.  (<5  —  B) 

of  sin.  a 

tan. /»== 

6  tan.  (d  —  B)  cos.  p 

of  tan.  a 

A== 

a  +  A+p 

Longittu 
formula 

le  (X)  and  latitude  (/»)  are  converted  into  right  ascension  and  declixu 

ition  by  the 

k  =  X=    =  1  —  180°                1        in  which  the  sign  of  a  is  that 

ofcos.il 

tan.#  = 

a  tan.  (|J-h£)                                                     the  sign  of  Bis  that 

of  sin.  1 

tan.<5  = 

6  tan.  (/JH-jB)cos.0                    |                      the  sign  of  A  is  that 

of  tan.  1 

a  = 

l+A  —  g 

The  foil 

owing  approximate  formula  can  be  used  when  p  is  less  than  10°. 
p  =  b  (S  —  B) 
X  =  a~hA+a(3  —  B)Bee.p 

and  the  fa< 

;tor  sec  p  can  be  neglected  when  /» is  less  than  4°. 

MOON'S  LIBRATIOIY. 


TABLE   FOR 

THE    LIBRATION    OF  THE   MOON. 

S-x 

AX 

a 

B 

8-X 

8-x 

AX 

a 

B 

a— X 

O 

0 

0.0 

39 

O        1 

0    0.0 

o 
180 

o 
46 

o'.6 

56 

0  i 

1  3.9 

o 
134 

1 

0.0 

39 

0     1.6 

179 

47 

0.6 

57 

1     4.9 

133 

2 

0.0 

39 

0    3.1 

178 

48 

0.6 

58 

1     6j0 

132 

3 

0.1 

39 

0    4.7 

177 

49 

0.6 

59 

1     74) 

131 

4 

0.1 

39 

0     6.2 

176 

50 

0.6 

60 

1     8.0 

130 

5 

0.1 

39 

0    7.7 

175 

51 

0.6 

62 

1     9.0 

129 

6 

0.2 

39 

0    9.3 

174 

52 

0.6 

63 

1   10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  143 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

78 

1  153 

122 

13 

0.3 

40 

0  20.0 

167 

59 

03 

75 

1  16.1 

121 

14 

0.3 

40 

0  213 

166 

60 

03 

77 

1  16.9 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  243 

164 

62 

0.5 

83 

1  18.4 

118 

1 

17 

0.3 

40 

0  26.0 

163 

63 

03 

86 

1  19.1 

117 

| 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42. 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  87.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

I  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

78 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

-    0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  263 

103 

32 

0.5 

46 

0  47  jO 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

88 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

•  1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1     0.6 

137 

89 

0.0 

2220 

1  2S\8 

91 

44 

0.6 

54 

1     1.7 

186 

90 

0.0 

OD 

1  28.8 

90 

45 

0.6 

55 

1     2.8 

135 

J I  has  the  sign  of  tan.  (ft  —  X\ 
a  has  the  sign  of  cos.  (ft  —  X) 
B  has  the  sign  of  sin.  (ft  —  1) 

When  ft —a 

exceeds 

180°  the  table  is  to  be  entered  with  (ft 

-2)-l 

B0°as  tfu 

>  sagtt- 

ment  in  the  cola 

mnft  — 

a. 

MOON'S  MEAN  MOTION. 


MOON'S   MEAN  MOTION   IN  LONGITUDE   FOR    SIDEREAL 

INTERVALS. 

1*7. 

O  Motion  In 
Longitude. 

Minute*. 

O  Motion  In 
Longitude. 

Minutef. 

<C  'B  Motion  in 
Longitude. 

o         / 

/ 

30 

1 
16.4 

l 

13      8.4 

1 

0.5 

31 

17.0 

2 

26    16.9 

2 

1.1 

32 

17.5 

8 

39    253 

3 

1.6 

88 

18.1 

4 

52    33.7 

4 

23 

84 

18.6 

5 

65    42.1 

5 

2.7 

85 

19.2 

"    6 

78    50.6 

6 

33 

86 

19.7 

7 

91    59.0 

7 

8.8 

37 

203 

8 

105      7.4 

8 

4.4 

88 

20.8 

9 

118    15.8 

9 

4.9 

89 

21.4 

10 

181    243 

10 

53 

40 

21.9 

Boar. 

11 

6.0 

41 

224 

12 

6.6 

42 

233 

1 

0    32.9 

18 

7.1 

43 

285 

S 

1      5.7 

14 

7.7 

44 

24.1 

8 

1    88.6 

15 

83 

45 

24.6 

4 

2    113 

16 

83 

46 

253 

5 

2    443 

17 

93 

47 

25.7 

6 

8    17.1 

18 

9.9 

48 

26.3 

7 

3    50.0 

19 

10.4 

49 

263 

8 

4    223 

20 

113 

50 

21A 

9 

4   55.7 

21 

113 

51 

27.9 

10 

5    283 

22 

12.0 

52 

283 

11 

6      \A 

23 

12.5 

53 

29.0 

12 

6    343 

24 

13.1 

54 

29.6 

13 

7      7.1 

25 

13.6 

55 

80.1 

14 

7    39.9 

26 

143 

56 

80.7 

15 

8    12.8 

27 

14.7 

57 

813 

16 

8   45.6 

28 

153 

58 

313 

17 

9    183 

29 

15.9 

59 

323 

18 

9    513 

30 

16.4 

60 
Seconds. 

32.9 
1 

19 

10    243 

10 

0.1 

20 

10    57.0 

20 

03 

21 

11    29.9 

80 

03 

22 

12      2.7 

40 

0.4 

28 

12   35.6 

50 

03 

24 

13      8.4 

60 

03 
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DIRECTIONS 


FOB  USING 


THE  TABLES  FOR  CORRECTING  LUNAR  DISTANCES. 


The  object  of  these  Tables  is  to  give  the  true  correction  of  a  lunar  distance  in  all 
cases  when,  with  the  apparent  distance  of  the  moon  from  the  sun,  a  planet,  or  star, 
the  apparent  altitudes  of  the  two  objects  have  also  been  obtained  by  observation. 
They  enable  us  readily  to  take  into  account,  —  1st,  the  parallax  of  the  moon  in  the 
latitude  of  the  observer,  allowing  for  the  spheroidal  figure  of  the  earth ;  2d,  the 
parallax  of  the  sun  or  a  planet ;  3d,  the  true  atmospheric  refraction,  allowing  for  the 
actual  state  of  the  air  as  shown  by  the  barometer  and  thermometer ;  and  4th,  that 
effect  of  refraction  which  gives  the  apparent  discs  of  the  moon  and  sun  an  oval  or 
elliptical  figure. 

The  longitude  deduced  from  a  lunar  observation,  when  no  attention  is  paid  to  the 
spheroidal  figure  of  the  earth,  to  the  barometer  and  thermometer,  and  the  elliptical 
figure  of  the  discs,  may  in  certain  cases  be  in  error  a  whole  degree.  It  is  true  these 
extreme  cases  are  rare  in  practice;  but  cases  are  common  in  which  from  such 
neglect  the  error  in  the  longitude  is  10',  15',  or  207.  Since  lunars  are  now  chiefly 
valuable  as  checks  upon  the  chronometer,  it  is  absolutely  necessary  to  get  rid  of  such 
errors,  and  to  leave  no  other  inaccuracy  in  the  result  than  that  which  unavoidably 
follows  from  the  observations.  This  is  accomplished  by  means  of  these  Tables,  with 
an  amount  of  labor  very  little  greater. than  that  which  is  required  by  the  inaccurate 
methods  in  common  use. 

The  Observation. 

The  record  of  a  complete  observation  embraces,  — 

1.  The  latitude  and  approximate  longitude  of  the  place  of  observation. 

2.  The  approximate  local  time. 

3.  The  time  of  observation  as  shown  by  a  chronometer,  and  the  error  of  the  chro- 
nometer, or  its  difference  from  mean  Greenwich  time. 

4.  The  apparent  distance  of  the  moon's  bright  limb  from  a  star  or  planet,  or  from 
the  nearest  limb  of  the  sun. 

5.  The  apparent  altitude  of  the  moon's  upper  or  lower  limb  above  the  sea  horizon. 

6.  The  apparent  altitude  of  the  star,  planet,  or  lower  limb  of  the  sun  above  the 
sea  horizon. 
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7.  The  height  of  the  barometer  and  thermometer. 

8.  The  height  of  the  eye  above  the  level  of  the  sea. 

9.  The  index  correction  of  the  sextant,  if  a  sextant  is  used. 

The  index  correction  of  the  sextant  may  be  supposed  to  be  previously  determined ; 
but,  since  even  in  the  best  instruments  it  is  not  constant,  its  determination  should  be 
considered  a  necessary  part  of  the  observation ;  and  when  the  greatest  precision  is 
sought,  it  should  be  found  both  before  and  after  the  measurement  of  the  distance,  and 
its  mean  value  taken. 

The  error  of  the  chronometer  above  alluded  to  is  that  which  is  obtained  by  apply- 
ing the  daily  rate  (multiplied  by  the  proper  number  of  days)  to  the  error  found  before 
leaving  port.  The  agreement  or  disagreement  of  the  error  thus  found  with  that 
found  by  the  lunar  observation  will  be  the  test  of  the  good  or  bad  going  of  the 
chronometer. 

Preparation  of  the  Data. 

Greenwich  Date,  —  Correct  the  chronometer  time  for  its  error  from  Greenwich 
time  and  deduce  the  Greenwich  Date,  i.  e.  the  Greenwich  day  and  hour  (mean  time), 
reckoning  the  hours  in  succession  from  0  to  24,  beginning  at  noon. 

Nautical  Almanac.  —  With  the  Greenwich  Date  enter  the  Almanac  and  take  out 
the  moon's  semidiameter  and  horizontal  parallax ;  and  if  the  sun  is  observed,  its  semi- 
diameter  and  horizontal  parallax  ;  *  but  if  a  planet  is  observed,  its  horizontal  parallax 
only. 

Apparent  Altitude  of  the  Moon.  —  To  the  altitude  given  by  the  sextant  apply  the 
index  correction  of  the  instrument  and  subtract  the  dip  of  the  horizon,  Table  I.  If 
the  lower  limb  is  observed,  add  the  semidiameter  augmented  by  Table  II. ;  if  the 
upper  limb  is  observed,  subtract  the  augmented  semidiameter.  The  result  is  the 
apparent  altitude  of  the  moon's  centre,  denoted  "  <C's  App.  Alt." 

Apparent  Altitude  of  the  Sun,  Planet^  or  Star.  —  To  the  observed  altitude  apply 
the  index  correction  of  the  sextant,  and  subtract  the  dip,  Table  I. ;  and  if  the  sun  is 
used,  add  its  semidiameter  when  the  lower  limb  is  observed,  or  subtract  it  when  the 
upper  limb  is  observed.  The  result  is  the  apparent  altitude  required,  denoted  by 
"O'sor  #'s  App.  Alt." 

Apparent  Distance.  —  1st.  When  the  sun  is  used,  to  the  observed  distance  (cor- 
rected for  index  error  when  necessary)  add  the  moon's  augmented  semidiameter  and 
the  sun's  semidiameter.  2d.  When  a  planet  or  star  is  used,  add  the  moon's  aug- 
mented semidiameter  if  its  nearest  limb  is  observed,  but  subtract  it  if  its  farthest  limb 
is  observed.     The  result  is  "  App.  Dist." 

Moon's  Reduced  Parallax  and  Refraction.  —  Enter  Table  HI.  with  the  latitude  of 
the  place  of  observation  and  the  moon's  horizontal  parallax,  and  take  out  the  correc- 
tion, which  add  to  the  horizontal  parallax.  Call  the  result  the  moon's  reduced  par- 
allax, or  "  <C  's  Red.  P." 

Enter  Table  IV.  with  the  moon's  apparent  altitude,  and  take  out  the  mean  reduced 

*  The  son's  horizontal  parallax  may  be  assumed  as  8".5. 
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refraction,  and  apply  to  this  mean  refraction  the  corrections  given  in  Tables  IV.  A. 
and  IV.  B.,  adding  or  subtracting  these  corrections  according  to  the  directions  in  the 
Tables.     The  result  is  the  moon's  reduced  refraction  or  "  <C's  Red.  Jfc." 

Subtract  the  "  <C's  Red.  Jfc."  from  the  "  <C's  Red.  P."  and  mark  the  result  as 
"C's  Red.  P.  and  R." 

Reduced  Parallax  and  Refraction  of  Sun,  Planet,  or  Star.*  —  With  the  apparent 
altitude  of  the  sun,  planet,  or  star,  take  from  Table  IV.  the  mean  reduced  refraction, 
which  correct  by  Tables  IV.  A.  and  IV.  B.  If  the  sun  is  observed,  subtract  its  horizontal 
parallax  (which  may  be  always  taken  at  8".5)  from  its  reduced  refraction,  and  mark 
*the  result  as  u  Q's  Red.  P.  4*  R"  If  a  planet  is  observed  subtract  its  horizontal 
parallax,  and  mark  the  result  as  "  sfe's  Red.  P.  4*  &"  If  a  star  is  observed  its 
reduced  refraction  is  at  once  the  required  u  #  's  Red.  P.  4*  ■&" 

Computation  of  the  True  Distance. 

Take  from  Table  V.  the  four  logarithms  A,  B,  C,  JD,t  and  place  these  logs,  each 
at  the  head  of  a  column,  marking  the  columns  A,  B,  C,  and  D,  respectively ;  then 
put  the 

log.  of  C's  Red.  P.  fy  R.  (Table  IX.)  in  Columns  A  and  P 

log.  of  Q's  Red.  P.  fy  R.  " 

log.  sine  <Ts  App.  Alt.     (Bowd.  Table  XXVII.) 
log.  sine  Q's  App.  Alt.  " 

log.  cotangent  App.  Dist.  " 

log.  cosecant  App.  Dist.  " 

The  sum  of  the  four  logs,  in  Col.  A  is  the  log.  (Table  IX.)  of  the  First  Part  of  <C  '* 
Correction,  which  is  to  be  marked  -+-  when  the  App.  Dist.  is  less  than  90°,  but  — 
when  the  App.  Dist.  is  greater  than  90°. 

The  sum  of  the  four  logs,  in  Col.  P  is  the  log.  (Table  IX.)  of  the  Second  Part  of 
<C  '*  Correction,  which  is  always  to  be  marked  — . 

The  sum  of  the  four  logs,  in  Col.  C  is  the  log.  (Table  IX.)  of  the  First  Part  of  the 
O's  or  jfc'a  Correction,  which  is  to  be  marked  —  when  the  App.  Dist.  is  less  than 
90°,  but  -+-  when  the  App.  Dist.  is  greater  than  90°. 

The  sum  of  the  four  logs,  in  Col.  D  is  the  log.  (Table  IX.)  of  the  Second  Part  of 
the  ©'*  or  #'*  Correction^  which  is  always  to  be  marked  H-. 

Combine  the  first  and  second  parts  of  the  <£  's  correction  according  to  the  signs 
(-+-  or  — )  prefixed ;  that  is,  take  their  sum  if  they  have  the  same  sign,  but  their 
difference  if  they  have  different  signs,  and  prefix  the  sign  of  the  greater  to  the 
result,  which  call  u  <C  '*  whole  Correction." 

In  the  same  manner  form  the  ©'«  or  jfc's  whole  Correction. 

First  Correction  of  Distance.  —  Combine  the  <C'*  whole  corr.  and  the  ©'«  or  jfc1* 

*  The  parallax  of  a  star  being  zero,  its  "Teduced  parallax  and  refraction "  become,  of  course, 
merely  its  " reduced  refraction";  but  as  no  mistake  can  arise  from  marking  it  as  "  *'s  P.  #•  /£.,"  this 
designation  has  been  retained  in  order  to  give  simplicity  and  uniformity  at  once  to  the  rales  and  the 
tables. 

t  No  interpolation  is  required  in  taking  out  these  logarithms. 
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whole  corr.  according  to  their  signs ;  the  result  is  the  First  Correction  of  Distance, 
which  is  to  be  added  to  or  subtracted  from  the  apparent  distance,  according  as  its 
sign  is  H-  or  — . 

Second  Correction  of  Distance.  —  Enter  Table  VI.  with  the  Apparent  Distance 
and  the  First  Correction  of  Distance,  and  take  out  the  Second  Correction  of  Distance, 
which  is  to  be  applied  to  the  distance  according  to  the  directions  in  the  side  columns 
of  the  Table. 

Correction  for  the  Elliptical  Figure  of  the  Moon's  Disc,  or  Contraction  of  the 
Moon's  Semidiameter  (Table  VII.).  —  Enter  Table  VII.  A.  with  the  <C  's  App.  Alt.  and 
<£'s  Red.  P.  &  R.,  and  take  out  the  number.  With  this  number  and  the  <£'s  whole 
correction  enter  Table  VII.  B.  and  take  the  required  contraction,  which  is  to  be  added 
to  the  App.  Dist.  when  the  farthest  limb  is  observed,  but  subtracted  when  the  nearest 
limb  is  observed. 

Correction  for  the  Elliptical  Figure  of  the  Sun's  Disc,  or  Contraction  of  the  Sun's 
Semidiameter  (Table  VIII.).  — Enter  Table  VIII.  A.  with  the  0's  App.  Alt.  and 
O's  Red.  P.  &  R.  and  take  out  the  number.  With  this  number  and  the  Q's  whole 
corr.  enter  Table  VIII.  B.  and  take  out  the  required  contraction,  which  is  always  to  be 
subtracted  from  the  distance  (the  nearest  limb  of  the  sun  being  always  observed). 

Correction  for  Compression  or  for  the  Spheroidal  Figure  of  the  Earth.  —  Take 
from  the  Nautical  Almanac  for  the  Greenwich  Date  the  value  of  log.  N,  given  with 
the  lunar  distance  observed.*  To  log.  iV  add  the  log.  sine  of  the  latitude  of  the 
place  of  observation  ;  the  sum  is  the  log.  (Table  IX.)  of  the  required  correction  for 
compression.  In  North  latitude  add  this  correction  to  the  distance  if  log.  N  in  the 
Nautical  Almanac  is  marked  -h,  or  subtract  it  if  log.  JV  is  marked  — ;  in  South 
latitude  subtract  the  correction  when  log.  iV  is  -h,  and  add  it  when  log.  iV  is  — . 

All  these  corrections  being  applied  to  the  Apparent  Distance,  the  result  is  the 
True  Distance. 

To  find  the  Error  of  the  Chronometer. 

Find  in  the  Nautical  Almanac  the  two  distances  between  which  the  true  distance 
falls.  Take  out  "the  first  of  these  together  with  the  Prop.  Log.  following  it  and  the 
hours  of  Greenwich  time  over  it.  Find  the  difference  between  the  distance  taken 
from  the  Almanac  and  the  true  distance,  and  to  the  log.  of  this  difference  (Table  IX.) 
add  the  Prop.  Log.  from  the  Almanac  ;  the  sum  is  the  log.  (Table  IX.)  of  an  interval 

*  The  values  of  log.  N  are  given  in  this  number  of  the  Almanac  for  the  distances  from  the  sun 
only,  and  will  be  found  in  Table  XL  of  this  Appendix.  For  other  distances  log.  N  may  be  found 
with  sufficient  accuracy  for  ordinary  purposes  from  Table  XII.  by  the  following  rule. 

From  the  Nautical  Almanac  take  the  moon's  and  star's  (or  planet's)  declinations  to  the  nearest 
whole  degree.  With  the  moon's  declination  and  apparent  distance  take  from  Table  XII.  A.  the  first 
part  of  N,  and  mark  it  with  the  sign  in  the  table  if  the  declination  is  North ;  but  if  the  declination  is 
South,  change  the  sign  from  -I-  to  —  or  from  —  to  -f-.  With  the  star's  (or  planet's  J  declination  and 
apparent  distance,  take  from  Table  XII.  B.  the  second  part  of  N,  and  mark  it  -+-  when  the  declination 
is  North,  and  —  when  South.  Take  the  sum,  or  difference,  of  the  two  parts,  according  as  their  signs 
are  the  same  or  different,  and  to  the  resulting  number  prefix  the  sign  of  the  greater.  The  logarithm 
of  this  number  of  seconds,  taken  in  Table  IX.,  with  its  sign  prefixed,  is  the  required  log.  N,  to  be 
used  as  directed  in  the  text. 
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of  time  to  be  added  to  the  hours  of  Greenwich  time  taken  from  the  Almanac.  The 
result  is  the  approximate  Greenwich  time. 

To  correct  this  Greenwich  time,  take  the  difference  between  the  two  Prop.  Logs, 
in  the  Almanac  which  stand  against  the  two  distances  between  which  the  true  dis- 
tance falls.  With  this  difference  and  the  interval  of  time  just  found,  enter  Table  X. 
of  this  Appendix,  and  take  out  the  seconds,  which  are  to  be  added  to  the  approx- 
imate Greenwich  time  when  the  Prop.  Logs,  are  decreasing,  but  subtracted  when 
the  Prop.  Logs,  are  increasing.    The  result  is  the  true  Greenwich  time. 

The  difference  between  the  true  Greenwich  time  and  the  time  shown  by  the  chro- 
nometer is  the  error  of  the  chronometer  as  determined  by  the  lunar  observation. 

Degree  of  Dependence. 

If  the  error  thus  determined  agrees  with  that  deduced  by  means  of  the  rate  and 
original  error,  the  chronometer  has  run  well,  and  its  rate  is  confirmed ;  if  otherwise, 
more  or  less  doubt  is  thrown  upon  the  chronometer,  according  to  the  degree  of  accu- 
racy of  the  lunar  observation  itself.  An  error  of  10"  in  the  measurement  of  the 
distance  produces  about  20s*  error  in  the  Greenwich  time ;  and  since,  even  with  the 
best  observers,  a  single  set  of  distances  is  subject  to  a  possible  error  of  10",  it  may 
be  well  to  consider  the  chronometer  as  still  to  be  trusted  so  long  as  it  does  not  differ 
from  the  lunar  by  more  than  208'.  Since,  however,  so  much  depends  upon  skill  in 
measuring  the  distance,  the  observer  can  only  form  a  correct  judgment  of  the  degree 
of  dependence  to  be  placed  upon  his  own  observations  by  repeated  trials  and  a  care- 
ful comparison  of  his  several  results. 
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CORRECTION  OF 


Example  I. 


In  Lat  35°  3C  N.,  Long.  30°  W.,  by  account,  on  September  7th,  1855,  about  6h- 
A.  M.,  the  Greenwich  chronometer  showing  8*  29"1-  57\5  and  supposed  to  be  fast 
21m-  1\5 ;  the  observed  distance  of  ©'s  and  <C's  nearest  limbs  is  43°  52'  10" ;  ob- 
served alt.  ±  49°  32'  50";  observed  alt.  ©  5°  27'  10";  barometer  29.1  inches; 
thermometer  75° ;  height  of  the  eye  above  the  sea  20  feet ;  index  correction  of  the 
sextant  0.  What  is  the  error  of  the  chronometer  on  Greenwich  time  according  to 
these  observations? 


Preparation  of  the  Data. 


Chronometer 

(Fast) 

Green w.  date  Sept.  6 

ObsMAltjL 
Dip  Tab.  I. 
d  's  aug.  semid. 
d'sApp.AU. 

d'sRed.R.  Tab.IV. 
Barom.  Tab.  IV.  A. 
Therm.  Tab.  IV.  B. 
C'sRed.R. 
H'sRed.P. 
A'sRed.P.^R. 


h.  m.    ■. 

8  29  57.5 

—  21     1.5 


20    8  56.0 


49  32  50 
—  4  23 
4-15     1 


49  43  28 


1  16 


1  9 
54  23 
53  14 


(1  's  semid.  N.  A. 
Aug.  Tab.  II. 
d  's  aug.  Semid. 

ObsM  alt.  Q 

Dip 

0'e  semid. 

©'*  App.  AU. 


14  50.0 
4-H.2 


15     1.2 

o  i  a 
5  27  10 
—  4  23 
4-15  55 


Ban 
The 

©'« 


s  Red.  R.  Tab.  IV. 
arom.  Tab.  IV.  A. 
Therm.  Tab.  IV.  B. 

's  Red.  R. 

's  Par, 
©'«  Red.P.frR. 


5  38  42 

8  57 
—16 
—28 
8  13 

8 

8    5 


(TsPar.N.A. 
Aug.  Tab.  m. 
^t  Bed.  P. 


54  19.4 

4-3.6 

54  23.0 


Obs'd  distance  Ol  |d  43  52  10 

d 's  aug.  semid.  4-15    1 

©'s  semid.  4-15  55 

App.  Dist  44  23    6 


Computation  of  the  True  Distance. 


log.  A.  Tab.  V.  0.0021 
log.  d  's  Red.  P.&  R.  TabJX.  3.5043 

log.  sin.  d  's  App.  Alt  9.8825 

log.  cot  App.  Dist  0.0093 

(             log.  Tab.  IX.  3.3982 

{  1st  Part  d '«  corr.  4-41'  42" 

B. 

log.  B.  Tab.  V.  9.9951 

log.  d  's  Red.  P.  &  R.  3.5043 

log.  sin.  O'8  App.  Alt.  8.9929 

log.  cosec.  App.  Dist  0.1552 

J             log.  Tab.  IX.  2.6475 

)  2d  Part  d'«  corr.  —  V  24" 

d'«  whole  corr.  4-34'  18" 


log.  C.  Tab.  V.  9.9949 

log-Q's  Red.  P.&  R.  Tab.IX.  2.6857 
log.  sin.  ©'s  App.  Alt  8.9929 
log.  cot  App.  Dist  0.0093 

«  log.  Tab.  IX.  1.6828 

\  1st  Part  ©'»  corr.  —0'  48" 


log.  D.  Tab.  V. 
log.  Q's  Red.  P.  &  R. 
log.  sin.  d's.App.  Alt 
log.  cosec  App.  Dist 

(  log.  Tab.  IX. 

}  2d  Part  ©'«  corr. 
©*s  whole  corr. 


log.  N.#  Tab.  XL  —0.764 

log.  sin.  Lat  85°  30*  N.      4-9.764 
log.  Tab.  IX.  —0.528 


9.9992 

2.6857 

9.8825 

0.1552 

"2.7226 

4-8'  48" 

4-8'    0" 


App.  Dist. 

1st  corr. 

2d  corr.  Tab.  VI. 

Contraction  of  <['s\ 

Semid.  Tab.  VII.  J 
Contraction  of 

Semid.  Tab.V 
Corr.  for  compression 
True  Distance 


O     /       rf 

44  23  6 
4-42  18 
16 


—  20 

—  3 
45    4  45 


*  This  log.  may  be  found  by  the  rule  in  the  note  on  p.  5  of  this  Appendix,  in  case  it  is  desired  to 
apply  the  correction  for  compression  to  observations  taken  in  former  yean. 
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LUNAK  DISTANCES. 


To  find  the  Error  of  the  Chronometer. 


58 

32 

18 

gD 

I.JP. 

20 

9 

3 
-2 

20 
20 

9     1 
8  56 

P.L.  0.3433    Diff.Rlogs.-H5 

log.  Tab.  PL  8.5456. 
log.  Tab.  DL  3.8889 


True  distance        45°  4'  45" 

Distance  N.  A.  at  XVHI.h-       46    3   17 

Difference 

Approximate  interval 

Add 

Approx.  Gr.  time 

Corr.  Tab.  X. 

True  Gr.  time 

Gr.  time  by  Chronom. 

Chronom.  and  lunar  differ  only 

and  therefore  the  chronometer  may  be  considered  as  going  well. 

This  example,  worked  by  Bowditch's  First  Method,  gives  the  true  distance  46°  5* 
44",  differing  from  the  above  59",  in  consequence  of  the  omission  by  Bo wd itch  of 
the  small  corrections.  This  difference  would  produce  an  error  of  2m#  10"-  in  the 
Greenwich  time,  and  consequently  the  longitude  in  this  case  deduced  by  Bowditch's 
method  would  be  in  error  32'.5 ;  that  is,  more  than  half  a  degree. 


Example  II. 

In  Lat.  55°  20'  S.,  Long.  120°  25'  W.,  by  account,  on  August  29th,  1855,  about 
9h-  40m-  P.  M .,  the  Greenwich  chronometer  showing  5h-  35m-  46\2  and  from  previous 
rate  supposed  slow  5m<  12"  ;  the  following  distance  and  altitudes  are  found,  being 
the  mean  of  six  observations  corrected  for  index  errors.  Observed  distance  of  Fo- 
malhaut  and  C's  farthest  limh  46°  307  23"  ;  observed  alt.  ±  6°  26'  10"  ;  observed 
alt.  Fomalhaut  52°  34'  40" ;  barometer  31  inches ;  thermometer  20° ;  height  of  the 
eye  above  the  sea  18  feet.  What  is  the  error  of  the  chronometer  according  to 
these  observations? 

Preparation  of  the  Data. 


Chronometer 

(Slow)  

Greenw.  date  Aug.  29**  17  40  58.2 


h.  m.    a. 

5  35  46.2 

4-     5  12 


ObsMAlt*. 
Dip  Tab.  L 
d  's  aug.  semid. 
C'sApp.AlL 

d's  Red.  R.  Tab.  IV. 
Barom.  Tab.  IV.  A. 
Therm.  Tab.  IV.  B. 
t'sRed.R 
<T«  Red.  P. 
O  Red.  P.  &R 


o  i  n 
6  26  10 
—  4  9 
+16  28 


6  38  29 

I        N 

7  48 
4-16 
4-32 

8  36 
60  20 
51  44 


d  'b  semid.  N.  A. 
Aug.  Tab.  II. 
d  's  aug.  Semid. 

Obs'd  alt.  * 

Dip 

*'*  App.  Alt 


fc's  Red.  R.  Tab.  IV. 
Barom.  Tab.  IV.  A. 
Therm.  Tab.  IV.  B. 
*'s  Red.  R 
*'«  Par. 
#'#  RedP.fR 
18 


16  26.3 
4-2.0 


16  28.3 


52  34  40 
—  4     9 


52  30  31 


OPar.N.A. 
Aug.  Tab.  III. 
O  Red.  P. 


60  11.8 

4-83 

60  20.1 


Obs'd  distance  *  d  |  4  6  30  23 
d  's  aug.  semid.  —  16  28 

App.  Dut.  46  13  55 


CORRECTION  OF  LUNAR  DISTANCES. 


Computation  of  the  True  Distance. 


log.  A.  Tab.  V.  0.0274 
log.  d  »s  Red.  P.&  R.  TabJCX.  3.4919 

log.  sin.  d  's  App.  Alt  9.0632 

log.  cot  App.  Dist  9.9813 

C             log.  Tab.  IX.  2.5638 

1 1st  Part  O  oorr.      *  +6'  6" 

B. 

log.  B.  Tab.  V.  0.0001 

log.  <Ta  Red.  P.  &  R.  3.4919 

log.  sin.  *'s  App.  Alt.  9.8995 

log.  cosec.  App.  Dist  0.1414 

J             log.  Tab.  IX.  3.5329 

>  2d  Part  H '«  coir.  —56'  51" 

d  '#  whole  corr.  —50'  45" 

log.  N.-  —1.230 

log.  sin.  Lat  55°  S.  —9.913 

log.  Tab.  IX.  +1.143 


C. 

log.  C.  Tab.  V.  9.9999 
logo's  Red.  P.&  R  Tab  JX.  1 .903 1 

log.  sin.  £'s  App.  Alt  9.8995 

log.  cot  App.  Dist  9.9813 

C             log.  Tab.  IX.  1.7838 

\  1st  Part  sfc's  corr.  — 1'  1" 


log.  D.  Tab.  V.  0.0267 

log.  *'s  Red.  P.  &  R.  1.9031 

log.  sin.  d  's  App.  Alt  9.0632 

log.  cosec  App.  Dist  0.1414 

J             lop.  Tab.  IX.  1.1344 

}  2d  Part  £'«  corr.  +0'  14" 

3JC'5  whole  corr.  —0'  47" 


App.  Dist. 
1st  corr. 

2d  corr.  Tab.  VI. 
Contraction  of  d  '*  ) 
Semid.  Tab.  VII.  5 
Oorr.  for  compression 
True  Distance 


46  13  55 
—51  32 
—      22 

+      17 

_± M 

45  22  32 


To  find  the  Error  of  the  Chronometer. 


True  Distance 
DistN.A.atXV> 

45°  22'  32" 
43    51    59 

P.L. 

0.2527  Diff.  P.  Logs 

Difference 

1    30    33 

log.  Tab.  IX. 

3.7350 

Approx.  interval 
Add 

2h'42,n'   l"' 
15 

log.  Tab.  IX. 

3.9877 

Approx.  Gr.  time 
Corr.  Tab.  X. 

17    42      1 
+1 

True  Gr.  time 

Gr.  time  by  chronom 

17    42      2 
17    40    58 

Chron.  and  lunar  differ        1      4 

and,  the  distances  having  been  observed  with  care,  the  chronometer  has  probably 
changed  its  rate.  *A  second  observation  confirming  this,  we  must,  from  repeated 
lunars,  determine  a  new  rate,  which  may  be  used  until  an  opportunity  occurs  of 
rating  at  a  fixed  place  whose  longitude  is  tolerably  well  known. 

This  example,  worked  by  Bo wd itch's  Second  Method,  gives  the  true  distance  45° 
21'  31",  which  is  in  error  1'  1",  and  would  produce  in  the  longitude  deduced  from  it 
in  this  case  an  error  of  about  28'. 

*  This  valne  of  log.  N.  is  formed  from  Tab.  XII.  by  the  rule  in  the  note  on  page  5  of  this  Appen- 
dix: thus 

O  dec.  4°  Nn  App.  Diet  46°  in  Tab.  XII.  A.  gives  1st  Part  of  N  —  1" 

#'*  dec.  30°  Qn  App.  Dist  46P  in  Tab.  XIL  B.  gives  2d  Part  of  N— 16 

N-17 
the  log.  of  which  is  in  Tab.  DL  1.230. 
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EXPLANATION    OF   THE  TABLES.4 


Table  I.  —  Dip  of  the  Sea  Horizon,  computed  by  Delambre's  formula  {Astrono* 
mie,  Vol.  IIL,  Chap.  XXXVL),  which,  when  feet  are  substituted  for  metres,  is 

D=58".8v^ 

where  F  =  height  of  the  eye  above  the  level  of  the  sea,  in  feet, 
D  =  depression  of  the  sea  horizon,  in  seconds. 

Table  II. — Augmentation  of  the  Moon's  Semidiameter,  computed  by  the  formula 
(Francoeur,  Astron.  Pratique,  p.  58) 

x  =  c  *9  sin  h  H-  £  c9  s3  sin9  h  -+-  i  c?  **, 

where  A  =  moon's  apparent  altitude, 

8  =  moon's  horizontal  semidiameter, 
a?  =  augmentation  of  semidiameter  for  the  altitude  h, 
log  c  =  5.25021. 

Table  III.  —  Augmentation  of  the  Moon's  Horizontal  Parallax,  or  correction  to 
reduce  the  moon's  equatorial  horizontal  parallax  to  that  point  of  the  earth's  axis 
which  lies  in  the  vertical  of  the  observer  in  any  given  latitude,  computed  by  the 
formulas 

A,r  =  ,r(J-l),     J  =  ;7TT_L__, 

where  v  =  equatorial  horizontal  parallax, 
<f>  -=.  latitude, 

e  =  eccentricity  of  the  meridian,  log  e9  =  7.81602, 
A  7T  =  augmentation  of  the  horizontal  parallax  for  the  latitude  <f>. 

Table  IV.  —  Mean  Reduced  Refraction  for  Lunars,  computed  by  the  formula 

cos  h       sin  ft  ' 

*  Tables  L,  II.,  and  DC,  which  are  not  peculiar  to  my  method,  are  inserted  to  save  a  reference  to 
other  works  for  them ;  so  that  the  computer  requires,  in  connection  with  this  volume,  only  a  table  of 
logarithmic  sines  and  tangents.  These  three  tables  have,  however,  been  recomputed,  as  stated  in  the 
"Explanation." 
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EXPLANATION 

where  h  =  the  apparent  altitude, 

r  =  mean  refraction,  barometer  30  inches,  Fahrenheit's  thermometer  50°, 
r1  =  mean  reduced  refraction  for  lunars. 
The  refractions  employed  are  Bessel's,  and  were  taken  from  his  table  (Astro- 
nomische  Untersuchungen,  Vol.  I.  p.  200),  which  gives  directly  K  =  r  tan  A. 

Tables  IV.  A.  and  IV.  B. —  Corrections  of  the  Mean  Refraction  for  the  Height 
of  the  Barometer  and  Thermometer^  deduced  also  from  Bessel's  table  above  cited. 
These  tables  serve  for  correcting  either  r  or  r7,  according  as  the  one  or  the  other  is 
taken  as  the  argument 

Table  V.  —  Logs,  of  -A,  B9  C,  and  D,  for  computing  the  First  Correction  of  the 
Lunar  Distance,  computed  by  the  formulas 

A  —  R**™{h-\-hLh)         c_sin(H—AH) 

sin  A  '  sin  H         ' 

n__  gr/8in(2jy--Ajy)  n_sin(2M-AA) 

D— A  Sn"2#         »       •"—        Sn~9A        ' 

where  h  =  moon's  apparent  altitude, 

H=  sun's,  planet's,  or  star's  apparent  altitude  (denoted  in  the  tables  by  Q's 

or  ale's  App.  Alt.), 
A  A  =  difference  of  C  's  apparent  and  true  altitudes, 
AH=  difference  of  Q's  or  j|c's  apparent  and  true  altitudes, 
log  jK>  =  . 000126, 
and  A  A,  A  H  were  computed  from  the  arguments  "  apparent  altitude  "  and  "  re* 
duced  parallax  and  refraction  "  by  the  formulas 

Ah=(p  —  r')JB?coah,     aH=(R'  —  P)cobH, 

where  p —  r1  =  <C's  reduced  parallax  and  refraction, 

Rf  —  P=  Q's  or  j|c's  reduced  parallax  and  refraction, 
p  =  <C  's  horizontal  parallax  -h  A  ir  (Table  III.), 
P  =  Q's  or  j|c's  horizontal  parallax  (for  a  star  P  =  0), 
r7  =  <C's  reduced  refraction  (Table  IV.), 
R  =  ©*s  or  #'s  reduced  refraction  (Table  IV.). 
When  h  and  H  become  90°,  the  values  of  B  and  D  assume  the  indeterminate 
forms 

7?-°         D-° 

and  therefore,  for  computing  their  logarithms  near  the  end  of  the  table,  the  formulas 
were  transformed  as  follows : 

B—  CK'  [1  -+-i  (R'  —  P)  sin  1"  sin  H]  , 
JD  =  jp  [1  —  i  (p  —  r>)  K'  sin  1"  sin  A]. 

By  means  of  Logs.  A,B,  C,  and  D,  the  first  correction  of  the  distance  is  found  by 
the  following  formulas :  — 
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OF  THE  TABLES. 

if 

d  =  apparent  distance  of  C  from  ©  or  ^9 
At  d  =  first  correction, 
A'  =       -4  (p  —  r7)  sin  A  cot  <f, 
B'  =  —  P  (p  —  r1)  sin  i/cosec  <*, 
C  =  —  C  (J*'  —  P)  sin  tfcot  <f, 
I^s::       D^K'  —  P)  sinfccosecd, 
then 

Ax  d  =  (A'  H-  B')  4-  (C  H-  !>), 

and  in  the  directions  for  using  the  tables,  A'  -+-  B'  is  called  the  "  whole  correction 
for  <C  ,"  and  C  -+-  D7  the  "  whole  correction  for  0  or  #." 

Table  VI.  —  Second  Correction  of  the  Lunar  Distance,  computed  by  the  formula 

A,  d  =  —  J  Aj  d*  sin  1"  cot  d. 

Strictly,  this  formula  should  be 

Aj  d  =  —  i  A  <J*  sin  I"  cot  d, 

where  A  d  =  whole  correction  of  distance  =  At  d  -+•  A,  <Z ,  so  that  by  entering  the 
table  first  with  At  d  we  find  only  an  approximate  value  of  A2  d.  But  if  with  this  ap- 
proximate value  we  form  the  approximate  whole  correction  A,  d  -fr-  A,  dy  and  enter 
with  this  as  the  argument  in  the  place  of  At  dy  we  have  the  true  value  of  A*  d.  It  is 
evident,  however,  from  the  table  itself,  that,  in  most  practical  cases,  this  degree  of 
precision  is  unnecessary. 

Table  VII.  —  For  finding  the  Correction  of  the  Lunar  Distance  for  the  Contrac- 
tion oftJie  Moon's  Semidiameter  (by  refraction),  computed  by  the  formula 

a, -a,  J£±*2L_ 

where  the  notation  already  employed  is  preserved,  and 

A  *0  =  contraction  of  the  moon's  vertical  semidiameter  at  the  altitude  A, 
A  5  =  contraction  of  the  inclined  semidiameter,  or  of  that  which  lies  in  the  di- 
rection of  the  lunar  distance. 

This  table  is  subdivided  into  Tables  VII.  A.  and  VII.  B.    If  we  put 

e  =  A'o x  fm 

8       (p  —  rOacoa9A  *•>' 

then 

A*  =  (ii'-+-P')8xJ, 

where  /  is  an  arbitrary  factor  employed  to  give  g  convenient  integral  values,  and  in 
these  tables  we  have  taken  /  =  18000000 ;  A  *0  »  A  s ,  p  —  r',  and  A1  -h  B*  being 
all  expressed  in  seconds.  Table  VII.  A.  gives  the  value  of  g  with  the  arguments 
p  —  r*  and  h  \  and  Table  VII.  B.  gives  A  s  with  the  arguments  A1  -f-  B'  and  g. 

To  find  A  s0  from  the  arguments  p  —  r'  and  7t,  the  mean  value  of  r1  for  the  altitude 
h  was  added  to  p  —  r*,  so  that  p  became  known ;  whence  also  the  semidiameter,  — 
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EXPLANATION 

and  consequently,  by  means  of  the  refraction  tables,  the  contraction  A  s0.  The  value 
of  A  *  given  by  Table  VII.  B.  is  therefore  that  which  corresponds  to  a  mean  state  ot 
the  air,  and  in  extreme  cases  may  be  in  error  4",  but  in  no  probable  case  will  it  be  in 
error  more  than  1".  The  true  value  of  A  s  might,  however,  always  be  found  by  cor- 
recting it,  as  refraction,  by  Tables  IV.  A.  and  IV.  B. 

Table  VIII.  —  For  finding  the  Correction  of  the  Lunar  Distance  for  the  Contrac- 
tion of  the  Sun's  Semidiameter  (by  refraction),  computed  by  the  formula 

where,  in  addition  to  the  notation  already  employed,  A  S0  =  contraction  of  the  sun's 
vertical  semidiameter  at  the  altitude  H;  A  S  =  contraction  of  the  inclined  semi- 
diameter.     Table  VIII.  A.,  with  the  arguments  R'  —  P  and  IT,  gives  a  number 

A$,  xxs 

in  which  A  S0  is  taken  for  a  mean  value  of  the  sun's  semidiameter,  P  is  assumed  at 
8".5,  and  F  is  an  arbitrary  factor  =  ^ ;  R'  —  P,  C  H-  D7,  A  S0,  and  A  S  being  all 
expressed  in  seconds.    Table  VIII.  B.,  with  the  arguments  O  +  B1  and  G,  gives 

AS^C'H-D^xJ. 

This  value  of  A  S  is  that  which  belongs  to  the  actual  state  of  the  air,  but  is  for  a 
mean  value  of  the  sun's  semidiameter,  the  variations  of  which  would  not  change  the 
tabular  value  by  more  than  0".5  in  any  case. 

Table  IX.  —  Logarithms  of  Seconds.  This  table  contains  the  common  loga- 
rithm answering  to  the  arc  (either  space  or  time)  in  the  argument  For  the  con- 
venience of  the  navigator,  this  table  is  given  with  the  argument,  degrees,  minutes, 
and  seconds,  or  hours,  minutes,  and  seconds,  for  every  ten  seconds,  at  the  side,  the 
unit  figure  of  the  seconds  being  found  at  the  top. 

The  logarithm  is  given  with  the  proper  characteristic  prefixed. 

Table  X.  —  This  table  contains  the  correction  for  second  differences  of  the  moon's 
motion. 

Table  XI.  contains  the  values  of  log.  N  for  the  distances  from  the  sun,  com- 
puted by  the  following  formula :  — 

tvt        *7>      /sin  A        sind\ 
\sin  d        tana/ 
where  »r  =  <C  's  equatorial  horizontal  parallax, 
A  =  sun's  declination, 
d  =  <C  's  declination, 
d  =  angular  distance  of  the  moon  and  sun  referred  to  the  centre  of  the  earth, 

N'  =  —rr. CT  .  o  JV ,  for  which  the  value  of  N1  is  taken  corresponding  to 

V^(l  —  c3  sin9  <f>)  r  o 

<f>  =  45°,  or  log.  N  =  7.8170. 
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OF  THE  TABLES. 

Table  XII.  —  For  finding  the  Value  of  N.  By  this  table  an  approximate  value 
of  N  may  be  readily  found,  with  sufficient  accuracy  for  ordinary  purposes.  When 
very  great  accuracy  is  desired,  the  formula  given  in  the  explanation  of  Table  XL 
should  be  used.  In  Table  XII.  the  moon's  horizontal  parallax  is  assumed  at  its 
mean  value  =  57'  30",  and  the  two  parts  of  N  are  separately  tabulated  by  the 
formulas 

a  (=  first  part  of  N)   =  —  JV'  w  sin  d  cotan  d9 

b  (=  second  pari  of  N)  =       TP  w  sin  A  cosec  d ; 

from  which  IV  is  found  by  the  formula 

N=a  +  b. 

Notb.  —  The  demonstration  of  most  of  the  formulas  cited  in  the  preceding  explanation  is  given  in 
the  Astronomical  Journal  (Cambridge,  Mass.)*  Vol.  II.,  Nos.  3  and  4. 
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TABLES. 


'I  TABLE  I. 

TABLE  n. 

TABLE  ffl. 

Dip  of  the  Sea 
Horizon. 

Augmentation  of  the  Moon's  Semidiameter. 

Augmentation  of  the 
Moon's  Hor.  Parallax. 

Appar- 
ent 
Altiiude 
of  J). 

2>'s  Semidiameter. 

Lati- 

D'8 Horizontal 

Height 
of  the 
Eye. 

Dip  of  the 
Horizon. 

14' 

15' 

16' 

17' 

tude 
of  Ob- 
serva- 
tion. 

Parallax 

53' 

57' 

61' 

30" 

0" 

30" 

0" 

30" 

0" 

Feet. 

1      w 

o 

ii 

m 

/i 

it 

// 

ii 

o 

a 

* 

u 

0 

0  00 

0 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0 

0.0 

0.0 

0.0 

1 

0  59 

2 

0.6 

0.6 

0.7 

0.7 

0.8 

0.8 

2 

0.0 

0.0 

0.0 

2 

1  23 

4 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

4 

0.1 

0.1 

0.1 

3 

1  42 

6 

1.5 

1.6 

1.7 

1.9 

2.0 

2.1 

6 

0.1 

0.1 

0.1 

4 

1  58 

8 

2.0 

2.1 

2.3 

2.4 

2.6 

2.7 

8 

0.2 

0.2 

0.2 

5 

2  11 

10 

2.4 

2.6 

2.8 

3.0 

3.2 

34 

10 

0.3 

0.3 

0.4 

6 

2  24 

12 

2.9 

3.1 

3.3 

3.6 

3.8 

4.0 

12 

0.5 

0.5 

0.5 

7 

2  36 

14 

8.4 

3.6 

3.9 

4.1 

44 

4.7 

14 

06 

0.7 

0.7 

8 

2  46 

16 

3.8 

4.1 

4.4 

4.7 

5.0 

5.3 

16 

0.8 

0.9 

0.9 

9 

2  56 

18 

4.3 

4.6 

4.9 

5.2 

5.6 

5.9 

18 

1.0 

1.1 

1.1 

10 

3  06 

20 

4.7 

5.1 

5.4 

5.8 

6.1 

6.5 

20 

1.2 

1.3 

14 

11 

3  15 

22 

5.2 

5.5 

5.9 

6.3 

6.7 

7.1 

22 

1.5 

1.6 

1.7 

12 

3  24 

24 

5.6 

6.0 

6.4 

6.8 

7.3 

7.7 

24 

1.7 

1.9 

2.0 

13 

3  32 

26 

6.0 

6.5 

6.9 

7.4 

7.8 

8.3 

26 

2.0 

2.2 

2.3 

14 

840 

28 

6.5 

6.9 

7.4 

7.9 

8.4 

8.9 

28 

2.3 

2.5 

2.6 

15 

3  48 

30 

6.9 

7.3 

7.9 

8.4 

8.9 

9.5 

30 

2.6 

2.8 

3.0 

16 

3  55 

32 

7.3 

7.8 

8.3 

8.9 

94 

10.0 

32 

2.9 

3.1 

34 

17 

4  02 

34 

7.7 

8.2 

8.8 

9.4 

10.0 

10.6 

34 

3.3 

3.5 

3.8 

18 

4  09 

36 

8.1 

8.6 

9.2 

9.8 

10.5 

11.1 

36 

8.6 

3.9 

4.1 

19 

4  16 

38 

8.4 

9.0 

97 

10.3 

10.9 

11.6 

38 

4.0 

4.3 

4.6 

20 

4  23 

40 

8.8 

9.4 

10.1 

10.7 

11.4 

12.1 

40 

4.3 

4.6 

5.0 

21 

4  29 

42 

9.2 

9.8 

10.5 

11.2 

11.9 

12.6 

42 

4.7 

5.0 

54 

22 

4  36 

44 

9.5 

10.2 

10.9 

11.6 

12.3 

13.1 

44 

5.0 

5.4 

58 

23 

4  42 

46 

9.8 

10.5 

11.3 

12.0 

12.8 

13.6 

46 

5.4 

5.8 

6.2 

24 

4  48 

48 

10.2 

10.9 

11.6 

12.4 

13.2 

14.0 

48 

5.8 

6.2 

6.6 

25 

4  54 

50 

10.5 

11.2 

12.0 

12.8 

13.6 

144 

50 

6.1 

6.6 

7.1 

26 

500 

52 

10.8 

11.5 

12.3 

13.1 

14.0 

14.9 

52 

6.5 

7.0 

7.5 

27 

5  06 

54 

11.1 

11.8 

12.7 

13.5 

14.4 

15.3 

54 

6.8 

74 

7.9 

28 

5  11 

56 

11.3 

12.1 

13.0 

13.8 

14.7 

15.6 

56 

7.2 

7.7 

8.3 

29 

5  17 

58 

11.6 

12.4 

13.3 

141 

15.1 

16.0 

58 

7.5 

8.1 

8.6 

30 

5  22 

60 

11.8 

12.7 

13.5 

14.4 

15.4 

16.3 

60 

7.8 

84 

9.0 

35 

548 

62 

12.1 

12.9 

13.8 

14.7 

15.7 

16.6 

62 

8.1 

8.8 

94 

40 

6  12 

64 

12.3 

13.2 

14.1 

15.0 

16.0 

16.9 

64 

84 

9.1 

9.7   i 

45 

6  34 

66 

12.5 

13.4 

14.3 

15.2 

16.2 

17.2 

66 

8.7 

94 

10.0 

50 

6  56 

68 

12.7 

13.6 

14.5 

15.5 

16.5 

17.5 

68 

9.0 

9.7 

10.3 

55 

7  16 

70 

12.9 

13.8 

14.7 

15.7 

16.7 

17.7 

70 

9.2 

9.9 

10.6 

60 

7  35 

72 

13.0 

13.9 

14.9 

15.9 

16.9 

17.9 

72 

9.5 

10.2 

10.9 

65 

7  54 

74 

13.1 

14.1 

15.0 

16.0 

17.1 

18.1 

74 

9.7 

10.4 

11.1 

70 

8  12 

76 

13.3 

14.2 

15.2 

16.2 

17.2 

18.3 

76 

9.8 

10.6 

11.3 

75 

8  29 

78 

13.4 

14.3 

15.3 

16.3 

174 

18.4 

78 

10.0 

10.8 

11.5 

80 

846 

80 

13.5 

14.4 

154 

16.4 

17.5 

18.6 

80 

10.1 

10.9 

11.7 

85 

9  02 

82 

13.5 

14.5 

15.5 

16.5 

17.6 

18.7 

82 

10.3 

11.0 

11.8 

90 

9  18 

84 

13  6 

14.6 

15.6 

16.6 

17.6 

18.7 

84 

10.3 

11.1 

11.9     - 

95 

933 

86 

13.6 

14.6 

15.6 

16.6 

17.7 

18.8 

86 

104 

11.2 

12.0 

100 

9  48 

88 

13.7 

14.6 

15.6 

16.7 

17.7 

18.8 

88 

104 

11.2 

12.0 

90 

13.7 

14.6 

15.6 

16.7 

17.7 

18.8 

90 

10.5 

11.3 

12.0 
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TABLE    IV. 


Mean  Reduced  Refraction  for  Lunars.    Barometer  30  inches.    Fahrenheit'*  Thermometer  50°. 

Apparent 
Altitude. 

Reduced 
Be  fraction. 

Diff 
to  I'. 

Apparent 
Altitude. 

Reduced 
Refraction. 

Apparent 
Altitude. 

Reduced 
Refraction. 

Apparent 
Attitude. 

Reduced       | 
Refraction. 

o       / 

i 

* 

a 

O          1 

i 

n 

o       / 

i 

« 

o 

, 

'       J«       I 

5      0 

9 

54.2 

1.6 

10       0 

5 

24.1 

15       0 

8 

41.7 

27 

0 

2        7.8    i 

5 

9 

46.3 

1.5 

5 

5 

21.6 

10 

3 

39.4 

27 

30 

2        5.7    1 

10 

9 

38.6 

1.5 

10 

5 

19.2 

20 

3 

37.1 

28 

0 

2        3.7    I 

15 

9 

31.0 

1.5 

15 

5 

16.8 

30 

3 

34.9 

28 

30 

2        1.7    | 

20 

9 

23.7 

1.4 

20 

5 

14.4 

40 

3 

32.7 

29 

0 

1      59.8    . 

25 

9 

16.5 

1.4 

25 

5 

12.1 

50 

3 

30.6 

29 

30 

1      58.0 

5    30 

9 

9.5 

1.4 

10    30 

5 

9.8 

16      0 

3 

28.5 

30 

0 

1      56.2 

85 

9 

2.7 

1.3 

35 

5 

7.5 

10 

3 

26.5 

30 

30 

1      54.5    1 

40 

8 

56.0 

1.3 

40 

5 

5.3 

20 

3 

24.5 

31 

0 

1      52.8    i 

45 

8 

49.5 

1.3 

45 

5 

3.1 

30 

3 

22.6 

31 

30 

1      51.2    1 

50 

8 

43.1 

1.2 

50 

5 

0.9 

40 

3 

20.7 

32 

0 

1      49.7    , 

55 

8 

36.9 

1.2 

55 

4 

58.8 

50 

3 

18.8 

32 

30 

1      -48.2     J 

6      0 

8 

30  9 

1.2 

11       0 

4 

56.7 

17       0 

3 

16.9 

33 

0 

1      46.7    | 

5 

8 

24.9 

1.2 

5 

4 

54.6 

10 

3 

15.1 

33 

30 

1      45.3    1 

10 

8 

19.1 

1.1 

10 

4 

52.5 

20 

3 

13.4 

34 

0 

1      44.0 

15 

8 

13.4 

1.1 

15 

4 

50.5 

30 

3 

11.6 

34 

30 

1      42.7 

20 

8 

7.8 

1.1 

20 

4 

48.5 

40 

3 

9.9 

35 

0 

1      41.4 

25 

8 

2.4 

1.1 

25 

4» 

46.6 

50 

3 

8.2 

35 

30 

1      40.2 

6    SO 

7 

57.0 

1.0 

11     30 

4 

44.6 

18       0 

3 

6.6 

36 

0 

1      39.0 

35 

7 

51.8 

1.0 

35 

4 

42.7 

10 

3 

5.0 

36 

30 

1      37.8     | 

40 

7 

46.7 

1.0 

40 

4 

40.8 

20 

3 

3.4 

37 

0 

1      36.7 

45 

7 

41.7 

1.0 

45 

4 

38.9 

30 

3 

1.8 

37 

30 

1      35.6     I 

50 

7 

36.7 

1.0 

50 

4 

37.1 

40 

3 

0.3 

38 

0 

1      34-5 

55 

7 

31.9 

0.9 

55 

4 

35.3 

50 

2 

58.8 

38 

30 

1      33.5 

7       0 

7 

27.2 

0.9 

12       0 

4 

33.5 

19       0 

2 
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39 

0 

1     32.5 

5 

7 
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0.9 

5 

4 

31.7 

10 

2 
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39 

30 

1      31.5 

10 

7 
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0.9 

10 

4 
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20 

2 

54.4 

40 

0 

1     30.6 

15 

7 
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0.9 

15 

4 

28.3 

30 

2 
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40 

30 

1     29.6    [ 

20 

7 

9.2 

0.9 

20 

4 

26.6 

40 

2 

51.6 

41 

0 

1     28.7     1 

25 

7 

4.9 

0.8 

25 

4 

24.9 

50 

2 

50.3 

41 

30 

1     27.S      ! 

7     80 

7 

0.8 

0.8 

12     30 

4 

23.2 

20       0 

2 

49.0 

42 

0 

1     27.it      ' 

85 

6 

56.6 

0.8 

35 

4 

21.6 

10 

2 

47.6 

42 

30 

1     26.2 

40 

6 

52.6 

0.8 

40 

4 

20.0 

20 

2 

46.4 

43 

0 

1     25.4    | 

45 

6 

48.6 

0.8 

45 

4 

18.4 

30 

2 

451 

43 

30 

1     24.6    I 

50 

6 

44.8 

0.8 

50 

4 

16.8 

40 

2 

43  8 

44 

0 

1     23.8    1 

55 

6 

40.9 

0.7 

55 

4 

15.2 

50 

2 

42.6 

44 

30 

1     23.1     1 

8      0 

6 

37.2 

0.7 

13       0 

4 

13.7 

21       0 

2 

41  4 

45 

0 

1     22.4    ■ 

5 

6 

33.5 

0.7 

5 

4 

12.2 

10 

2 

40.2 

46 

0 

1      21.0    t 

10 

6 

29.9 

0.7 

10 

4 

10.7 

20 

2 

39.0 

47 

0 

1      196    j 

15 

6 

26-3 

0.7 

15 

4 

9.2 

30 

-2 

37.9 

48 

0 

1      18.4    > 

20 

6 

22.8 

0.7 

20 

4 

7.7 

40 

2 

36.7 

49 

0 

1      17.2    j 

25 

6 

19.4 

0.7 

25 

4 

6.3 

50 

2 

35.6 

50 

0 

1      16.0    j 

8    SO 

6 

16.0 

0.7 

13     30 

4 

4.8 

22       0 

2 

345 

51 

0 

1     15.0    ! 

35 

6 

12.7 

0.6 

35 

4 

3.4 

10 

2 

33.4 

52 

0 

1     13.9    1 

40 

6 

9.5 

0.6 

40 

4 

2.0 

20 

2 

32.4 

53 

0 

1      130    ' 

45 

6 

6.3 

0.6 

45 

4 

0.6 

30 

2 

31.3 

54 

0 

I      120    ' 

50 

6 

3.1 

0.6 

50 

3 

59.3 

40 

2 

30.3 

55 

0 

1      11. 1 

55 

6 

0.0 

0.6 

55 

3 

57.9 

50 

2 

29.2 

56 

0 

1      10.3 

9      0 

5 

57.0 

0.6 

14       0 

3 

56.6 

23       0 

2 

28.2 

57 

0 

1        95     j 

5 

5 

54.0 

0.6 

5 

3 

55.3 

20 

2 

26.3 

58 

0 

1        8.7     1 

10 

5 

51.1 

0.6 

10 

3 

54.0 

40 

2 

24.4 

59 

0 

1       8.0 

15 

5 

48.2 

0.6 

15 

3 

52.7 

24       0 

2 

22.5 

60 

0 

1       7.3 

20 

5 

45.3 

0.6 

20 

3 

51.4 

20 

2 

20.7 

62 

0 

1       6.0 

25 

5 

42.5 

0.5 

25 

3 

50.1 

40 

2 

18.9 

64 

0 

1       4.9 

9    30 

5 

398 

05 

14     30 

3 

48.9 

25       0 

2 

17.2 

66 

0 

1       3.8 

85 

5 

37.0 

0.5 

35 

3 

47.6 

20 

2 

15.5 

68 

0 

1       2.9 

40 

5 

34.4 

0.5 

40 

3 

46.4 

40 

2 

139 

70 

0 

1        2.0 

45 

5 

31.7 

0.5 

45 

3 

45.2 

26       0 

2 

12.3 

73 

0 

1        1.0 

50 

5 

29.2 

0.5 

50 

3 

44.0 

20 

2 

10.8 

76 

0 

1        0.1 

55 

5 

26.6 

0.5 

55 

3 

42.8 

40 

2 

9.3 

80 

0 

0     59.2    ,, 

10      0 

5 

24.1 

15       0 

3 

41.7 

27       0 

2 

7.8 

90 

0 

0     58.3    ,| 
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TABLE    IV.    A. 

Correction  of  the  Mean  Refraction  for  the  Height  of  the  Barometer. 


Barometer. 
Subtract. 

MEAN     REFRACTION. 

Barometer. 
Add. 

O' 

1' 

3' 

3' 

4' 

5' 

6' 
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8' 

9' 
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0 
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ft 
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ft 

3ft 
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TABLE    IV.   B. 

Correction  of  the  Mean  Refraction  for  the  Heicht  of  the  Thermometer. 
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TABLE    V.    LOG.    A. 


Logs  A,  B,  C,  and  D,  for  Computing  the  First  Correction  of  the  Lunar  Distance. 

App. 

Alt. 

of}). 

REDUCED  PARALLAX  AND  REFRACTION  OF  }>. 

41' 

43/ 

43' 

44' 

45' 

46' 

47' 

48' 

49' 

50' 

51' 

59' 

58' 

54' 

55' 

5°  0' 

.0288 

0295 

0301 

0308 

0315 

0321 

0328 

0335 

0341 

0348 

0355 

0361 

0368 

2 

.0286 

0293 

0299 

0306 

0313 

0319 

0326 

0333 

0339 

0346 

0352 

0359 

0366 

4 

.0284 

0291 

0297 

0304 

0311 

0317 

0324 

0330 

0337 

0344 

0350 

0357 

0363 

6 

.0282 

0289 

0296 

0302 

0309 

0315 

0322 

0328 

0335 

0341 

0348 

0354 

0361 

8 

.0281 

0287 

0294 

0300 

0307 

0313 

0320 

0326 

0333 

0339 

0346 

0352 

0359 

5  10 

.0279 

0285 

0292 

0298 

0305 

0311 

0318 

0324 

0331 

0337 

0344 

0350 

0356 

12 

.0277 

0284 '  0290 

0296 

0303 

0309 

0316 

0322 

0329 

0335 

0341 

0348 

0354 

14 

.0275 
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0295 
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0307 
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0320 

0327 

0333 

0339 
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0280  0286 

0293 
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0318 
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0337 
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0323 
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0335 
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0292 
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0311 

0317 

0323 

0329 

0335 
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26 

.0265 

0272  0278 

0284 

0290 

0296 

0303 

0309 

0315 

0321 
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0333 

0339 
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28 
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0270 '  0276 

0282 

0289 

0295 

0301 

0307 

0313 

0319 

0325 

0331 

0337 
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5  30 

.0262 

0268  0275 
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0287 

0293 

0299 

0305 

0311 

0317 

0323 

0329 

0335 
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.0261 

0267  0273 

0279 

0285 
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0297 
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0309 

0315 
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0327 
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0340 
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.0259 

0265,0271 

0277 
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0229 
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0269 

0274 
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0290 

6  40 

0227 
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0238 
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0248 

0253 

0258 
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0268 

0273 

0278 

0283 

0288 

42 

0226 

0231 

0236 
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0246 

0252 

0257 
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0267 

0272 

0277 

0282 

0287 

44 

0225 

0230 

0235 

0240 

0245 

0250 

0255 

0260 

0265 

0270 

0275 

0280 

0285 

46 

0224 

0229 

0234 

0239 

0244 

0249 

0254 

0259 

0264 

0269 

0274 

0279 

0284 

48 

0223 

0228 

0233 

0238 

0243 

0248 

0253 

0258 

0263 

0268 

0273 

0278 

0283 

6  50 
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0227 
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0237 

0242 

0247 
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0257 

0262 

0266 
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0276 

0281 

52 

0221 

0226 

0231 

0236 

0241 

0246 
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0260 
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0280 

54 

0220 

0225 
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0235 

0239 
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0249 
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0259 
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0269 
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0279 

56 

0219 

0224 

0229 
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0238 
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0248 

0253 

0258 
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0277 

58 

0218 

0223 

0227 
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0237 
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0266 
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0255  0260 
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TABLE   V.    LOG.  A. 


Logs.  A,  B,  C,  and  D,  for  Lunar*. 

ft 

ot  D- 

REDUCED  PARALLAX  AND  REFRACTION  OF  C- 

44' 

45' 

0226 

46* 
0231 

47' 
0236 

48' 
0241 

49' 

50' 

51' 

59' 

53' 

54' 

0270 

55' 

0275 

56' 

57' 

7°  0' 

.0222 

0246 

0251 

0255 

0260 

0265 

3 

.0220 

0225 

0230 

0234 

0239 

0244 

0249 

0254 

0258 

0263 

0268 

0273 

6 

.0218 

0223 

0228 

0233 

0238 

0242 

0247 

0252 

0257 

0261 

0266 

0271 

9 

.0217 

0222 

0226 

0231 

0236 

0241 

0245 

0250 

0255 

0260 

0264 

0269 

12 

.0215 

0220 

0225 

0230 

0234 

0239 

0244 

0248 

0253 

0258 

0262 

0267 

7  15 

.0214 

0219 

0223 

0228 

0233 

0237 

0242 

0247 

0251 

0256 

0261 

0265 

18 

.0213 

0217 

0222 

0226 

0231 

0236 

0240 

0245 

0250 

0254 

0259 

0263 

21 

.0211 

0216 

0220 

0225 

0230 

0234 

0239 

0243 

0248 

0253 

0257 

0262 

24 

.0210 

0214 

0219 

0223 

0228 

0233 

0237 

0242 

0246 

0251 

0255 

0260 

27 

.0208 

0213 

0217 

0222 

0227 

0231 

0236 

0240 

0245 

0249 

0254 

0258 

7  30 

.0207 

0211 

0216 

0220 

0225 

0230 

0234 

0239 

0243 

0248 

0252 

0257 

33 

.0206 

0210 

0215 

0219 

0224 

0228 

0232 

0237 

0241 

0246 

0250 

0255 

36 

.0204 

0209 

0213 

0218 

0222 

0227 

0231 

0235 

0240 

0244 

0249 

0253 

39 

.0203 

0207 

0212 

0216 

0221 

0225 

0229 

0234 

0238 

0243 

0247 

0252 

42 

.0202 

0206 

0210 

0215 

0219 

0224 

0228 

0232 

0237 

0241 

0246 

0250 

7  45 

.0200 

0205 

0209 

0213 

0218 

0222 

0227 

0231 

0235 

0240 

0244 

0248 

48 

.0199 

0203 

0208 

0212 

0216 

0221 

0225 

0229 

0234 

0238 

0242 

0247 

51 

.0198 

0202 

0206 

0211 

0215 

0219 

0224 

0228 

0232 

0237 

0241 

0245. 

0249 

54 

.0196 

0201 

0205 

0209 

0214 

0218 

0222 

0227 

0231 

0235 

0239 

0244 

0248 

57 

.0195 

0200 

0204 

0208 

0212 

0217 

0221 

0225 

0229 

0234 

0238 

0242 

0246 

8  0 

.0194 

0198 

0203 

0207 

0211 

0215 

0219 

0224 

0228 

0232 

0236 

0241 

0245 

3 

.0193 

0197 

0201 

0206 

0210 

0214 

0218 

0222 

0227 

0231 

0235 

0239 

0243 

6 

.0192 

0196 

0200 

0204 

0208 

0213 

0217 

0221 

0225 

0229 

0233 

0238 

0242 

9 

0195 

0199 

0203 

0207 

0211 

0215 

0220 

0224 

0228 

0232 

0236 

0240 

12 

0193 

0198 

0202 

0206 

0210 

0214 

0218 

0222 

0227 

0231 

0235 

0239 

8  15 

0192 

0196 

0201 

0205 

0209 

0213 

0217 

0221 

0225 

0229 

0233 

0237 

18 

0191 

0195 

0199 

0203 

0207 

0212 

0217 

0220 

0224 

0228 

0232 

0236 

21 

0190 

0194 

0198 

0202 

0206 

0210 

0214 

0218 

0222 

0226 

0231 

0235 

24 

0189 

0193 

0197 

0201 

0205 

0209 

0213 

0217 

0221 

0225 

0229 

0233 

27 

0188 

0192 

0196 

0200 

0204 

0208 

0212 

0216 

0220 

0224 

0228 

0232 

8  30 

0187 

0191 

0195 

0199 

0203 

0207 

0211 

0215 

0219 

0223 

0226 

0230 

33 

0186 

0190 

0193 

0197 

0201 

0205 

0209 

0213 

0217 

0221 

0225 

0229 

36 

0184 

0188 

0192 

0196 

0200 

0204 

0208 

0212 

0216 

0220 

0224 

0228 

89 

0183 

0187 

0191 

0195 

0199 

0203 

0207 

0211 

0215 

0219 

0223 

0226 

42 

0182 

0186 

0190 

0194 

0198 

0202 

0206 

0210 

0214 

0217 

0221 

0225 

8  45 

0181 

0185 

0189 

0193 

0197 

0201 

0205 

0208 

0212 

0216 

0220 

0224 

48 

0180 

0184 

0188 

0192 

0196 

0200 

0203 

0207 

0211 

0215 

0219 

0223 

51 

0179 

0183 

0187 

0191 

0195 

0198 

0202 

0206 

0210 

0214 

0218 

0221 

54 

0178 

0182 

0186 

0190 

0193 

0197 

0201 

0205 

0209 

0212 

0216 

0220 

57 

0177 

0181 

0185 

0189 

0192 

0196 

0200 

0204 

0208 

0211 

0215 

0219 

9  0 

0176 

0180 

0184 

0188 

0191 

0195 

0199 

0203 

0206 

0210 

0214 

0218 

3 

0175 

0179 

0183 

0186 

0190 

0194 

0198 

0201 

0205 

0209 

0213 

0216 

6 

0174 

0178 

0182 

0185 

0189 

0193 

0197 

0200 

0204 

0208 

0211 

0215 

9 

0173 

0177 

0181 

0184 

0188 

0192 

0196 

0199 

0203 

0207 

0210 

0214 

12 

0172 

0176 

0180 

0183 

0187 

0191 

0194 

0198 

0202 

0206 

0209 

0213 

9  15 

0171 

0175 

0179 

0182 

0186 

0190 

0193 

0197 

0201 

0204 

0208 

0212 

18 

0170 

0174 

0178 

0181 

0185 

0189 

0192 

0196 

0200 

0203 

0207 

0211 

21 

0170 

0173 

0177 

0180 

0184 

0188 

0191 

0195 

0199 

0202 

0206 

0209 

24 

0172 

0176 

0179 

0183 

0187 

0190 

0194 

0198 

0201 

0205 

0208 

27 

0171 

0175 

0179 

0182 

0186 

0189 

0193 

0196 

0200 

0204 

0207 

9  30 

0170 

0174 

0178 

0181 

0185 

0188 

0192 

0195 

0199 

0203 

0206 

33 

0170 

0173 

0177 

0180 

0184 

0187 

0191 

0194 

0198 

0201 

0205 

86 

0169 

0172 

0176 

0179 

0183 

0186 

0190 

0193 

0197 

0200 

0204 

39 

0168 

0171 

0175 

0178 

0182 

0185 

0189 

0192 

0196 

0199 

0203 

42 

0167 

0170 

0174 

0177 

0181 

0184 

0188 

0191 

0195 

0198 

0202 

9  45 

0166 

0169 

0173 

0176 

0180 

0183 

0187 

0190 

0194 

0197 

0201 

48 

0165 

0169 

0172 

0176 

0179 

0182 

0186 

0189 

0193 

0196 

0200 

0203 

51 

0164 

0168 

0171 

0175 

0178 

0182 

0185 

0188 

0192 

0195 

0199 

0202 

54 

0163 

0167 

0170 

0174 

0177 

0181 

0184 

0187 

0191 

0194 

0198 

0201 

57 

0163 

0166 

0169 

0173 

0176 

0180 

0183 

0186 

0190 

0198 

0197 

0200 

10  0 

0162 

0165 

0169 

0172 

0175 

0179 

0182 

0186 

0189 

0192 

0196 

0199 

31 


TABLE 

V. 

LOG.  A 

.• 

Log*.  A,  B,  C,  and  D,  for  Lunar*. 

App. 
Alt. 

of> 

REDUCED  PARALLAX  AND  REFRACTION  OF  }>. 

46* 

47' 

48' 

49' 

50' 

51' 

59' 

53' 

54' 

55' 

56' 

57' 

58' 

10°  0' 

•0162 

0165 

0169 

0172 

0175 

0179 

0182 

0186 

0189 

0192 

0196 

0199 

5 

•0160 

0164 

0167 

0171 

0174 

0177 

0181 

0184 

0187 

0191 

0194 

0197 

10 

-0159 

0162 

0166 

0169 

0172 

0176 

0179 

0182 

0186 

0189 

0192 

0196 

15 

•0158 

0161 

0164 

0168 

0171 

0174 

0178 

0181 

0184 

0187 

0191 

0194 

20 

•0156 

0160 

0163 

0166 

0170 

0173 

0176 

0179 

0183 

0186 

0189 

0192 

25 

•0155 

0158 

0162 

0165 

0168 

0171 

0175 

0178 

0181 

0184 

0188 

0191 

1030 

.0154 

0157 

0160 

0164 

0167 

0170 

0173 

0177 

0180 

0183 

0186 

0189 

35 

.0153 

0156 

0159 

0162 

0166 

0169 

0172 

0175 

0178 

0181 

0185 

0188 

40 

.0151 

0155 

0158 

0161 

0164 

0167 

0171 

0174 

0177 

0180 

0183 

0186 

45 

.0150 

0153 

0157 

0160 

0163 

0166 

0169 

*0172 

0175 

0179 

0182 

0185 

50 

.0149 

0152 

0155 

0158 

0162 

0165 

0168 

0171 

0174 

0177 

0180 

0183 

55 

.0148 

0151 

0154 

0157 

0160 

0163 

0167 

0170 

0173 

0176 

0179 

0182 

11  0 

.0147 

0150 

0153 

0156 

0159 

0162 

0165 

0168 

0171 

0174 

0177 

0181 

5 

.0146 

0149 

0152 

0155 

0158 

0161 

0164 

0167 

0170 

0173 

0176 

0179 

10 

0148 

0151 

0154 

0157 

0160 

0163 

0l66 

0169 

0172 

0175 

0178 

15 

0146 

0149 

0152 

0155 

0158 

0161 

0164 

0167 

0170 

0173 

0176 

1 

20 

0145 

0148 

0151 

0154 

0157 

0160 

0163 

0166 

0169 

0172 

0175 

J       (1 

25 

0144 

0147 

0150 

0153 

0156 

0159 

0162 

0165 

0168 

0171 

0174 

1130 

0143 

0146 

0149 

0152 

0155 

0158 

0161 

0164 

0167 

0170 

0172 

I 

35 

0142 

0145 

0148 

0151 

0154 

0157 

0160 

0162 

0165 

0168 

0171 

1 

40 

0141 

0144 

0147 

0150 

0153 

0156 

0158 

0161 

0164 

0167 

0170 

1 

45 

0140 

0143 

0146 

0149 

0151 

0154 

0157 

0160 

0163 

0166 

0169 

1 

50 

0139 

0142 

0145 

0148 

0150 

0153 

0156 

0159 

0162 

0165 

0167 

[ 

55 

0138 

0141 

0144 

0146 

0149 

0152 

0155 

0158 

0161 

0163 

0166 

I 

12  0 

0137 

0140 

0143 

0145 

0148 

0151 

0154 

0157 

0159 

0162 

0165 

1 

5 

0136 

0139 

0142 

0144 

0147 

0150 

0153 

0156 

0158 

0161 

0164 

10 

0135 

0138 

0141 

0143 

0146 

0149 

0152 

0154 

0157 

0160 

0163 

15 

0134 

0137 

0140 

0142 

0145 

0148 

0151 

0153 

0156 

0159 

0162 

20 

0133 

0136 

0139 

0141 

0144 

0147 

0150 

0152 

0155 

0158 

0160 

25 

0132 

0135 

0138 

0140 

0143 

0146 

0148 

0151 

0154 

0157 

0159 

1230 

0131 

0134 

0137 

0139 

0142 

0145 

0147 

0150 

0153 

0155 

0158 

35 

0130 

0133 

0136 

0138 

0141 

0144 

0146 

0149 

0152 

0154 

0157 

40 

0129 

0132 

0135 

0137 

0140 

0143 

0145 

0148 

0151 

0153 

0156 

45 

0129 

0131 

0134 

0136 

0139 

0142 

0144 

0147 

0150 

0152 

0155 

0158 

50 

0128 

0130 

0133 

0136 

0138 

0141 

0143 

0146 

0149 

0151 

0154 

0156 

55 

0127 

0129 

0132 

0135 

0137 

0140 

0142 

0145 

0148 

0150 

0153 

0155 

13  0 

0126 

0129 

0131 

0134 

0136 

0139 

0141 

0144 

0147 

0149 

0152 

0154 

5 

0125 

0128 

0130 

0133 

0135 

0138 

0141 

0143 

0146 

0148 

0151 

0153 

10 

0124 

0127 

0129 

0132 

0135 

0137 

0140 

0142 

0145 

0147 

0150 

0152 

15 

0123 

0126 

0129 

0131 

0134 

0136 

0189 

0141 

0144  0146 

0149 

0151 

20 

0123 

0125 

0128 

0130 

0133 

0135 

0138 

0140 

0143  0145 

0148 

0150 

25 

0122 

0124 

0127 

0129 

0132 

0134 

0137 

0139 

0142 

0144 

0147 

0149 

13  30 

0121 

0124 

0126 

0129 

0131 

0133 

0136 

0138 

0141 

0143 

0146 

0148 

35 

0120 

0123 

0125 

0128 

0130 

0133 

0135 

0138 

0140 

0142 

0145 

0147 

40 

0120 

0122 

0124 

0127 

0129 

0132 

0134 

0137 

0139 

0142 

0144 

0146 

45 

0121 

0124 

0126 

0128 

0131 

0133 

0136 

0138 

0141 

0143 

0145 

50 

0120 

0123 

0125 

0128 

0130 

0132 

0135 

0137 

0140 

0142 

0145 

55 

0120 

0122 

0124 

0127 

0129 

0132 

0134 

0136 

0139 

0141 

0144 

14  0 

0119 

0121 

0124 

0126 

0128 

0131 

0133 

0136 

0138 

0140 

0143 

5 

0118 

0121 

0123 

0125 

0128 

0130 

0132 

0135 

0137 

0139 

0142 

10 

0117 

0120 

0122 

0124 

0127 

0129 

0132 

0134 

0136 

0139 

0141 

15 

0117 

0119 

0121 

0124 

0126 

0128 

0131 

0133 

0135 

0138 

0140 

20 

0116 

0118 

0121 

0123 

0125 

0128 

0130 

0132 

0135 

0137 

0139 

25 

0115 

0118 

0120 

0122 

0124 

0127 

0129 

0131 

0134 

0136 

0138 

14  30 

0114 

0117 

0119 

0121 

0124 

0126 

0128 

0131 

0133 

0135 

0137 

35 

0114 

0116 

0118 

0121 

0123 

0125 

0128 

0130 

0132 

0134 

0137 

40 

0113 

0115 

0118 

0120 

0122 

0124 

0127 

0129 

0131 

0134 

0136 

45 

0112 

0115 

0117 

0119 

0121 

0124 

0126 

0128 

0130 

0133 

0135 

50 

0112 

0114 

0116 

0118 

0121 

0123 

0125 

0127 

0130 

0132 

0134 

55 

0111 

0113 

0116 

0118 

0120 

0122 

0124 

0127 

0129 

0131 

0133 

15  0 

0110 

0113 

0115 

0117 

0119 

0121 

0124 

0126 

0128 

0130  0133 

32 


TABLE   V.    LOG.  A. 


Logs.  A,  B,  C,  and  D,  for  Lunar*. 

is? 

of  }>. 

REDUCED  PARALLAX  AND  REFRACTION  OF  >. 

48' 

49 

50' 

51' 

59' 

58' 

54' 

55' 

56' 

57' 

58' 

59' 

15°  0' 

.0110 

0113 

0115 

0117 

0119 

0121 

0124 

0126 

0128 

0130 

0133 

10 

.0109 

0111 

0113 

0116 

0118 

0120 

0122 

0124 

0127 

0129 

0131 

20 

.0108 

0110 

0112 

0114 

0116 

0119 

0121 

0123 

0125 

0127 

0129 

30 

.0107 

0109 

0111 

0113 

0115 

0117 

0119 

0121 

0124 

0126 

0128 

40 

.0105 

0107 

0110 

0112 

0114 

0116 

0118 

0120 

0122 

0124 

0126 

50 

.0104 

0106 

0108 

OHO 

0112 

0115 

0117 

0119 

0121 

0123 

0125 

16  0 

.0103 

0105 

0107 

0109 

0111 

0113 

0115 

0117 

0119 

0121 

0124 

10 

.0102 

0104 

0106 

0108 

0110 

0112 

0114 

0116 

0118 

0120 

0122 

20 

4)101 

0103 

0105 

0107 

0109 

0111 

0113 

0115 

0117 

0119 

0121 

30 

J0100 

0102 

0103 

0105 

0107 

0109 

0111 

0113 

0115 

0117 

0119 

40 

.0098 

0100 

0102 

0104 

0106 

0108 

0110 

0112 

0114 

0116 

0118 

50 

.0097 

0099 

0101 

0103 

0105 

0107 

0109 

0111 

0113 

0115 

0117 

17  0 

.0096 

0098 

0100 

0102 

0104 

0106 

0108 

0110 

0112 

0114 

0116 

10 

.0095 

0097 

0099 

0101 

0103 

0105 

0107 

0109 

0110 

0112 

0114 

20 

.0094 

0096 

0098 

0100 

0102 

0104 

0106 

0107 

0109 

0111 

0113 

30 

0095 

0097 

0099 

0101 

0103 

0104 

0106 

0108 

0110 

0112 

40 

0094 

0096 

0098 

0100 

0101 

0103 

0105 

0107 

0109 

0111 

50 

0093 

0095 

0097 

0099 

0100 

0102 

0104 

0106 

0108 

0109 

18  0 

0092 

0094 

0096 

0098 

0099 

0101 

0103 

0105 

0107 

0108 

10 

0091 

0093 

0095 

0097 

0098 

0100 

0102 

0104 

0105 

0107 

0109 

20 

0090 

0092 

0094 

0096 

0097 

0099 

0101 

0103 

0104 

0106 

0108 

30 

0089 

0091 

0093 

0095 

0096 

0098 

0100 

0102 

0103 

0105 

0107 

40 

0088 

0090 

0092 

0094 

0095 

0097 

0099 

0101 

0102 

0104 

0106 

50 

0088 

0089 

0091 

0093 

0094 

0096 

0098 

0099 

0101 

0103 

0105 

19  0 

0087 

0088 

0090 

0092 

0093 

0095 

0097 

0098 

0100 

0102 

0104 

10 

0086 

0087 

0089 

0091 

0092 

0094 

0096 

0098 

0099 

0101 

0103 

20 

0085 

0087 

0088 

0090 

0092 

0093 

0095 

0097 

0098 

0100 

0102 

30 

0084 

0086 

0087 

0089 

0091 

0092 

0094 

0096 

0097 

0099 

0101 

40 

0083 

0085 

0087 

0088 

0090 

0091 

0093 

0095 

0096 

0098 

0100 

50 

0082 

0084 

0086 

0087 

0089 

0090 

0092 

0094 

0095 

0097 

0099 

20  0 

0082 

0083 

0085 

0086 

0088 

0090 

0091 

0093 

0094 

0096 

0098 

10 

0081 

0082 

0084 

0086 

0087 

0089 

0090 

0092 

0093 

0095 

0097 

20 

0080 

0082 

0083 

0085 

0086 

0088 

0089 

0091 

0093 

0094 

0096 

30 

0079 

0081 

0082 

0084 

0086 

0087 

0089 

0090 

0092 

0093 

0095 

40 

0079 

0080 

0082 

0083 

0085 

0086 

0088 

0089 

0091 

0092 

0094 

50 

0078 

0079 

0081 

0082 

0084 

0085 

0087 

0088 

0090 

0091 

0093 

21  0 

0077 

0079 

0080 

0082 

0083 

0085 

0086 

0088 

0089 

0091 

0092 

10 

0076 

0078 

0079 

0081 

0082 

0084 

0085 

0087 

0088 

0090 

0091 

20 

0076 

0077 

0079 

0980 

0082 

0083 

0085 

0086 

0087 

0089 

0090 

30 

0075 

0076 

0078 

0079 

0081 

0082 

0084 

0085 

0087 

0088 

0090 

40 

0074 

0076 

0077 

0079 

0080 

0082 

0083 

0084 

0086 

0087 

0089 

50 

0074 

0075 

0076 

0078 

0079 

0081 

0082 

0084 

0085 

0086 

0088 

22  0 

0073 

0074 

0076 

0077 

0079 

0080 

0081 

0083 

0084 

0086 

0087 

10 

0072 

0074 

0075 

0076 

0078 

0079 

0081 

0082 

0083 

0085 

0086 

20 

0072 

0073 

0074 

0076 

0077 

0079 

0080 

0081 

0083 

0084 

0086 

30 

0071 

0072 

0074 

0075 

0076 

0078 

0079 

0081 

0082 

0083 

0085 

40 

0070 

0072 

0073 

0074 

0076 

0077 

0079 

0080 

0081 

0083 

0084 

50 

0070 

0071 

0072 

0074 

0075 

0076 

0078 

0079 

0081 

0082 

0083 

23  0 

0069 

0070 

0072 

0073 

0074 

0076 

0077 

0078 

0080 

0081 

0082 

10 

0068 

0070 

0071 

0072 

0074 

0075 

0076 

0078 

0079 

0080 

0082 

20 

0068 

0069 

0070 

0072 

0073 

0074 

0076 

0077 

0078 

0080 

0081 

30 

0067 

0069 

0070 

0071 

0072 

0074 

0075 

0076 

0078 

0079 

0080 

40 

0067 

0068 

0069 

0071 

0072 

0073 

0074 

0076 

0077 

0078 

0080 

50 

0066 

0067 

0069 

0070 

0071 

0073 

0074 

0075 

0076 

0078 

0079 

24  0 

0067 

0068 

0069 

0071 

0072 

0073 

0074 

0076 

0077 

0078 

10 

0066 

0067 

0069 

0070 

0071 

0073 

0074 

0075 

0076 

0078 

20 

0066 

0067 

0068 

0069 

0071 

0072 

0073 

0074 

0076 

0077 

30 

0065 

0066 

0068 

0069 

0070 

0071 

0072 

0074 

0075 

0076 

40 

0065 

0066 

0067 

0068 

0069 

0071 

0072 

0073 

0074 

0076 

50 

0064 

0065 

0066 

0068 

0069 

0070 

0071 

0072 

0074 

0075 

25  0 

0063 

0065 

0066 

0067 

0068 

0069 

0071 

0072 

0073 

0074 

TABLE    V.    LOG.  A. 

Logs.  A,  B,  C,  and  D,  for  Lunar*. 


of  >. 

REDUCED  PARALLAX  AND  REFRACTION  OF  > 

SO' 

51' 

59' 

53' 

54/ 

55' 

56' 

57' 

5§' 

59' 

<M>' 

25°  0' 

.0063 

0065 

0066 

0067 

0068 

0069 

0071 

0072 

0073 

0074 

20 

.0062 

0064 

0065 

0066 

0067 

0068 

0069 

0071 

0072 

0073 

40 

.0061 

0062 

0064 

0065 

0066 

0067 

0068 

0069 

0071 

0072 

26  0 

.0060 

0061 

0063 

0064 

0065 

0066 

0067 

0068 

0069 

0071 

20 

.0059 

0060 

0062 

0063 

0064 

0065 

0066 

0067 

0068 

0069 

40 

.0058 

0059 

0061 

0062 

0063 

0064 

0065 

0066 

0067 

0068 

27  0 

.0057 

0058 

0060 

0061 

0062 

0063 

0064 

0065 

0066 

0067 

20 

.0056 

0057 

0059 

0060 

0061 

0062 

0063 

0064 

0065 

0066 

40 

.0055 

0057 

0058 

0059 

0060 

0061 

0062 

0063 

0064 

0065 

28  0 

.0055 

0056 

0057 

0058 

0059 

0060 

0061 

0062 

0063 

0064 

20 

.0054 

0055 

0056 

0057 

0058 

0059 

0060 

0061 

0062 

0063 

40 

.0053 

0054 

0055 

0056 

0057 

0058 

0059 

0060 

0061 

0062 

29  0 

.0052 

0053 

0054 

0055 

0056 

0057 

0058 

0059 

0060 

0061 

20 

.0051 

0052 

0053 

0054 

0055 

0056 

0057 

0058 

0059 

0060 

40 

.0050 

0051 

0052 

0053 

0054 

0055 

0056 

0057 

0058 

0059 

30  0 

•0050 

0051 

0051 

0052 

0053 

0054 

0055 

0056 

0057 

0058 

20 

•0049 

0050 

0051 

0052 

0052 

0053 

0054 

0055 

0056 

0057 

40 

•0048 

0049 

0050 

0051 

0052 

0053 

0053 

0054 

0055 

0056 

31  0 

•0047 

0048 

0049 

0050 

0051 

0052 

0053 

0053 

0054 

0055 

20 

•0047 

0047 

0048 

0049 

0050 

0051 

0052 

0053 

0054 

0054 

0055 

40 

.0046 

0047 

0048 

0048 

0049 

0050 

0051 

0052 

0053 

0054 

0054 

32  0 

.0045 

0046 

0047 

0048 

0048 

0049 

0050 

0051 

0052 

0053 

0054 

20 

.0044 

0045  0046 

0047 

0048 

0049 

0049 

0050 

0051 

0052 

0053 

40 

.0044 

0045!0045 

0046 

0047 

0048 

0049 

0049 

0050 

0051 

0052 

33  0 

.0043 

0044*0045 

0045 

0046 

0047 

0048 

0049 

0049 

0050 

0051 

20 

.0042 

0043  0044 

0045 

0046 

0046 

0047 

0048 

0049 

0050 

0050 

40 

.0042 

0043:0043 

0044 

0045 

0046 

0046 

0047 

0048 

0049 

0050 

34  0 

.0041 

0042|  0043 

0043 

0044 

0045 

0046 

0046 

0047 

0048 

0049 

20 

.0040 

0041 

0042 

0043 

0043 

0044 

0045 

0046 

0047 

0047 

0048 

40 

.0040 

0041 

0041 

0042 

0043 

0044 

0044 

0045 

0046 

0047 

0047 

35  0 

.0039 

0040 

0041 

0041 

0042 

0043 

0044 

0044 

0045 

0046 

0047 

20 

.0039 

0039 

0040 

0041 

0042 

0042 

0043 

0044 

0044 

0045 

0046 

40 

.0038 

0039 

0039 

0040 

0041 

0042 

0042 

0043 

0044 

0044 

0045 

36  0 

.0037 

0038 

0039 

0040 

0040 

0041 

0042 

0042 

0043 

0044 

0044 

20 

.0037 

0038 

0038 

0039 

0040 

0040 

0041 

0042 

0042 

0043 

0044 

40 

.0036 

0037 

0038 

0038 

0039 

0040 

0040 

0041 

0042 

0042 

0043 

37  0 

.0036 

0036 

0037 

0038 

0038 

0039 

0040 

0040 

0041 

0042 

0042 

20 

.0035 

0036 

0037 

0037 

0038 

0039 

0039 

0040 

0040 

0041 

0042 

40 

.0035 

0035 

0036 

0037 

0037 

0038 

0039 

0039 

0040 

0040 

0041 

38  0 

.0034 

0035 

0035 

0036 

0037 

0037 

0038 

0039 

0039 

0040 

0040 

20 

.0034 

0034 

0035 

0036 

0036 

0037 

0037 

0038 

0039 

0039 

0040 

40 

.0033 

0034 

0034 

0035 

0036 

0036 

0037 

0037 

0038 

0039 

0039 

39  0 

0033 

0034 

0084 

0035 

0036 

0036 

0037 

0037 

0038 

0039 

20 

0033 

0033 

0034 

0035 

0035 

0036 

0036 

0037 

0037 

0038 

40 

0032 

0033 

0033 

0034 

0035 

0035 

0036 

0036 

0037 

0037 

40  0 

0032 

0032 

0033 

0033 

0034 

0035 

0035 

0036 

0036 

0037 

20 

0031 

0032 

0032 

0033 

0034 

0034 

0035 

0035 

0036 

0036 

40 

0031 

0031 

0032 

0032 

0033 

0034 

0034 

0035 

0035 

0036 

41  0 

0030 

0031 

0031 

0032 

0033 

0033 

0034 

0034 

0035 

0035 

20 

0030 

0030 

0031 

0031 

0032 

0033 

0033 

0034 

0034 

0035 

40 

0029 

0030 

0030 

0031 

0032 

0032 

0033 

0033 

0034 

0034 

42  0 

0029 

0029 

0030 

0031 

0031 

0032 

0032 

0033 

0033 

0034 

20 

0029 

0029 

0030 

0030 

0031 

0031 

0032 

0032 

0033 

0033 

40 

0028 

0029 

0029 

0030 

0030 

0031 

0031 

0032 

0032 

0033 

43  0 

0028 

0028 

0029 

0029 

0030 

0030 

0031 

0031 

0032 

0032 

20 

0027 

0028 

0028 

0029 

0029 

0030 

0030 

0031 

0031 

0032 

40 

0027 

0027 

0028 

0028 

0029 

0029 

0030 

0030 

0031 

0031 

44  0 

0026 

0027 

0027 

0028 

0028 

0029 

0029 

0030 

0030 

0031 

20 

0026 

0026 

0027 

0027 

0028 

0028 

0029 

0029 

0080 

0080 

40 

0026 

0026 

0026 

0027 

0027 

0028 

0028 

0029 

0029 

0030 

45  0 

0025 

0026 

0026 

0027 

0027 

0027 

0028 

0028 

0029 

0029 1 
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TABLE    V.    LOG.  A. 

Logs.  A,  B,  C,  and  D,  for  Lunara. 


of  )>• 

REDUCED  PARALLAX  AND  REFRACTION  OF  > 

51' 

59' 

58' 

54' 

55' 

0027 

56' 

5r 

58' 

59' 

64>' 

45°  0' 

.0025 

0026 

0026 

0027 

0027 

0028 

0028 

0029 

0029 

30 

.0025 

0025 

0025 

0026 

0026 

0027 

0027 

0028 

0028 

0028 

46  0 

.0024 

0024 

0025 

0025 

0026 

0026 

0027 

0027 

0027 

0028 

30 

.0023 

0024 

0024 

0025 

0025 

0026 

0026 

0026 

0027 

0027 

47  0 

.0023 

0023 

0024 

0024 

0025 

0025 

0025 

0026 

0026 

0026 

30 

.0022 

0023 

0023 

0024 

0024 

0024 

0025 

0025 

0025 

0026 

|  48  0 

.0022 

0022 

0023 

0023 

0023 

0024 

0024 

0024 

0025 

0025 

30 

.0021 

0022 

0022 

0022 

0023 

0023 

0024 

0024 

0024 

0025 

49  0 

.0021 

0021 

0022 

0022 

0022 

0023 

0023 

0023 

0024 

0024 

30 

.0020 

0021 

0021 

0021 

0022 

0022 

0022 

0023 

0023 

0023 

50  0 

.0020 

0020 

0020 

0021 

0021 

0022 

0022 

0022 

0023 

0023 

30 

.0019 

0020 

0020 

0020 

0021 

0021 

0021 

0022 

0022 

0022 

51  0 

.0019 

0019 

0020 

0020 

0020 

0020 

0021 

0021 

0021 

0022 

30 

.0018 

0019 

0019 

0019 

0020 

0020 

0020 

0021 

0021 

0021 

52  0 

.0018 

0018 

0019 

0019 

0019 

0019 

0020 

0020 

0020 

0021 

30 

.0018 

0018 

0018 

0018 

0019 

0019 

0019 

0020 

0020 

0020 

53  0 

.0017 

0017 

0018 

0018 

0018 

0018 

0019 

0019 

0019 

0020 

30 

.0017 

0017 

0017 

0017 

0018 

0018 

0018 

0019 

0019 

0019 

54  0 

.0016 

0016 

0017 

0017 

0017 

0018 

0018 

0018 

0018 

0019 

30 

.0016 

0016 

0016 

0017 

0017 

0017 

0017 

0018 

0018 

'0018 

55  0 

.0015 

0016 

0016 

0016 

0016 

0017 

0017 

0017 

0017 

0018 

30 

.0015 

0015 

0015 

0016 

0016 

0016 

0016 

0017 

0017 

0017 

56  0 

.0015 

0015 

0015 

0015 

0016 

0016 

0016 

0016 

0017 

0017 

30 

.0014 

0014 

0015 

0015 

0015 

0015 

0016 

0016 

0016 

0016 

57  0 

.0014 

0014 

0014 

0015 

0015 

0015 

0015 

0015 

0016 

0016 

30 

.0014 

0014 

0014 

0014 

0014 

0015 

0015 

0015 

0015 

0015 

58  0 

.0013 

0013 

0014 

0014 

0014 

0014 

0014 

0015 

0015 

0015 

30 

.0018 

0013 

0013 

0013 

0014 

0014 

0014 

0014 

0014 

0015 

59  0 

.0012 

0013 

0013 

0013 

0013 

0013 

0014 

0014 

0014 

0014 

30 

.0012 

0012 

0012 

0013 

0013 

0013 

0013 

0013 

0014 

0014 

60 

.0012 

0012 

0012 

0012 

0013 

0013 

0013 

0013 

0013 

0013 

61 

.0011 

0011 

0011 

0012 

0012 

0012 

0012 

0012 

0012 

0013 

62 

.0011 

0011 

0011 

0011 

0011 

0011 

0011 

0012 

0012 

0012 

63 

.0010 

0010 

0010 

0010 

0011 

0011 

0011 

0011 

0011 

0011 

64 

.0009 

0010 

0010 

0010 

0010 

0010 

0010 

0010 

0010 

0011 

65 

.0009 

0009 

0009 

0009 

0009 

0009 

0010 

0010 

0010 

0010 

66 

.0008 

0008 

0009 

0009 

0009 

0009 

0009 

0009 

0009 

0009 

67 

.0008 

0008 

0008 

0008 

0008 

0008 

0008 

0009 

0009 

0009 

68 

.0007 

0007 

0008 

0008 

0008 

0008 

0008 

0008 

0008 

0008 

69 

.0007 

0007 

0007 

0007 

0007 

0007 

0007 

0008 

0008 

0008 

70 

.0007 

0007 

0007 

0007 

0007 

0007 

0007 

0007 

0007 

0007 

71 

.0006 

0006 

0006 

0006 

0006 

0006 

0007 

0007 

0007 

0007 

72 

.0006 

0006 

0006 

0006 

0006 

0006 

0006 

0006 

0006 

0006 

73 

.0005 

0005 

0006 

0006 

0006 

0006 

0006 

0006 

0006 

0006 

74 

.0005 

0005 

0005 

0005 

0005 

0005 

0005 

0005 

0005 

0006 

75 

.0005 

0005 

0005 

0005 

0005 

0005 

0005 

0005 

0005 

0005 

76 

.0004 

0005 

0005 

0005 

0005 

0005 

0005 

0005 

0005 

0005 

77 

.0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

78 

.0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

79 

.0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

80 

.0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

0004 

81 

.0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

82 

.0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

83 

.0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

84 

.0003 

0003 

0003 

00Q3 

0003 

0003 

0003 

0003 

0003 

0003 

85 

.0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

86 

.0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

87 

.0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

88 

.0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

89 

.0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

90 

.0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 
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TABLE    V.    LOG.    B. 

Logs.  A,  B,  C,  and  D,  for  Lunar*. 


App.  AIL 

Of 

©or*. 

REDUCED  REFRACTION  AND  PARALLAX  OF  0  OR  *. 

(HO" 

VW 

l'O" 

I'M" 

l'O" 

I'M" 

l'O" 

I'lO" 

4'0" 

4' 10" 

S'O" 

§'  10" 

5° 

0* 
10 
20 
30 
40 

50 

6 

0 
20 
40 

9.9970 
9.9972 

7 

0 
20 
40 

9.9981 

9.9976 
9.9977 
9.9978 

9.9974 
9.9975 
9.9976 

8 

0 
20 
40 

9.9982 
9.9982 
9.9983 

9.9979 
9.9980 
9.9981 

9.9977 
9.9978 
9.9979 

9 

0 
20 
40 

9.9986 
9.9986 
9.9987 

9.9984 
9.9985 
9.9985 

9.9982 
9.9983 
9.9983 

9.9980 
9.9981 
9.9982 

10 

0 

9.9989 

9.9988 

9.9986 

9.9984 

9.9982 

11 

9.9992 

9.9991 

9.9989 

9.9987 

9.9986 

9.9984 

12 

9.9993 

9.9992 

9.9990 

9.9989 

9.9987 

9.9986 

13 

9.9995 

9.9994 

9.9992 

9.9991 

9.9990 

9.9989 

9.9987 

14 

9.9995 

9.9994 

9.9993 

9.9992 

9.9991 

9.9990 

15 

9.9997 

9.9996 

9.9995 

9.9994 

9.9993 

9.9992 

9.9991 

16 

9.9997 

9.9996 

9.9995 

9.9994 

9.9993 

9.9993 

18 

9.9990 

9.9998 

9.9997 

9.9996 

9.9995 

9.9995 

20 

0.0000 

9.9999 

9.9998 

9.9998 

9.9997 

9.9996 

9.9996 

25 

0.0000 

0.0000 

9.9999 

9.9999 

9.9998 

9.9998 

30 

00001 

0.0001 

0.0000 

0.0000 

0.0000 

9.9999 

50 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

90 

0.0001  0.0002 

0.0002 

0.0002 

LOG.    €. 

App.  Alt. 

of 
©or*. 

REDUCED  REFRACTION  AND  PARALLAX  OF  ©  OR  #. 

(HO" 

<HI0" 

l'O" 

I'M" 

l'O" 

I'M" 

l'O" 

HO" 

4'0" 

4' SO" 

S'O" 

S'lO" 

5° 

20 
40 

6 

0 
20 
40 

9.9969 
9.9970 

7 

0 

9.9974 

9.9972 

8 

9.9980 

9.9978 

9.9975 

9 

9.9984 

9.9982 

9.9980 

9.9978 

10 

9.9988 

9.9986 

9.9984 

9.9982 

9.9981 

11 

9.9990 

9.9989 

9.9987 

9.9986 

9.9984 

9.9982 

12 

9.9991 

9.9990 

9.9988 

9.9987 

9.9985 

9.9984 

13 

9.9993 

9.9992 

9.9991 

9.9989 

9.9988 

9.9987 

9.9985 

14 

9.9994 

9.9993 

9.9991 

9.9990 

9.9989 

9.9988 

15 

9.9995 

9.9994 

9.9993 

9.9992 

9.9991 

9.9990 

9.9989 

16 

9.9996 

9.9995 

9.9994 

9.9993 

9.9992 

9.9990 

17 

9.9996 

9.9995 

9.9994 

9.9993 

9.9992 

9.9991 

18 

9.9997 

9.9996 

9.9995 

9.9994 

9.9994 

9.9993 

20 

9.9998 

9.9998 

9.9997 

9.9996 

9.9995 

9.999+ 

9.9993 

25 

9.9999 

9.9998 

9.9998 

9.9997 

9.9996 

9.9996 

30 

0.0000 

9.9999 

9.9999 

9.9998 

9.9998 

9.9997 

40 

0.0000 

9.9999 

9.9999 

9.9999 

9.9999 

50 

0.0000 

0.0000  0.0000 

9.9999  9.9999 

90 

0.0000 

o.oooot  0.0000 

0.0000 ; 

1 
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TABLE   V.    LOG.    B. 


Logs.  A,  B,  C,  and  D,  for  Lamm. 

App.  AIL 

of 
©or*. 

REDUCED  REFRACTION  AND  PARALLAX  OF  ©  OR  *. 

PO" 

6' 10" 

7'0" 

7' 10" 

8'0" 

8' 10" 

SKO" 

9' 10" 

WO" 

WIO" 

11'  0" 

ll'lO" 

5°     0' 

9.9951 

9.9947 

9.9944 

9.9940 

9.9937 

9.9933 

9.9929 

9.9926 

9.9922 

9.9919 

10 

9.9953 

9.9949 

9.9946 

9.9942 

9.9939 

9.9935 

9.9932 

9.9928 

9.9925 

9.9921 

20 

9.9954 

9.9951 

9.9948 

9.9944 

9.9941 

9.9937 

9.9934 

9.9931 

9.9927 

9.9924 

SO 

9.9959 

9.9956 

9.9952 

9.9949 

9.9946 

9.9943 

9.9939 

9.9936 

9.9933 

9.9929 

40 

9.9960 

9.9957 

9.9954  9.9951 

9.994S 

9.9944 

9.9941 

9.9938 

9.9935 

9.9932 

50 

9.9965  9.9962 

9.9958 

9.9955 19.9952 

9.9949 

9.9946 

9.9943 

9.9940 

9.9987 

6      0 

9.9966  9.9963 

9.9960 

9.9957,9.9954 

9.9951 

9.9948 

9.9945 

9.9942 

9.9939 

20 

9.9968  9.9965 

9.9962 

9.9959  9.9956 

9.9954 

9.9951 

9.9948 

9.9945 

40 

9.9969 !  9.9967 

9.9964 

9.9961  9.9959 

9.9956 

9.9953 

9.9951 

9.9948 

7       0 

9.9971  9.9968 

9.9966 

9.9963 

9.9961 

9.9958 

9.9956 

9.9953 

20 

9.9972  9.9970 

9.9968 

9.9965 

9.9963 

9.9960 

9.9958 

40 

9.9974 '9.9971 

9.9969 

9.9967 

9.9965 

9.9962 

8      0 

9.9975  9.9973 

9.9971 

9.9968 

9.9966 

9.9964 

20 

9.9976  9.9974 

9.9972 

9.9970 

9.9968 

40 

9.9977 

9.9975 

9.9973 

9.9971 

9      0 

9.9978 

9.9976 

9.9974 

9.9972 

20 

9.9979 

9.9977 

9.9975 

40 

9.9980 

9.9978 

9.9976 

10 

9.9981 

9.9979 

9.9977 

11 

9.9983 

9.9981 

12 
13 
14 
15 

9.9985 

16 

18 

20 

25 

30 

50 

90 

-  .,     * 

LOG.    C. 

App.  Alt. 

of 
©or*. 

REDUCED  REFRACTION  AND  PARALLAX  OF  ©  OR  *. 

tfO" 

6' 10" 

7'0" 

V 10" 

8'0" 

8' 10" 

yo" 

9' 10" 

WO" 

WIO" 

11' 0" 

11' 10" 

5°     0' 

9.9949 

9.9946 

9.9942 

9.9938 

9.9935 

9.9931 

9.9927 

9.9924 

9.9920 

9.9916 

20 

9.9956 

9.9953 

9.9949 

9.9946 

9.9942 

9.9939 

9.9936 

9.9932 

9.9929 

9.9925 

9.9922 

40 

9.9962 

9.9959 

9.9955 

9.9952 

9.9949 

9.9946 

9.9943 

9.9939 

9.9936 

9.9988 

9.9930 

6      0 

9.9964 

9.9961 

9.9958 

9.9955 

9.9952 

9.9949 

9.9946 

9.9943 

9.9940 

9.9987 

20 

9.9966 

9.9963 

9.9960 

9.9957 

9.9955 

9.9952 

9.9949 

9.9946 

9.9943 

40 

9.9968 

9.9965 

9.9962 

9.9960 

9.9957 

9.9954 

9.9951 

9.9949 

9.9946 

7 

9.9969 

9.9967 

9.9964 

9.9962 

9.9959 

9.9956 

9.9954 

9.9951 

8 

9.9973 

9.9971 

9.9969 

9.9966 

9.9964 

9.9962 

9.9960 

9 

9.9976 

9.9974 

9.9972 

9.9970 

9.9968 

10 

9.9979 

9.9977 

9.9975 

11 

9.9981 

9.9979 

12 

9.9983 

13 

14 
15 

16 
17 

18 

20 

25 

30 

40 

50 

90 
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TABLE    V.    LOG.  D. 

Logs.  A,  B,  C,  and  D,  for  Lunar*. 


is? 

of  }>• 

REDUCED  PARALLAX  AND  REFRACTION  OF  }>. 

1 

41' 

49' 

43' 

44' 

45' 
0310 

46' 

47' 

48' 

49' 

50' 

51' 

0349 

53' 

0356 

53' 

54' 

ftS* 

5°0' 

.0283 

0290 

0296 

0303 

0316 

0323 

0329 

0336 

0343 

0362 

0369 

3 

.0280 

0287 

0293 

0300 

0307 

0313 

0320 

0326 

0333 

0339 

0346 

0352 

0359 

0365 

6 

.0277 

0284 

0291 

0297 

0304 

0310 

0317 

0323 

0330 

0336 

0342 

0349 

0355 

0362 

9 

.0275 

0281 

0288 

0294 

0301 

0307 

0313 

0320 

0326 

0333 

0339 

0345 

0352 

0358 

12 

.0272 

0279 

0285 

0291 

0298 

0304 

0310 

0317 

0323 

0330 

0336 

0342 

0349 

0355 

5  15 

.0270 

0276 

0282 

0289 

0295 

0301 

0308 

0314 

0320 

0326 

0333 

0339 

0345 

0351 

18 

.0267 

0273 

0280 

0286 

0292 

0298 

0305 

0311 

0317 

0323 

0330 

0336 

0342 

0348 

21 

.0264 

0271 

0277 

0283 

0289 

0296 

0302 

0308 

0314 

0320 

0327 

0333 

0339 

0345 

24 

.0262 

0268 

0274 

0281 

0287 

0293 

0299 

0305 

0311 

0317 

0324 

0330 

0336 

0342 

27 

.0260 

0266 

0272 

0278 

0284 

0290 

0296 

0302 

0308 

0314 

0321 

0327 

0333 

0339 

5  30 

.0257 

0263 

0269 

0275 

0282 

0288 

0294 

0300 

0306 

0312 

0318 

0324 

0330 

0336 

33 

.0255 

0261 

0267 

0273 

0279 

0285 

0291 

0297 

0303 

0309 

0315 

0321 

0327 

0333 

36 

.0253 

0259 

0265 

0271 

0276 

0282 

0288 

0294 

0300 

0306 

0312 

0318 

0324 

0330 

39 

0256 

0262 

0268 

0274 

0280 

0286 

0292 

0298 

0303 

0309 

0315 

0321 

0327 

42 

0254 

0260 

0266 

0272 

0277 

0283 

0289 

0295 

0301 

0306 

0312 

0318 

0324 

5  45 

0252 

0258 

0263 

0269 

0275 

0281 

0287 

0292 

0298 

0304 

0310 

0315 

0321 

48 

0250 

0255 

0261 

0267 

0273 

0278 

0284 

0290 

0295 

0301 

0307 

0313 

0318 

51 

0247 

0253 

0259 

0265 

0270 

0276 

0282 

0287 

0293 

0299 

0304 

0310 

0316 

54 

0245 

0251 

0257 

0262 

0268 

0274 

0279 

0285 

0290 

0296 

0302 

0307 

0313 

57 

0243 

0249 

0254 

0260 

0266 

0271 

0277 

0282 

0288 

0294 

0299 

0305 

0310 

6  0 

0241 

0247 

0252 

0258 

0263 

0269 

0275 

0280 

0286 

0291 

0297 

0302 

0308 

3 

0239 

0245 

0250 

0256 

0261 

0267 

0272 

0278 

0283 

0289 

0294 

0300 

0305 

6 

0237 

0243 

0248 

0254 

0259 

0265 

0270 

0275 

0281 

0286 

0292 

0297 

0302 

9 

0235 

0241 

0246 

0252 

0257 

0262 

0268 

0273 

0279 

0284 

0289 

0295 

0300 

12 

0233 

0239 

0244 

0249 

0255 

0260 

0266 

0271 

0276 

0282 

0287 

0292 

0298 

6  15 

0231 

0237 

0242 

0247 

0253 

0258 

0263 

0269 

0274 

0279 

0285 

0290 

0295 

18 

0230 

0235 

0240 

0245 

0251 

0256 

0261 

0267 

0272 

0277 

0282 

0288 

0293 

21 

0228 

0233 

0238 

0243 

0249 

0254 

0259 

0264 

0270 

0275 

0280 

0285 

0290 

24 

0226 

0231 

0236 

0242 

0247 

0252 

0257 

0262 

0267 

0273 

0278 

0283 

0288 

27 

0229 

0234 

0240 

0245 

0250 

0255 

0260 

0265 

0271 

0276 

0281 

0286 

0291 

6  30 

0227 

0233 

0238 

0243 

0248 

0253 

0258 

0263 

0268 

0274 

0279 

0284 

*0289 

33 

0226 

0231 

0236 

0241 

0246 

0251 

0256 

0261 

0266 

0271 

027G 

0281 

0287 

36 

0224 

0229 

0234 

0239 

0244 

0249 

0254 

0259 

0264 

0269 

0274 

0279 

0284 

39 

0222 

0227 

0232 

0237 

0242 

0247 

0252 

0257 

0262 

0267 

0272 

0277 

0282 

42 

0220 

0225 

0230 

0235 

0240 

0245 

0250 

0255 

0260 

0265 

0270 

0275 

0280 

6  45 

0219 

0224 

0229 

0234 

0239 

0244 

0248 

0253 

0258 

0263 

0268 

0273 

0278 

48 

0217 

0222 

0227 

0232 

0237 

0242 

0247 

0251 

0256;  0261 

0266 

0271 

0276 

51 

0216 

0220 

0225 

0230 

0235 

0240 

0245 

0250 

0254  0259 

0264 

0269 

0274 

54 

0214 

0219 

0224 

0228 

0233 

0238 

0243 

0248 

0253  0257 

0262 

0267 

1272 

57 

0212 

0217 

0222 

0227 

0232 

0236 

0241 

0246 

0251  0255 

0260 

0265 

0270 

7  0 

0211 

0216 

0220 

0225 

0230 

0235 

0239 

0244 

0249  0254 

0258 

0263 

0268 

3 

0209 

0214 

0219 

0223 

0228 

0233 

0238 

0242<  0247,  0252 

0256 

0261 

0266 

6 

0208 

0212 

0217 

0222 

0227 

0231 

0236 

0241 

0245;  0250 

0255 

0259 

0264 

9 

0211 

0216 

0220 

0225 

0230 

0234 

0239 

0243  0248 

0253 

0257 

0262 

12 

0209 

0214 

0219 

0223 

0228 

0232 

0237 

0242  0246 

0251 

0255 

0260 

7  15 

0208 

0212 

0217 

0222 

0226 

0231 

0235 

0240  0245 

0249 

0254 

0258 

18 

0206 

0211 

0216 

0220 

0225 

0229 

0234 

0238  0243 

0247 

0252 

0256 

21 

0205 

0209 

0214 

0219 

0223 

0228 

0232 

0237  0241 

0246 

0250 

0255 

24 

0204 

0208 

0213 

0217 

0222 

0226 

0230  0235'  0239 

0244 

0248 

0253 

27 

0202 

0207 

0211 

0216 

0220 

0224 

0229  0233  0238 

0242 

0247 

0251 

7  30 

0201 

0205 

0210 

0214 

0218 

0223 

0227 

0232  0236 

0241 

0245 

0249 

33 

0199 

0204 

0208 

0213 

0217 

0221 

0226 

0230  0234 

0239 

0243 

0248 

36 

0198 

0202 

0207 

0211 

0215 

0220 

0224 

0229  0233 

0237 

0242 

0246 

39 

0197 

0201 

0205 

0210 

0214 

0218 

0223 

0227:0231 

0236 

0240 

0244 

42 

0195 

0200 

0204 

0208 

0213 

0217 

0221 

0225.  0230 

0234 

0238 

0243 

7  45 

0194 

0198 

0203 

0207 

0211 

0215 

0220 

0224*  0228 

0232 

0237 

0241 

48 

0193 

0197 

0201 

0205 

0210 

0214 

0218 

0222  0227 

0231 

0235 

0239 

51 

0191 

0196 

0200 

0204 

0208 

0213 

0217 

0221 1  0225 

0229 

0234 

0238 

54 

0190 

0194 

0198 

0203 

0207 

0211 

0215 

0219  0224 

0228 

0232 

0236 

57 

0189 

0193 

0197 

0201 

0206 

0210 

0214 

0218  0222 

0226 

0230 

0235 

8  0 

0188 

0192 

0196 

0200 

0204 

0208*0212  0217|  0221 

0225 

0229 

0233 
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TABLE    V.    LOG.  D. 

Log*.  A,  B,  C,  and  D,  for  Lunara. 


iff 

of  3>. 

REDUCED  PARALLAX  AND  REFRACTION  OF  }>. 

45' 

46' 

4*' 

48' 

49' 

5<F 

51' 

59' 

53' 

54' 

55' 

56' 

57' 

5§' 

* 

8°0' 

.0192 

0196 

0200 

0204 

0208 

0212 

0217 

0221 

0225 

0229 

0233 

0237 

5 

.0190 

0194 

0198 

0202 

0206 

0210 

0214 

0218 

0222 

0227 

0231 

0235 

10 

.0188 

0192 

0196 

0200 

0204 

0208 

0212 

0216 

0220 

0224 

0228 

0232 

15 

.0186 

0190 

0194 

0198 

0202 

0206 

0210 

0214 

0218 

0222 

0226 

0230 

20 

.0184 

0188 

0192 

0196 

0200 

0204 

02Q7 

0211 

0215 

0219 

0223 

0227 

25 

.0182 

0186 

0190 

0194 

0197 

0201 

0205 

0209 

0213 

0217 

0221 

0225 

8  30 

.0180 

0184 

0188 

0192 

0195 

0199 

0203 

0207 

0211 

0215 

0219 

0223 

35 

.0178 

0182 

0186 

0190 

0193 

0197 

0201 

0205 

0209 

0213 

0216 

0220 

40 

.0176 

0180 

0184 

0188 

0191 

0195 

0199 

0203 

0207 

0210 

0214 

0218 

45 

0174 

0178 

0182 

0186 

0189 

0193 

0197 

0201 

0205 

0208 

0212 

0216 

50 

.0173 

0176 

0180 

0184 

0188 

0191 

0195 

0199 

0202 

0206 

0210 

0214 

55 

.0171 

0175 

0178 

0182 

0186 

0189 

0193 

0197 

0200 

0204 

0208 

0212 

9  0 

.0169 

0173 

0177 

0180 

0184 

0188 

0191 

0195 

0198 

0202 

0206 

0209 

5 

.0167 

0171 

0175 

0178 

0182 

0186 

0189 

0193 

0197 

0200 

0204 

0207 

10 

.0166 

0169 

0173 

0177 

0180 

0184 

0187 

0191 

0195 

0198 

0202 

0205 

15 

.0164 

0168 

0171 

0175 

0179 

0182 

0186 

0189 

0193 

0196 

0200 

0203 

20 

.0163 

0166 

0170 

0173 

0177 

0180 

0184 

0187 

0191 

0194 

0198 

0201 

25 

.0161 

0165 

0168 

0172 

0175 

0179 

0182 

0186 

0189 

0193 

0196 

0199 

9  30 

0163 

0166 

0170 

0173 

0177 

0180 

0184 

0187 

0191 

0194 

0198 

35 

0161 

0165 

0168 

0172 

0175 

0179 

0182 

0185 

0189 

0192 

0196 

40 

0160 

0163 

0167 

0170 

0174 

0177 

0180 

0184 

0187 

0191 

0194 

45 

0158  0162 

0165 

0169 

0172 

0175 

0179 

0182 

0185 

0189 

0192 

0195 

50 

0157J 0160 

0164 

0167 

0170 

0174 

0177 

0180 

0184 

0187 

0190 

0194 

55 

0156'  0159 

0162 

0165 

0169 

0172 

0175 

0179 

0182 

0185 

0189 

0192 

10  0 

0154|0157 

0161 

0164 

0167 

0171 

0174 

0177 

0180 

0184 

0187 

0190 

5 

0153 1 0156 

0159 

0162 

0166 

0169 

0172 

0175 

0179 

0182 

0185 

0188 

10 

0151 

0155 

0158 

0161 

0164 

0167 

0171 

0174 

0177 

0180 

0183 

0187 

15 

0150 

0153 

0156 

0160 

0163 

0166 

0169 

0172 

0175 

0179 

0182 

0185 

20 

0149 

0152 

0155 

0158 

0161 

0164 

0168 

0171 

0174 

0177 

0180 

0183 

25 

0147 

0150 

0154 

0157 

0160 

0163 

0166 

0169 

0172 

0175 

0179 

0182 

10  30 
1   35 

0146 

0149 

0152 

0155 

0158 

0162 

0165 

0168 

0171 

0174 

0177 

0180 

0145  0148 

0151 

0154 

0157 

0160 

0163  0166 

0169 

0172 

0175 

0179 

|   40 

0143 

0147 

0150 

0153 

0156 

0159 

0162 

0165 

0168  0171  0174 

0177 

45 

0142 

0145 

0148 

0151 

0154 

0157 

0160 

0163 

0166  0169  0172 

0175 

50 

0141 

0144 

0147 

0150 

0153 

0156 

0159 

0162 

0165  0168  0171 

0174 

55 

0140 

0143 

0146 

0149 

0152 

0155 

0158 

0161 

01641  0167'  0170 

0172 

11  0 

0139 

0142 

0145 

0147 

0150 

0153 

0156 

0159 

0162  0165  0168 

0171 

5 

0137 

0140 

0143 

0146 

0149 

0152 

0155 

0158 

0161  0164  0167 

0170 

10 

0139 

0142 

0145 

0148 

0151 

0154 

0157 

0159  0162  0165 

0168 

15 

0138 

0141 

0144 

0147 

0150 

0152 

0155 

0158,  0161  0164 

0167 

20 

0137 

0140 

0143 

0145 

0148 

0151 

0154 

0157  0160  0163 

0165 

25 

0136 

0139 

0141 

0144 

0147 

0150 

0153 

0156  0158  0161 

0164 

11  30 

0135 

0137 

0140 

0143 

0146 

0149 

0151 

0154  0157  0160 

0163 

35 

0133 

0136 

0139 

0142 

0145 

0147 

0150 

0153  0156  0159 

0161 

40 

0132 

0135 

0138 

0141 

0143 

0146 

0149 

0152  0154(  0157 

0160 

45 

0131 

0134 

0137 

0140 

0142 

0145 

0148 

0150 

0153  0156 

0159 

50 

0130 

0133 

0136 

0138 

0141 

0144 

0147 

0149 

0152.  0155 

0157 

55 

0129 

0132 

0135 

0137 

0140 

0143 

0145 

0148 

0151  0153 

0156 

12  0 

0128 

0131 

0134 

0136 

0139 

0142 

0144 

0147  j  0150  0152 

0155 

5 

0127 

0130 

0132 

0135 

0138 

0140 

0143 

0146  0148  0151 

0154 

10 

0126 

0129 

0131 

0134 

0137 

0139 

0142 

0145  0147  0150 

0152 

15 

0125 

0128 

0130 

0133 

0136 

0138 

0141 

0143 

0146 

0149 

0151 

20 

0124 

0127 

0129 

0132 

0135 

0137 

0140 

0142 

0145 

0147 

0150 

25 

0123 

0126 

0128 

0131 

0133 

0136 

0139 

0141 

0144 

0146 

0149 

12  30 

0122 

0125 

0127 

0130 

0132 

0135 

0138 

0140 

0143 

0145 

0148 

35 

0121 

0124 

0126 

0129 

0131 

0134 

0136 

0139 

0141 

0144 

0147 

40 

0120 

0123 

0125 

0128 

0130 

0133 

0135 

0138 

0140 

0143 

0145 

45 

0119 

0122 

0124 

0127 

0129 

0132 

0134 

0137 

0139 

0142 

0144 

0147 

50 

0118 

0121 

0123 

0126 

0128 

0131 

0133 

0136 

0138 

0141 

0143 

0146 

55 

0118 

0120 

0123 

0125 

0127 

0130 

0132 

0135 

0137 

0140 

0142 

0145 

13  0 

0117 

0119 

0122 

0124 

0126 

0129 

0131 

0134 

0136 

0139 

0141 

0143      | 
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TABLE    V.    LOG.  D. 


Logs.  A,  B,  C,  and  D,  for  Lunar*. 

• 

15!' 

of  }>• 

REDUCED  PARALLAX  AND  REFRACTION  OF  >. 

*r 

48' 

49' 

50' 

51' 

59' 

53' 

54' 

55' 

56' 

57' 

58' 

59' 

13°  0' 

.0117 

0119 

0122 

0124 

0126 

0129 

0131 

0134 

0136 

0139 

0141 

0143 

10 

.0115 

0117 

0120 

0122 

0125 

0127 

0129 

0132 

0134 

0137 

0139 

0141 

20 

.0113 

0116 

0118 

0120 

0123 

0125 

0127 

0130 

0132 

0134 

0137 

0139 

30 

.0112 

0114 

0116 

0119 

0121 

0123 

0125 

0128 

0130 

0132 

0135 

0137 

40 

0112 

0114 

0117 

0119 

0121 

0124 

0126 

0128 

0131 

0133 

0135 

50 

0111 

0113 

0115 

0117 

0120 

0122 

0124 

0126 

0129 

0131 

0133 

14  0 

0109 

0111 

0113 

0116 

0118 

0120 

0122 

0125 

0127 

0129 

0131 

10 

0107 

0110 

0112 

0114 

0116 

0118 

0121 

0123 

0125 

0127 

0129 

20 

0106 

0108 

0110 

0112 

0114 

0117 

0119 

0121 

0123 

0125 

0127 

30 

0104 

0106 

0109 

0111 

0113 

0115 

0117 

0119 

0121 

0123 

0126 

40 

0103 

0105 

0107 

0109 

0111 

0113 

0115 

0118 

0120 

0122 

0124 

50 

0101 

0103 

0106 

0108 

0110 

0112 

0114 

0116 

0118 

0120 

0122 

15  0 
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TABLE    V.    LOG.  D. 

Logs.  A,  B,  C,  and  D,  for  Lunars. 
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TABLE    VI. 

Second  Correction  of  the  Lunar  Distance. 
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TABLE    VIII. 


For  finding  the  Correction  of  the  Lunar  Distance  for  the  Contraction  of  the  Sun' 

s  Semidiameter. 
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Subtract  this  correction  from  the  distance. 
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TABLE    IX. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 
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6 

20 
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6 

30 
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6 

40 
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2.6042 

2.6053 
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2.6075 
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6 

50 

2.6128 

2.6138 

2.6149 

2.6160 

2.6170 

2.6180 

2.6191 

2.6201 

2.6212 

2.6222 

0     7 

0 

2.6232 
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2.6253 

2.6263 

2.6274 

2.6284 

2.6294 

2.6304 

2.6314 

2.6325 

7 

10 

2.6335 

2.6345 

2.6355 

2.6365 

2.6375 

2.6385 

2.6395 
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2.6425 

7 

20 

2.6435 

2.6444 

2.6454 
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2.6474 
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7 

30 
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2.6551 
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2.6580 
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2.6609 
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7 

40 

2.6628 

2.6637 

2.6646 

2.6656 

2.6665 

2.6675 
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2.6693 

2.6702 

2.6712 

7 

50 

2.6721 
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2.6739 

2.6749 

2.6758 

2.6767 
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2.6794 

2.6803 
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10 
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20 

2.6990 
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8 
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2.7226 

2.7235 

i      8 

50 

2.7243 

2.7251 

2.7259 

2.7267 

2.7275 

2.7284 

2.7292 

2.7300 

2.7308 

2.7316 

|    0     9 

0 

2.7324 

2.7332 

2.7340 

2.7348 

2.7356 

2.7364 

2.7372 

2.7380 

2.7388 

2.7396 

9 

10 

2.7404 

2.7412 

2.7419 

2.7427 

2.7435 

2.7443 

2.7451 

2.7459 

2.7466 

2.7474 

9 

20 

2.7482 

2.7490 

2.7497 

2.7505 

2.7513 

2.7520 

2.7528 

2.7536 

2.7543 

2.7551 

9 

30 

2.7559 

2.7566 

2.7574 

2.7582 

2.7589 

2.7597 

2.7604 

2.7612 

2.7619 

2.7627 

9 

40 

2.7634 

2.7642 

2.7649 

2.7657 

2.7664 

2.7672 

2.7679 

2.7686 

2.7694 

2.7701 

9 

50 

2.7709 

2.7716 

2.7723 

2.7731 

2.7788 

27745 

2.7752 

2.7760 

2.7767 

2.7774 
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TABLE    IX. 


,               LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

N 

0 

N 

1 

5 

3 

4 

« 

5 

6 

u 

7 

§ 

N 

9 

0h*10m-  0J- 

2.7782 

2.7789 

2.7796 

2.7803 

2.7810 

2.7818 

2.7825 

2.7832 

2.7839 

2.7846 

10 

10 

2.7853 

2.7860 

2.7868 

2.7875 

2.7882 

2.7889 

2.7896 

2.7903 

2.7910 

2.7917 

10 

20 

2.7924 

2.7931 

2.7938 

2.7945 

2.7952 

2.7959 

2.7966 

2.7973 

2.7980 

2.7987 

10 

30 

2.7993 

2.8000 

2.8007 

2.8014 

2.8021 

2.8028 

2.8035 

2.8041 

2.8048 

2.8055 

10 

40 

2.8062 

2.8069 

2.8075 

2.8082 

2.8089 

2.8096 

2.8102 

2.8109 

2.8116 

2.8122 

10 

50 

2.8129 

2.8136 

2.8142 

2.8149 

2.8156 

2.8162 

2.8169 

2.8176 

2.8182 

2.8189 

0  u 

0 

2.8195 

2.8202 

2.8209 

2.8215 

2.8222 

2.8228 

2.8235 

2.8241 

2.8248 

2.8254 

11 

10 

2.8261 

2.8267 

2.8274 

2.8280 

2.8287 

2.8293 

2.8299 

2.8306 

2.8312 

2.8319 

11 

20 

2.8325 

2.8331 

2.8338 

2.8344 

2.8351 

2.8357 

2.8363 

2.8370 

2.8376 

2.8382 

11 

30 

2.8388 

2.8395 

2.8401 

2.8407 

2.8414 

2.8420 

2.8426 

2.8432 

2.8439 

2.8445 

11 

40 

2.8451 

2.8457 

2.8463 

2.8470 

2.8476 

2.8482 

2.8488 

2.8494 

2.8500 

2.8506 

11 

50 

2.8513 

2.8519 

2.8525 

2.8531 

2.8537 

2.8543 

2.8549 

2.8555 

2.8561 

2.8567 

0   12 

0 

2.8573 

2.8579 

2.8585 

2.8591 

2.8597 

2.8603 

2.8609 

2.8615 

2.8621 

2.8627 

12 

10 

2.8633 

2.8639 

2.8645 

2.8651 

2.8657 

2.8663 

2.8669 

2.8675 

2.8681 

2.8686 

12 

20 

2.8692 

2.8698 

2.8704 

2.8710 

2.8716 

2.8722 

2.8727 

2.8733 

2.8739 

2.8745 

12 

30 

2.8751 

2.8756 

2.8762 

2.8768 

2.8774 

2.8779 

2.8785 

2.8791 

2.8797 

2.8802 

12 

40 

2.8808 

2.8814 

2.8820 

2.8825 

2.8831 

2.8837 

2.8842 

2.8848 

2.8854 

2.8859 

12 

50 

2.8865 

2.8871 

2.8876 

2.8882 

2.8887 

2.8893 

2.8899 

2.8904 

2.8910 

2.8915 

0    13 

0 

2.8921 

2.8927 

2.8932 

2.8938 

2.8943 

2.8949 

2.8954 

2.8960 

2.8965 

2.8971 

13 

10 

2.8976 

2.8982 

2.8987 

2.8993 

2.8998 

2.9004 

2.9009 

2.9015 

2.9020 

2.9025 

13 

20 

2.9031 

2.9036 

2.9042 

2.9047 

2.9053 

2.9058 

2.9063 

2.9069 

2.9074 

2.9079 

13 

30 

2.9085 

2.9090 

2.9096 

2.9101 

2.9106 

2.9112 

2.9117 

2.9122 

2.9128 

2.9133 

13 

40 

2.9138 

2.9143 

2.9149 

2.9154 

2.9159 

2.9165 

2.9170 

2.9175 

2.9180 

2.9186 

13 

50 

2.9191 

2.9196 

2.9201 

2.9206 

2.9212 

2.9217 

2.9222 

2.9227 

2.9232 

2.9238 

0   14 

0 

2.9243 

2.9248 

2.9253 

2.9258 

2.9263 

2.9269 

2.9274 

2.9279 

2.9284 

2.9289 

14 

10 

2.9294 

2.9299 

2.9304 

2.9309 

2.9315 

2.9320 

2.9325 

2.9330 

2.9335 

2.9340 

14 

20 

2.9345 

2.9350 

2.9355 

2.9360 

2.9365 

2.9370 

2.9375 

2.9380 

2.9385 

2.9390 

14 

30 

2.9395 

2.9400 

2.9405 

2.9410 

2.9415 

2.9420 

2.9425 

2.9430 

2.9435 

2.9440 

14 

40 

2.9445 

2.9450 

2.9455 

2.9460 

2.9465 

2.9469 

2.9474 

2.9479 

2.9484 

2.9489 

14 

50 

2.9494 

2.9499 

2.9504 

2.9509 

2.9513 

2.9518 

2.9523 

2.9528 

2.9533 

2.9538 

0   15 

0 

2.9542 

2.9547 

2.9552 

2.9557 

2.9562 

2.9566 

2.9571 

2.9576 

2.9581 

2.9586 

15 

10 

2.9590 

2.9595 

2.9600 

2.9605 

2.9609 

2.9614 

2.9619 

2.9624 

2.9628 

2.9633 

15 

20 

2.9638 

2.9643 

2.9647 

2.9652 

2.9657 

2.9661 

2.9666 

2.9671 

2.9675 

2.9680 

15 

30 

2.9685 

2.9689 

2.9694 

2.9699 

2.9703 

2.9708 

2.9713 

2.9717 

2.9722 

2.9727 

15 

40 

2.9731 

2.9736 

2.9741 

2.9745 

2.9750 

2.9754 

2.9759 

2.9763 

2.9768 

2.9778 

15 

50 

2.9777 

2.9782 

2.9786 

2.9791 

2.9795 

2.9800 

2.9805 

2.9809 

2.9814 

2.9818 

0   16 

0 

2.9823 

2.9827 

2.9832 

2.9836 

2.9841 

2.9845 

2.9850 

2.9854 

2.9859 

2.9863 

16 

10 

2.9868 

2.9872 

29877 

2.9881 

2.9886 

2.9890 

2.9894 

2.9899 

2.9903 

2.9908 

16 

20 

2.9912 

2.9917 

2.9921 

2.9926 

2.9930 

2.9934 

2.9939 

2.9943 

2.9948 

2.9952 

16 

30 

2.9956 

2.9961 

2.9965 

2.9969 

2.9974 

.2.9978 

2.9983 

2.9987 

2.9991 

2.9996 

16 

40 

3.0000 

3.0004 

3.0009 

3.0013 

3.0017 

3.0022 

3.0026 

3.0030 

3.0085 

3.0039 

16 

50 

3.0043 

3.0048 

3.0052 

3.0056 

3.0060 

3.0065 

3.0069 

8.0073 

3.0077 

3.0082 

0  17 

0 

3.0086 

3.0090 

3.0095 

3.0099 

8.0103 

3.0107 

3.0111 

3.0116 

3.0120 

3.0124 

17 

10 

3.0128 

3.0133 

3.0137 

3.0141 

3.0145 

3.0149 

3.0154 

8.0158 

3.0162 

3.0166 

17 

20 

3.0170 

3.0175 

3.0179 

3.0183 

3.0187 

3.0191 

3.0195 

3.0199 

3.0204 

2.0208 

17 

30 

3.0212 

3.0216 

3.0220 

3.0224 

3.0228 

3.0233 

3.0237 

3.0241 

3.0245 

3.0249 

17 

40 

3.0253 

3.0257 

3.0261 

3.0265 

3.0269 

3.0273 

3.0278 

3.0282 

3.0286 

3.0290 

17 

50 

3.0294 

3.0298 

3.0302 

3.0306 

3.0310 

3.0314 

3.0318 

3.0322 

3.0326 

3.0330 

0   18 

0 

3.0334 

3.0338 

3.0342 

3.0346 

30350 

3.0354 

3.0358 

3.0362 

3.0366 

3.0370 

18 

10 

3.0374 

3.0378 

3.0382 

3.0386 

3.0390 

3.0394 

3  0398 

3.0402 

3.0406 

3.0410 

18 

20 

3.0414 

3.0418 

3.0422 

3.0426 

3.0430 

3.0434 

3.0438 

3.0441 

3.0445 

3.0449 

18 

30 

3.0453 

3.0457 

3.0461 

3.0465 

3.0469 

8.0473 

3.0477 

3.0481 

3.0484 

8.0488 

18 

40 

3.0492 

3.0496 

3.0500 

3.0504 

3.0508 

3.0512 

3.0515 

3.0519 

3.0523 

3.0527 

18 

50 

3.0531 

3.0535 

3.0538 

3.0542 

3.0546 

3.0550 

3.0554 

8  0558 

3.0561 

3.0565 

0  19 

0 

3.0569 

3.0573 

3.0577 

8.0580 

3.0584 

3.0588 

3.0592 

3.0596 

8.0599 

3.0603 

19 

10 

3.0607 

3.0611 

3.0615 

3.0618 

3.0622 

3.0626 

3.0630 

3.0633 

3.0637 

3.0641 

19 

20 

3.0645 

3.0648 

3.0652 

3.0656 

3.0660 

3.0663 

3.0667 

3.0671 

3.0674 

3.0678 

19 

30 

3.0682 

3.0686 

3.0689 

3.0693 

3.0697 

3.0700 

3.0704 

3.0708 

3.0711 

3.0715 

19 

40 

3.0719 

3.0722 

3.0726 

3.0730 

3.0734 

3.0737 

3.0741 

3.0745 

3.0748 

3.0752 

19 

50 

3.0755 

3.0759 

8.0763 

3.0766 

3.0770 

3.0774 

3.0777 

3.0781 

3.0785 

8.0788 
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TABLE    IX. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

0 

1 

2 

ii 

3 

M 

4 

5 

a 

6 

n 

7 

8" 

9 

O*        1         H 

0h.2QO).    Q,. 

3.0792 

3.0795 

3.0799 

3.0803 

3.0806 

3.0810 

3.0813 

3.0817 

3.0821 

3.0824 

20 

10 

3.0828 

8.0831 

3.0835 

3.0839 

3.0842 

3.0846 

3.0849 

3.0853 

3.0856 

3j0860 

20 

20 

3.0864 

3.0867 

3.0871 

3.0874 

3.0878 

3.0881 

3.0885 

3.0888 

3.0892 

3.0896 

20 

30 

3.0899 

3.0903 

8.0906 

3.0910 

3.0913 

3.0917 

3.0920 

3.0924 

3.0927 

3j0931 

20 

40 

3.0934 

3.0938 

3.0941 

3.0945 

3.0948 

3.0952 

3.0955 

3.0959 

3.0962 

3.0966 

20 

50 

3.0969 

3.0973 

3.0976 

3.0980 

3.0983 

3.0986 

3.0990 

3.0993 

3.0997 

3.1000 

0  21 

0 

3.1004 

3.1007 

3.1011 

3.1014 

3.1017 

3.1021 

3.1024 

3.1028 

3.1031 

3.1035 

21 

10 

3.1038 

3.1041 

3.1045 

3.1048 

8.1052 

3.1055 

3.1059 

3.1062 

3.1065 

3.1069 

21 

20 

3.1072 

3.1075 

3.1079 

3.1082 

3.1086 

3.1089 

3.1092 

3.1096 

3.1099 

3.1103 

21 

30 

3.1106 

3.1109 

3.1113 

3.1116 

3.1119 

3.1123 

3.1126 

3.1129 

3.1133 

3.1136 

21 

40 

3.1139 

3.1143 

3.1146 

3.1149 

3.1153 

3.1156 

3.1159 

3.1163 

3.1166 

3.1169 

21 

50 

3.1173 

3.1176 

3.1179 

31183 

3.1186 

3.1189 

3.1193 

3.1 196 

3.1199 

3.1202 

0  22 

0 

3.1206 

3.1209 

3.1212 

3.1216 

3.1219 

3.1222 

3.1225 

3.1229 

3.1232 

3.1235 

22 

10 

3.1239 

3.1242 

3.1245 

3.1248 

3.1252 

3.1255 

3.1258 

3.1261 

3.1265 

3.1268 

22 

20 

3.1271 

3.1274 

8.1278 

3.1281 

3.1284 

3.1287 

3.1290 

3.1294 

3.1297 

3.1300 

22 

30 

3.1303 

3.1307 

3.1310 

3.1313 

3.1316 

3.1319 

3.1323 

3.1326 

3.1329 

3.1332 

22 

40 

3.1335 

3.1339 

8.1342 

3.1345 

3.1348 

3.1351 

3.1355 

3.1358 

3.1361 

3.1364 

22 

50 

3.1367 

3.1370 

3.1374 

3.1377 

3.1380 

3.1383 

3.1386 

3.1389 

3.1392 

3.1396 

0  23 

0 

3.1399 

3.1402 

3.1405 

3.1408 

3.1411 

3.1414 

3.1418 

3.1421 

3.1424 

3.1427 

23 

10 

3.1430 

3.1433 

3.1436 

3.1440 

3.1443 

3.1446 

3.1449 

3.1452 

3.1455 

3.1458 

23 

20 

3.1461 

3.1464 

3.1467 

3.1471 

3.1474 

3.1477 

3.1480 

3.1483 

3.1486 

3.1489 

•      23 

80 

3.1492 

3.1495 

3.1498 

3.1501 

3.1504 

8.1508 

3.1511 

3.1514 

3.1517 

3.1520 

23 

40 

3.1523 

3.1526 

3.1529 

3.1532 

3.1535 

3.1538 

3.1541 

3.1544 

3.1547 

3.1550 

23 

50 

8.1553 

3.1556 

3.1559 

3.1562 

3.1565 

3.1569 

3.1572 

3.1575 

3.1578 

3.1581 

0  24 

0 

3.1584 

3.1587 

3.1590 

3.1593 

3.1596 

3.1599 

3.1602 

3.1605 

3.1608 

3.1611    j 

24 

10 

3.1614 

3.1617 

3.1620 

3.1623 

3.1626 

3.1629 

3.1632 

3.1635 

3.1638 

3.1642 

24 

20 

3.1644 

3.1647 

3.1649 

3.1652 

3.1655 

3.1658 

3.1661 

3.1664 

3.1667 

3.1670 

24 

30 

3.1673 

3.1676 

3.1679 

3.1682 

3.1685 

3.1688 

3.1691 

3.1694 

3.1697 

3.1700 

24 

40 

3.1703 

3.1706 

3.1708 

3.1711 

3.1714 

3.1717 

3.1720 

3.1723 

8.1726 

3.1729 

24 

50 

3.1732 

3.1735 

3.1738 

8.1741 

3.1744 

3.1746 

3.1749 

3.1752 

3.1755 

3.1758 

0  25 

0 

3.1761 

3.1764 

3.1767 

3.1770 

3.1772 

3.1775 

3.1778 

3.1781 

3.1784 

3.1787 

25 

10 

Q.1790 

3.1793 

3.1796 

3.1798 

3.1801 

3.1804 

8.1807 

3.1810 

3.1813 

3.1816 

25 

20 

3.1818 

3.1821 

3.1824 

3.1827 

3.1830 

3.1833 

3.1836 

3.1838 

3.1841 

3.1844 

25 

30 

3.1847 

3.1850 

3.1853 

3.1855 

3.1858 

3.1861 

3.1864 

3.1867 

3.1870 

3.1872 

25 

40 

3.1875 

3.1878 

3.1881 

3.1884 

3.1886 

3.1889 

3.1892 

3.1895 

3.1898 

3.1901 

25 

50 

3.1903 

3.1906 

3.1909 

3.1912 

3.1915 

3.1917 

3.1920 

3.1923 

3.1926 

3.1928 

0  26 

0 

3.1931 

3.1934 

3.1937 

3.1940 

3.1942 

3.1945 

3.1948 

3.1951 

3.1953 

3.1956 

26 

10 

3.1959 

3.1962 

3.1965 

3.1967 

3.1970 

3.1973 

3.1976 

3.1978 

3.1981 

S.1984 

26 

20 

3.1987 

3.1989 

3.1992 

3.1995 

8.1998 

3.2000 

3.2003 

3.2006 

3.2009 

3.2011 

26 

30 

3.2014 

3.2017 

3.2019 

3.3022 

3.2025 

3.2028 

3.2030 

3.2033 

3.2036 

3.2038 

26 

40 

3.2041 

3.2044 

3.2047 

3.2049 

3.2052 

3.2055 

3.2057 

3.2060 

3.2063 

3.2066 

26 

50 

3.2068 

3.2071 

3.2074 

3.2076 

3.2079 

3.2082 

3.2084 

3.2087 

3.2090 

3.2092 

0  27 

0 

3.2095 

3.2098 

3.2101 

3.2103 

3.2106 

3.2109 

3.2111 

3.2114 

3.2117 

3.2119 

27 

10 

3.2122 

3.2125 

3.2127 

3.2130 

3.2133 

3.2135 

3.2138 

3.2140 

3.2143 

3.2146 

27 

20 

3.2148 

3.2151 

3.2154 

3.2156 

3.2159 

3.2162 

3.2164 

3.2167 

3.2170 

3.2172 

27 

30 

3.2175 

3.2177 

3.2180 

3.2183 

3.2185 

3.2188 

3.2191 

3.2193 

3.2196 

3.2198 

27 

40 

3.2201 

3.2204 

3.2206 

3.2209 

3.2212 

3.2214 

3.2217 

3.2219 

3.2222 

3.2225 

27 

50 

3.2227 

3.2230 

3.2232 

3.2235 

3.2238 

3.2240 

3.2243 

3.2245 

3.2248 

3.2250 

0  28 

0 

3.2253 

3.2256 

3.2258 

3.2261 

3.2263 

3.2266 

3.2269 

3.2271 

3.2274 

3.2276 

28 

10 

3.2279 

3.2281 

3.2284 

3.2287 

3.2289 

3.2292 

3.2294 

3.2297 

3.2299 

3J2302 

28 

20 

3.2304 

8.2307 

3.2310 

3.2312 

3.2315 

3.2317 

3.2820 

3.2322 

3.2325 

3.2327 

28 

30 

3.2330 

3.2333 

3.2335 

3.2338 

3.2340 

3.2343 

3.2345 

3.2348 

3.2350 

3.2353 

28 

40 

3.2355 

3.2358 

3.2360 

3.2363 

3.2365 

3.2368 

3.2370 

3.2373 

3.2375 

3.2378 

28 

50 

3.2380 

8.2383 

3.2385 

3.2388 

3.2390 

8.2393 

3.2395 

3.2398 

3.2400 

3.2403 

0  29 

0 

3.2405 

3.2408 

3.2410 

3.2413 

3.2415 

3.2418 

3.2420 

3.2423 

3.2425 

3.2428 

29 

10 

3.2430 

3.2433 

3.2435 

3.2438 

3.2440 

3.2443 

3.2445 

3.2448 

3.2450 

3.2453 

29 

20 

3.2455 

3.2458 

3.2460 

3.2463 

3.2465 

3.2467 

3.2470 

3.2472 

3.2475 

32477 

29 

30 

3.2480 

3.2482 

3.2485 

3.2487 

8.2490 

3.2492 

3.2494 

3.2497 

3.2499 

3.2502 

29 

40 

3.2504 

3.2507 

3.2509 

3.2512 

3.2514 

3.2516 

3.2519 

3.2521 

3.2524 

32526 

29 

50 

8.2529 

3.2531 

3.2533 

3.2536 

3.2538 

3.2541 

3.2543 

3.2545 

3.2548 

3.2550 

4N 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

it 

0 

« 
1 

3 

n 

3 

u 

4 

a 

5 

u 

6 

7 

8 

9 

O.        1         II 

3.2553 

3.2555 

3.2558 

3.2560 

3.2562 

3.2565 

3.2567 

8.2570 

3.2572 

3.2574 

30 

10 

3.2577 

3.2579 

3.2582 

3.2584 

3.2586 

3.2589 

3.2591 

3.2594 

3.2596 

3.2598 

30 

20 

3.2601 

3.2603 

3.2605 

3.2608 

8.2610 

3.2613 

3.2615 

3.2617 

3.2620 

3.2622 

30 

30 

3.2625 

3.2627 

3.2629 

3.2632 

3.2634 

3.2636 

a2639 

3.2641 

3.2643 

3.2646 

30 

40 

3.2648 

3.2651 

3.2653 

3.2655 

3.2658 

3.2660 

3.2662 

3.2665 

3.2667 

3.2669 

30 

50 

3.2672 

3.2674 

3.2676 

3.2679 

8.2681 

3.2683 

3.2686 

3.2688 

3.2690 

8.2693 

0  31 

0 

3.2695 

3.2697 

3.2700 

3.2702 

3.2704 

3.2707 

3.2709 

8.2711 

8.2714 

3.2716 

'31 

10 

3.2718 

3.2721 

8.2723 

3.2725 

8.2728 

3.2730 

3.2732 

3.2735 

3.2737 

3.2739 

31 

20 

3.2742 

3.2744 

3.2746 

3.2749 

3.2751 

3.2753 

3.9755 

3.2758 

3.2760 

3.2762 

31 

30 

3.2765 

8.2767 

3.2769 

3.2772 

3.2774 

3.2776 

3.2778 

3.2781 

3.2783 

3.2785 

31 

40 

3.2788 

3.2790 

3.2792 

3.2794 

3.2797 

3.2799 

3.2801 

3.2804 

3.2806 

3.2808 

31 

50 

3.2810 

3.2813 

8.2815 

3.2817 

3.2819 

3.2822 

3.2824 

3.2826 

3.2828 

3.2831 

0  32 

0 

8.2833 

3.2835 

3.2838 

3.2840 

3.2842 

3.2844 

3.2847 

3.2849 

3.2851 

3.2853 

32 

10 

3.2856 

3.2858 

3.2860 

3.2862 

3.2865 

3.2867 

3.2869 

3.2871 

3.2874 

3.2876 

32 

20 

3.2878 

3.2880 

3.2882 

3.2885 

3.2887 

3.2889 

3.2891 

8.2894 

3.2896 

3.2898 

32 

30 

3.2900 

3.2903 

3.2905 

8.2907 

3.2909 

3.2911 

3.2914 

3.2916 

3.2918 

3.2920 

32 

40 

3.2923 

3.2925 

3.2927 

3.2929 

3.2931 

3.2934 

3.2936 

8.2938 

3.2940 

3.2942 

32 

50 

3.2945 

3.2947 

3.2949 

3.2951 

3.2953 

3.2956 

3.2958 

3.2960 

3.2962 

3.2964 

0  33 

0 

3.2967 

3.2969 

3.2971 

3.2973 

8.2975 

3.2978 

3.2980 

3.2982 

3.2984 

3.2986 

33 

10 

3.2989 

3.2991 

3.2993 

3.2995 

3.2997 

3.2999 

3.3002 

3.3004 

3.3006 

3.3008 

33 

20 

3.3010 

8.3012 

3.3015 

^.301 7 

3.3019 

3.3021 

3.3023 

8.3025 

3.3028 

3.3030 

33 

30 

3.3032 

3.3034 

3.3036 

3.3038 

3.3041 

3.3043 

3.3045 

3.8047 

3.3049 

3.3051 

35 

40 

3.3054 

3.3056 

3.3058 

3.3060 

3.3062 

8.3064 

3.3066 

3.3069 

8.3071 

3.3073 

33 

50 

3.3075 

3.3077 

3.3079 

3.3081 

3.3084 

3.3086 

3.3088 

3.3090 

3.3092 

3.3094 

0  34 

0 

3.3096 

3.3098 

8.3101 

3.3103 

3.3105 

3.3107 

3.3109 

3.3111 

3.3113 

3.3115 

34 

10 

3.3118 

3.3120 

3.3122 

3.3124 

3.3126 

3.3128 

3.3130 

3.3132 

3.3134 

3.3137 

34 

20 

3.3139 

3.3141 

3.3143 

8.3145 

3.3147 

3.3149 

3.3151 

3.3153 

3.3156 

3.3158 

34 

80 

3.3160 

3.3162 

3.3164 

3.3166 

8.3168 

3.3170 

3.3172 

3.3174 

3.3176 

3.3179 

34 

40 

3.3181 

3.3183 

3.3185 

3.3187 

3.3189 

3.3191 

3.3193 

3.3195 

3.3197 

3.3199 

34 

50 

3.3201 

3.3204 

3.3206 

3.3208 

3.3210 

3.3212 

3.3214 

3.3216 

3.3218 

3.3220 

0  35 

0 

3.3222 

3.3224 

3.3226 

3.3228 

3.3230 

3.3233 

3.3235 

3.3237 

3.3239 

3.3241 

35 

10 

3.3243 

3.3245 

3.3247 

3.3249 

3.3251 

3.3253 

3.3255 

3.3257 

3.3259 

3.3261 

35 

20 

3.3263 

3.3265 

8.3267 

3.3269 

8.3272 

3.3274 

3.3276 

8.3278 

3.8280 

3.3282 

35 

30 

3.3284 

3.3286 

3.3288 

8.3290 

3.3292 

3.3294 

3.3296 

3.3298 

3.3300 

3.3802 

35 

40 

3.3304 

3.3306 

3.3308 

3.3310 

3.3312 

3.3314 

3.3316 

3.8318 

3.3320 

3.3322 

35 

50 

3.3324 

3.3326 

3.3328 

3.3330 

3.3832 

3.3334 

3.3336 

3.3339 

3.3341 

8.3343 

0  36 

0 

3.3345 

3.3347 

3.8349 

3.3351 

3.3353 

3.3355 

3.3357 

3.3359 

8.3361 

3.3363 

36 

10 

3.3365 

3.3367 

3.3369 

8.3371 

8.3373 

3.3375 

3.3377 

3.3379 

3.3381 

3.3388 

36 

20 

3.3385 

3.3387 

3.3389 

3.3391 

3.3393 

3.3395 

8.3397 

3.3398 

3.3400 

3.3402 

36 

30 

3.3404 

3.3406 

3.3408 

3.3410 

8.3412 

3.3414 

3.3416 

3.3418 

3.3420 

3.3422 

36 

40 

3.3424 

3.3426 

8.3428 

3.3430 

8.3432 

3.3434 

3.3436 

3.3438 

3.3440 

3.3442 

36 

50 

3.3444 

3.3446 

3.3448 

3.3450 

3.3452 

3.3454 

3.3456 

3.3458 

3.3460 

3.3462 

0  37 

0 

8.3464 

3.3465 

3.3467 

3.3469 

3.3471 

3.3473 

3.3475 

3.3477 

3.3479 

3.3481 

37 

10 

3.3483 

3.3485 

3.3487 

3.3489 

3.3491 

3.3493 

3.3495 

3.3497 

8.3499 

3.3501 

37 

20 

3.3502 

3.3504 

3.3506 

3.3508 

3.3510 

3.3512 

3.3514 

8.3516 

3.3518 

3.3520 

37 

30 

3.3522 

3.3524 

3.3526 

3.3528 

3.3530 

3.3531 

3.3533 

3.3535 

3.3537 

3.3539 

37 

40 

3.3541 

3.3543 

8.3545 

3.3547 

3.3549 

3.3551 

3.3553 

3.3555 

3.3556 

3.3558 

37 

50 

3.3560 

33562 

3.3564 

8.3566 

3.3568 

3.3570 

3.3572 

3.3574 

3.3576 

3.3577 

0  38 

0 

3.3579 

3.3581 

3.3583 

3.3585 

3.3587 

3.3589 

3.3591 

3.3593 

3.3595 

3.3596 

38 

10 

3.3598 

3.3600 

3.3602 

3.3604 

3.3606 

3.3608 

3.3610 

3.3612 

3.3614 

3.3615 

38 

20 

3.3617 

3.3619 

3.3621 

3.3623 

3.3625 

3.3627 

3.3629 

3.3630 

3.3632 

3.3634 

38 

30 

3.3636 

3.3638 

3.3640 

3.3642 

3.3644 

3.3646 

3.3647 

3.3649 

3.3651 

3-3653 

38 

40 

3.3655 

3.3657 

3.3659 

3.3660 

8.3662 

3.3664 

3.3666 

3.3668 

8.3670 

3.3672 

38 

50 

3.3674 

3.3675 

3.3677 

3.3679 

3.3681 

3.3683 

3.3685 

8.3687 

3.3688 

3.3690 

0  39 

0 

3.3692 

3.3694 

3.3696 

5.3698 

3.8700 

3.3701 

3.3703 

3.3705 

3.3707 

3.3709 

39 

10 

3.3711 

3.3713 

8.3714 

3.3716 

3.3718 

3.3720 

8.3722 

3.3724 

3.3725 

3.3727 

39 

20 

3.3729 

3.3731 

3.3733 

3.3735 

3.3736 

3.3738 

3.3740 

3.3742 

3.3744 

8.3746 

39 

30 

3.3747 

3.3749 

3.3751 

3.3758 

3.3755 

3.3757 

3.3758 

3.3760 

3.3762 

3.3764 

39 

40 

3.3766 

3.3768 

3.3769 

3.3771 

3.8773 

3.3775 

3.3777 

3.3779 

3.3780 

3.3782 

39 

50 

3.3784 

3.3786 

3.3788 

3.3789 

3.3791 

3.3793 

3.3795 

3.3797 

3.3798 

3.3800 

49 
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N 

» 

A 

M 

u 

» 

« 

n 

i 

if 

Arc 

0 

1 

2 

3 

4 

5 

6 

7 

9 

0^40" 

•  o». 

3.3802 

3.3804 

3.3806 

3.3808 

3.3809 

3.3811 

3.3813 

34815 

34817 

3.3818 

| 

40 

10 

3.3820 

3.3822 

3.3824 

3.3826 

3.3827 

8.3829 

3.3831 

34833 

34835 

3.3836 

i 

40 

20 

3.3838 

3.3840 

3.3842 

3.3844 

3.3845 

3.3847 

3.3849 

34851 

34852 

3-3854 

40 

30 

3.3856 

3.3858 

3.3860 

3.3861 

3.3863 

3.3865 

3.3867 

34869 

34870 

3.3872 

40 

40 

3.3874 

3.3876 

3.3877 

3.3879 

3.3881 

3.3883 

3.3885 

3.3886 

34888 

3.3890    ' 

40 

50 

3.3892 

3.3893 

3.3895 

3.3897 

3.3899 

3.3901 

3.3902 

34904 

84906 

3.3908 

0  41 

0 

3.3909 

3.3911 

3.3913 

3.3915 

3.3916 

3.3918 

3.3920 

34922 

34923 

3.3925 

l 

41 

10 

3.3927 

3.3929 

3.3930 

3.3932 

8.3934 

3.3936 

3.3938 

3.3939 

34941 

3-3943 

1 

41 

20 

3.3945 

3.3946 

3.3948 

3.3950 

33952 

3.3953 

3.3955 

34957 

34959 

34960 

i 

41 

30 

3.3962 

3.3964 

3.3965 

3.3967 

3.3969 

3.3971 

3.3972 

34974 

34976 

34978 

1 

41 

40 

33979 

3.3981 

3.3983 

3.3985 

3.3986 

3.3988 

3.3990 

34992 

8.3993 

34995 

i 

41 

50 

3.3997 

3.3998 

3.4000 

3.4002 

3.4004 

3.4005 

3.4007 

3.4009 

3.4011 

3.4012 

i 

0  42 

0 

3.4014 

3.4016 

3.4017 

3.4019 

3.4021 

34023 

3.4024 

3.4026 

34028 

34029 

i 

42 

10 

3.4031 

3.4033 

3.4035 

3.4036 

3.4038 

3.4040 

3.4041 

34043 

3.4045 

3.4047 

i 

42 

20 

8.4048 

3.4050 

3.4052 

3.4053 

3.4055 

3.4057 

3.4059 

3.4060 

34062 

3.4064 

i 

42 

30 

3.4065 

3.4067 

3.4069 

3.4071 

3.4072 

3.4074 

3.4076 

3.4077 

3.4079 

3.4081 

42 

40 

3.4082 

3.4084 

3.4086 

3.4087 

3.4089 

3.4091 

3.4093 

3.4094 

3.4096 

3.4098 

42 

50 

3.4099 

3.4101 

3.4103 

3.4104 

3.4106 

3.4108 

3.4109 

34111 

3.4113 

3.4115 

0  43 

0 

3.4116 

3.4118 

3.4120 

3.4121 

3.4123 

3.4125 

3.4126 

3.4128 

34180 

3.4131 

43 

10 

3.4133 

3.4135 

3.4136 

3.4138 

3.4140 

3.4141 

3.4143 

34145 

3.4146 

3.4148 

43 

20 

3.4150 

3.4151 

3.4153 

3.4155 

3.4156 

3.4158 

34160 

34161 

34163 

3.4165 

43 

80 

3.4166 

3.4168 

3.4170 

3.4171 

3.4173 

3.4175 

3.4176 

3.4178 

3.4180 

34161 

43 

40 

3  4183 

3.4185 

3.4186 

3.4188 

3.4190 

3.4191 

8.4193 

3.4195 

34196 

3.4198 

43 

50 

3.4200 

3.4201 

3.4203 

3.4205 

8.4206 

3.4208 

3.4209 

3.4211 

3.4213 

3.4214 

0  44 

0 

3.4216 

3.4218 

3.4219 

3.4221 

3.4223 

3.4224 

3.4226 

3.4228 

34229 

3.4231 

44 

10 

3.4232 

3.4234 

3.4236 

3.4237 

3.4239 

3.4241 

3.4242 

34244 

3.4246 

34247 

44 

20 

3.4249 

3.4250 

3.4252 

3.4254 

3.4255 

3.4257 

34259 

34260 

3.4262 

34263 

44 

30 

3.4265 

3.4267 

3.4268 

3.4270 

3.4272 

3.4273 

34275 

34276 

3.4278 

34280 

i 

44 

40 

3.4281 

3.4283 

3.4285 

3.4286 

3.4288 

3.4289 

3.4291 

3.4293 

3.4294 

34296 

44 

50 

3.4298 

3.4299 

3.4301 

3.4302 

3.4304 

3.4306 

3.4307 

3.4309 

34310 

34312 

0  45 

0 

3.4314 

3.4315 

3.4317 

3.4318 

3.4320 

34322 

3  4323 

34325 

34326 

34128 

45 

10 

3.4330 

3.4331 

3.4333 

3.4334 

3.4336 

3.4338 

3.4339 

3.4341 

3.4342 

34144 

45 

20 

3.4346 

3.4347 

3.4349 

3.4350 

3.4352 

3.4354 

3.4355 

34357 

3.4358 

3.4360 

45 

30 

3.4362 

3.4363 

3.4365 

3.4366 

3.4368 

3.4370 

3.4371 

3.4373 

34374 

3.4376 

45 

40 

3.4378 

3.4379 

3.4381 

3.4382 

3.4384 

3.4385 

3.4387 

34389 

3.4390 

3.4392 

45 

50 

3.4393 

3.4395 

3.4396 

3.4398 

3.4400 

3.4401 

34403 

3.4404 

34406 

3.4408 

0  46 

0 

3.4409 

3.4411 

3.4412 

3.4414 

3.4415 

3.4417 

34419 

34420 

3.4422 

3.4423 

46 

10 

3.4425 

3.4426 

3.4428 

3.4429 

3.4431 

3.4433 

34434 

3.4436 

3.4487 

3.4439 

46 

20 

3.4440 

3.4442 

3.4444 

3.4445 

3.4447 

3.4448 

3.4450 

3.4451 

3.4453 

3.4454 

46 

30 

3.4456 

3.4458 

3.4459 

3.4461 

3.4462 

3.4464 

34465 

34467 

3.4468 

3.4470 

46 

40 

3.4472 

3.4473 

3.4475 

3.4476 

3.4478 

3.4479 

3.4481 

34482 

34484 

3.4486 

46 

50 

3.4487 

3.4489 

3.4490 

3.4492 

3.4493 

3.4495 

3.4496 

8.4498 

3.4499 

34501 

0  47 

0 

3.4502 

3.4504 

3.4506 

3.4507 

3.4509 

3.4510 

34512 

34513 

34515 

3.4516 

47 

10 

3.4518 

3.4519 

3.4521 

3.4522 

3.4524 

3.4526 

3.4527 

3.4529 

3.4530 

3.4532 

47 

20 

3.4533 

3.4535 

3.4586 

3.4538 

3.4539 

3.4541 

3.4542 

3.4544 

3.4545 

3.4547 

47 

30 

3.4548 

3.4550 

3.4551 

3.4553 

3.4555 

3.4556 

34558 

34559 

34561 

3.4562 

47 

40 

3.4564 

3.4565 

3.4567 

3.4568 

3.4570 

3.4571 

34573 

3.4574 

3.4576 

34577 

47 

50 

3.4579 

3.4580 

3.4582 

3.4583 

3.4585 

3.4586 

3.4588 

3.4589 

34591 

34592 

0  48 

0 

3.4594 

3.4595 

3.4597 

3.4598 

3.4600 

3.4601 

34603 

34604 

34606 

34607 

48 

10 

3.4609 

3.4610 

3.4612 

3.4613 

3.4615 

3.4616 

34618 

3.4619 

34621 

34622 

48 

20 

3.4624 

3.4625 

3.4627 

3.4628 

3.4630 

3.4631 

3.4633 

3.4634 

3.4686 

34637 

48 

30 

3.4639 

3.4640 

3.4642 

3.4643 

3.4645 

3.4646 

3.4648 

3.4649 

3.4651 

3.4652 

48 

40 

3.4654 

3.4655 

3.4657 

3.4658 

3.4660 

3.4661 

3.4663 

34664 

3.4666 

34667 

48 

50 

3.4669 

3.4670 

3.4672 

3.4673 

8.4675 

3.4676 

3.4678 

3.4679 

3.4681 

34682 

0  49 

0 

3.4683 

3.4685 

3.4686 

3.4688 

3.4689 

3.4691 

3.4692 

34694 

8.4695 

3.4697 

49 

10 

3.4698 

3.4700 

3.4701 

3.4703 

3.4704 

3.4706 

3.4707 

34709 

3.4610 

34711 

49 

20 

3.4713 

3.4714 

3.4716 

3.4717 

3.4719 

3.4720 

3.4722 

34723 

8.4725 

3.4726 

49 

30 

3.4728 

3.4729 

3.4730 

3.4732 

3.4733 

3.4735 

3.4736 

34738 

84789 

3.4741 

49 

40 

3.4742 

3.4744 

3.4745 

3.4747 

3.4748 

3.4749 

3.4751 

84752 

3.4754 

34755 

49 

50 

3.4757 

3.4758 

3.4760 

3.4761 

3.4763 

34764 

3.4765 

3.4767 

3.4768 

3.4770 

50 


TABLE    IX. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

N 

0 

» 
1 

2 

h 

3 

4 

n 

5 

u 

6 

u 

7 

6 

9 

oSo™-  o*- 

3.4771 

3.4773 

3.4774 

34776 

3.4777 

3.4778 

34780 

3.4781 

34783 

34784 

50 

10 

3.4786 

3.4787 

3.4789 

34790 

34791 

3.4793 

3.4794 

34796 

34797 

3.4799 

50 

20 

3.4800 

3.4802 

3.4803 

8.4804 

34806 

3.4807 

3.4809 

3.4810 

34812 

3.4813 

50 

30 

3.4814 

3.4816 

3.4817 

34819 

3.4820 

34822 

34823 

3.4824 

34826 

34827 

50 

40 

3.4829 

8.4830 

34832 

34833 

3.4834 

34836 

3.4837 

3.4839 

3.4840 

34842 

50 

50 

3.4843 

3.4844 

3.4846 

34847 

34849 

34850 

3.4852 

3.4853 

3.4854 

34856 

0  51 

0 

3.4857 

3.4859 

3.4860 

3.4861 

3.4863 

34864 

34866 

34867 

3.4869 

34870 

51 

10 

34871 

8.4873 

3.4874 

34876 

8.4877 

3.4878 

3.4880 

3.4881 

3.4883 

3.4884 

51 

20 

3.4886 

3.4887 

3.4888 

34890 

34891 

3.4893 

34894 

34895 

3.4897 

34898 

51 

30 

3.4900 

3.4901 

3.4902 

3.4904 

3.4905 

3.4907 

3.4908 

3.4909 

3.4911 

3.4912 

51 

40 

3.4914 

3.4915 

3.4916 

34918 

3.4919 

34921 

3.4922 

34923 

34925 

34926 

51 

50 

3.4928 

8.4929 

3.4930 

34932 

3.4933 

34935 

3.4936 

34937 

3.4939 

3.4940 

0  52 

0 

3.4942 

3.4943 

3.4944 

3.4946 

3.4947 

3.4949 

3.4950 

3.4951 

3.4953 

34954 

52 

10 

3.4955 

3.4957 

34958 

34960 

34961 

3.4962 

3.4964 

34965 

3.4967 

34968 

52 

20 

3.4969 

34971 

34972 

34973 

34975 

3.4976 

3.4978 

3.4979 

34980 

3.4982 

52 

30 

3.4983 

3.4984 

3.4986 

3.4987 

3.4989 

3.4990 

34991 

3.4993 

3.4994 

8.4995 

52 

40 

34997 

8.4998 

3.5000 

3.5001 

3.5QP2 

3.5004 

3.5005 

3.5006 

3.5008 

3.5009 

52 

50 

3.5011 

3.5012 

3.5013 

3.5015 

3.5016 

3.5017 

3.5019 

3.5020 

3.5022 

3.5023 

0  53 

0 

3*5024 

3.5026 

3.5027 

3.5028 

3.5030 

3.5031 

3.5032 

3.5034 

3.5035 

3.5037 

53 

10 

3.5038 

3.5039 

3.5041 

3.5042 

3.5043 

3.5045 

3.5046 

3.5047 

3.5049 

3.5050 

53 

20 

3.5051 

3.5053 

3.5054 

3.5056 

3.5057 

8.5058 

3.5060 

3.5061 

3.5062 

3.5064 

53 

30 

3.5065 

8.5066 

3.5068 

3.5069 

3.5070 

3.5072 

8.5073 

3.5075 

3.5076 

3.5077 

53 

40 

3.5079 

3.5080 

3.5081 

3.5083 

3.5084 

3.5085 

8.5087 

3.5088 

3.5089 

8.5091 

53 

50 

3.5092 

3.5093 

3.5095 

3.5096 

3.5097 

3.5099 

3.5100 

3.5101 

3.5103 

3  5104 

0  54 

0 

3.5105 

3.5107 

3.5108 

3.5109 

3.5111 

3.5112 

3.5113 

3.5115 

3.5116 

3.5117 

54 

10 

3.5119 

8.5120 

3.5122 

3.5123 

3.5124 

3.5126 

8.5127 

3.5128 

3.5130 

3.5131 

54 

20 

3.5132 

3.5134 

3.5135 

8.5136 

3.5138 

3.5139 

3.5140 

3.5141 

3.5143 

3.5144 

54 

30 

3.5145 

3.5147 

3.5148 

3.5149 

3.5151 

3.5152 

3.5153 

3.5155 

3.5156 

3.5157 

54 

40 

3.5159 

3.5160 

3.5161 

3.5163 

3.5164 

3.5165 

3.5167 

3.5168 

3.5169 

3.5171 

54 

50 

3.5172 

3.5173 

3.5175 

3.5176 

3.5177 

3.5179 

3.5180 

3.5181 

3.5183 

3.5184 

0  55 

0 

8.5185 

3.5186 

3.5188 

3.5189 

3.5190 

3.5192 

3.5193 

3.5194 

3.5196 

3.5197 

55 

10 

3.5198 

3.5200 

3.5201 

3.5202 

3.5204 

3.5205 

3.5206 

3.5207 

3.5209 

3.5210 

55 

20 

3.5211 

3.5213 

3.5214 

3.5215 

3.5217 

3.5218 

3.5219 

3.5221 

3.5222 

3.5223 

55 

30 

3.5224 

3.5226 

3.5227 

3.5228 

3.5230 

3.5231 

3.5232 

3.5234 

3.5235 

3.5236 

55 

40 

3.5237 

3.5239 

3.5240 

3.5241 

3.5243 

3.5244 

3.5245 

3.5247 

3.5248 

3.5249 

55 

50 

3.5250 

3.5252 

3.5253 

3.5254 

3.5256 

3.5257 

3.5258 

3.5260 

3.5261 

3.5262 

0  56 

0 

3.5263 

3.5265 

3.5266 

3.5267 

3.5269 

3.5270 

3.5271 

3.5272 

3.5274 

3.5275 

56 

10 

3.5276 

3.5278 

3.5279 

3.5280 

3.5281 

3.5283 

3.5284 

3.5285 

3.5287 

3.5288 

56 

20 

3.5289 

3.5290 

3.5292 

3.5293 

3.5294 

3.5296 

8.5297 

3.5298 

3.5299 

3.5301 

56 

30 

3.5302 

3.5303 

3.5305 

3.5306 

3.5307 

8.5308 

3.5310 

3.5311 

3.5312 

3.5314 

56 

40 

3.5315 

3.5316 

3.5317 

3.5319 

3.5320 

3.5321 

3.5322 

3.5324 

3.5325 

3.5326 

56 

50 

3.5328 

3.5329 

3.5330 

3.5331 

3.5333 

3.5334 

3.5335 

3.5336 

3.5338 

3.5339 

0  57 

0 

3.5340 

3.5342 

8.5343 

3.5344 

3.5345 

3.5347 

3.5348 

3.5349 

3.5350 

3.5352 

57 

10 

3.5353 

3.5354 

3.5355 

3.5357 

3.5358 

3.5359 

3.5361 

3.5362 

3.5363 

8.5364 

57 

20 

3.5366 

3.5367 

3.5368 

3.5369 

8.5371 

3.5372 

85373 

3.5374 

3.5376 

8.5377 

57 

30 

3.5378 

3.5379 

3.5381 

3.5382 

3.5383 

3.5384 

3.5386 

3.5387 

3.5388 

S.5390 

57 

40 

8.5391 

3.5392 

3.5393 

3.5395 

3.5396 

3.5397 

3.5398 

3.5400 

3.5401 

3.5402 

57 

50 

3.5403 

3.5405 

3.5406 

3.5407 

3.5408 

3.5410 

3.5411 

8.5412 

3.5413 

3.5415 

0  58 

0 

3.5416 

8.5417 

3.5418 

3.5420 

3.5421 

3.5422 

3.5423 

3.5425 

8.5426 

3.5427 

58 

10 

3.5428 

3.5429 

3.5431 

3.5432 

3.5433 

3.5434 

3  5436 

3.5437 

3.5438 

3.5439 

58 

20 

3.5441 

3.5442 

3.5443 

3.5444 

3.5446 

3.5447 

3.5448 

3.5449 

3.5451 

3.5452 

58 

30 

3.5453 

3.5454 

3.5456 

3.5457 

3.5458 

3.5459 

3.5460 

3.5462 

3.5463 

3.5464 

58 

40 

3.5465 

3.5467 

3.5468 

3.5469 

3.5470 

3.5472 

3.5473 

3.5474 

3.5475 

3.5477 

58 

50 

3.5478 

3.5479 

3.5480 

3.5481 

3.5483 

3.5484 

3.5485 

3  5486 

3.5488 

3.5489 

0  59 

0 

3.5490 

3.5491 

3.5492 

3.5494 

3.5495 

3.5496 

3.5497 

3.5499 

3.5500 

8.5501 

59 

10 

3.5502 

3.5504 

3.5505 

3.5506 

3.5507 

3.5508 

8.5510 

3.5511 

3.5512 

3.5513 

59 

20 

3.5514 

3.5516 

3.5517 

3.5518 

3.5519 

8.5521 

3.5522 

3.5523 

3.5524 

3.5525 

59 

30 

3.5527 

3.5528 

3.5529 

3.5530 

3.5532 

8.5533 

8.5534 

3.5535 

8.5536 

3.5538 

59 

40 

3.5539 

3.5540 

3.5541 

3.5542 

3.5544 

3.5545 

3.5546 

3.5547 

3.5549 

3.5550 

59 

50 

3.5551 

3.5552 

3.5553 

3.5555 

3.5556 

8.5557 

3.5553 

3.5559 

3.5561 

3.5562 

71 


51 


TABLE 

IX. 

LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

H 

0 

a 
1 

II 

2 

3 

it 

4 

u 

5 

n 

6 

i 

m 

8 

« 

9 

o.      |      u 
I**  0m'  01- 

3.5563 

3.5564 

3.5565 

3.5567 

3.5568 

3.5569 

3.5570 

3.5571 

3.5573     3.5574 

0 

10 

3.5575 

3.5576 

3.5577 

3.5579 

3.5580 

3.5581 

3.5582 

8.5583 

3.5582 

►     3-558* 

0 

20 

3.5587 

3.5588 

3.5589 

3.5591 

3.5592 

3.5593 

3.5594 

3.5595 

3.5597 

33598 

0 

30 

3.5599 

3.5600 

3.5601 

3.5603 

3.5604 

3.5605 

3.5606 

3.5607 

3.560S 

3.561  C 

) 

0 

40 

3.5611 

3.5612 

3.6C13 

3.5615 

3.5616 

3.5617 

3.5618 

3.5619 

3.5621 

33622 

0 

50 

3.5623 

3.5624 

3.5625 

3.5626 

3.5628 

3.5629 

3.5630 

3.5631 

3.5632 

3-5634 

1      1 

0 

3.5635 

3.5636 

3.5637 

3.5638 

3.5640 

3.5641 

3.5642 

3.5643 

3.5644 

3  5045 

1 

10 

3.5647 

3.5648 

3.5649 

3.5650 

8.5651 

3.5653 

3.5654 

3.5655 

3.5656 

33657 

1 

20 

3.5658 

3.5660 

3.5661 

3.5662 

3.5663 

3.5664 

3.5666 

3.5667 

3.5668 

3.5669 

1 

30 

3.5670 

3.5671 

3.5673 

3.5674 

3.5675 

3.5676 

3.5677 

3.5678 

3.5680 

3.5661 

1 

1 

40 

3.5682 

3.5683 

3.5684 

3.5686 

3.5687 

8.5688 

3.5689 

3.5690 

3.5691  J    3.5693 

1 

1 

50 

8.5694 

3.5695 

3.5696 

8  5697 

3.5698 

3.5700 

3.5701 

3.5702 

3.5703     3.5704 

I 

1      2 

0 

3.5705 

3.5707 

8.5708 

3.5709 

8.5710 

3.5711 

3.5712 

3.5714 

8.57151    3.5716 

[ 

2 

10 

3.5717 

3.5718 

3.5719 

3.5721 

3.5722 

3.5723 

3.5724 

3.5725 

3.5726 

3  5728 

2 

20 

3.5729 

3.5730 

3.5731 

3.5732 

3.5733 

3.5735 

3.5736 

3.5737 

33738 

33739 

1 

2 

30 

3.5740 

3.5741 

3.5742 

3.5744 

3.5745 

3.5746 

3.5747 

3.5748 

83750 

3.5751 

2 

40 

3.5752 

3.5753 

3.5754 

8.5755 

£.5756 
3.5768 

3.5758 

3.5759 

3.5760 

3.5761 

3.5762 

2 

50 

3.5763 

3.5765 

3.5766 

3.5767 

3.5769 

3.5770 

3.5771 

33773 

33774 

1     3 

0 

8.5775 

3.5776 

8.5777 

3.5778 

3.5780 

3.5781 

3.5782 

3  5783 

3.5784 

33785 

3 

10 

3.5786 

8.5788 

3.5789 

3.5790 

8  5791 

8.5792 

3.5793 

3.5794 

3.5796 

33797 

3 

20 

3.5798 

3.5799 

3.5800 

3.5801 

3.5802 

3.5804 

3.5805 

3.5806 

3.5807 

33808 

3 

30 

3.5809 

3.5810 

3.5812 

3.5813 

8.5814 

3.5815 

3.5816 

3.5817 

33818 

3.5819 

3 

40 

3.5821 

3.5822 

3.5823 

3.5824 

3.5825 

3.5826 

3.5827 

3.5829 

3.5830 

33831 

3 

50 

3.5832 

3.5833 

3.5834 

3.5835 

3.5837 

3.5838 

3.5839 

3.5840 

3.5841 

3.5842 

1     4 

0 

3.5843 

8.5844 

3.5846 

3.5847 

3.5848 

3.5849 

3.5850 

3.5851 

8.5852 

33853. 

4 

10 

3.5855 

3.5856 

3.5857 

3.5858 

3.5859 

3.5860 

3.5861 

3.5862 

3.5864 

33865  J 

4 

20 

3.5866 

3.5867 

3.5868 

3.5869 

3.5870 

3.5871 

3.5873 

3.5874 

3.5875 

3.5876  / 

4 

30 

3.5877 

3.5878 

3.5879 

3.5880 

3.5882 

3.5883 

3.5884 

3.5885 

3.5886 

3.5887 

4 

40 

3.5888 

3.5889 

8.5891 

3.5892 

3.5893 

3  5894 

3.5895 

3.5896 

33897 

33898  ' 

4 

50 

3.5899 

3.5901 

3.5902 

3.5903 

3.5904 

3.5905 

3.5906 

3.5907 

33908 

3.5910  ] 

i     5 

0 

3.5911 

3.5912 

3.5913 

3.5914 

3.5915 

8.5916 

3.5917 

3.5918 

33920 

33921  1 

5 

10 

3.5922 

3.5923 

3.5924 

3.5925 

3.5926 

3.5927 

3.5928 

3.5930 

3.5931 

33932  ! 

5 

20 

3.5833 

3.5934 

3.5935 

3.5936 

3.5937 

3.5938 

3.5940 

3.5941 

33942 

3.5943  1 

5 

30 

3.5944 

3.5945 

3.5946 

3.5947 

3.5948 

3.5949 

3.5951 

3.5952 

33953 

3.5954 

5 

40 

3.5955 

3.5956 

3.5957 

3.5958 

3.5959 

3.5960 

3.5962 

3.5963 

3.5964 

33965 

5 

50 

3.5966 

3.5967 

3.5968 

3.5969 

3.5970 

3.5971 

3.5973 

3.5974 

35975 

33976  ) 

1     6 

0 

3.5977 

3.5978 

3.5979 

3.5980 

3.5981 

3.5982 

3.5984 

3.5985 

33986 

33987  1 

6 

10 

3.5988 

8.5989 

3.5990 

3.5991 

3.5992 

3.5993 

3.5994 

3.5996 

83997 

33998 

6 

20 

3.5999 

3.6000 

3.6001 

3.6002 

3.6003 

3.6004 

3.6005 

3.6006 

3.6008 

3.6009 

( 

6 

30 

3.6010 

3.6011 

3.6012 

3.6013 

3.6014 

3.6015 

3.6016 

3.6017 

3.6018 

3.6020 

1 

6 

40 

3.6021 

3.6022 

3.6023 

3.6024 

3.6025 

3.6026 

3.6027 

3.6028 

3.6029 

3.6O30 

1 

6 

50 

3.6031 

3.6033 

3.6034 

3.6035 

3.6036 

3.6037 

3.6038 

3.6039 

3.6040 

3.6042 

1     7 

0 

8.6042 

3.6043 

3.6044 

3.6046 

8.6047 

3.6048 

3.6049 

3.6050 

3.6051 

3.6052 

J 

7 

10 

3.6053 

3.6054 

3.6055 

3.6056 

3.6057 

3.6058 

3.6060 

3.6061 

3.6062 

3.6063 

t 

7 

20 

3.C064 

3.6065 

8.6066 

3.6067 

3.6068 

3.6069 

3.6070 

3.6071 

3.6072 

3.6073 

7 

30 

8.6075 

3.6076 

3.6077 

3.6078 

3.6079 

3.6080 

3.6081 

3.6082 

3.6083 

3.6084 

7 

40 

3.6085 

3.6086 

3.6087 

3.6088 

3.6090 

3.6091 

3.6092 

3.6093 

3.6094 

3.6095  1 

7 

50 

3.6096 

3.6097 

3.6098 

3.6099 

3.6100 

3.6101 

3.6102 

3.6103 

3.6104 

3.6106  ( 

1     8 

0 

3.6107 

3.6108 

3.6109 

3.6110 

3.6111 

3.6112 

3.6113 

3.6114 

3.6115 

3.6116 

8 

10 

3.6117 

3.6118 

3.6119 

3.6120 

3.6121 

3.6123 

3.6124 

3.6125 

3.6126 

3.6127 

8 

20 

3.6128 

3.6129 

3.6130 

3.6131 

3.6132 

3.6133 

3.6134 

3.6135 

3.6136 

3.6137 

8 

30 

3.6138 

3.6139 

3.6141 

3.6142 

3.6143 

3.6144 

3.6145 

3.6146 

3.6147 

3.6148 

8 

40 

3.6149 

3.6150 

3.6151 

3.6152 

3.6153 

3.6154 

3.6155 

3.6156 

3.6157 

3.6158 

8 

50 

3.6160 

3.6161 

3.6162 

3.6163 

3.6164 

3.6165 

3.6166 

3.6167 

3.6168 

3.6169 

1     9 

0 

3.6170 

8.6171 

3.6172 

3.6173 

3.6174 

3.6175 

3.6176 

8.6177 

3.6178 

3.6179 

9 

10 

8.6180 

8.6182 

3.6183 

3.6184 

3.6185 

3.6186 

3.6187 

3.6188 

3.6189 

36190 

9 

20 

3.6191 

3.6192 

3.6193 

3.6194 

3.6195 

3.6196 

3.6197 

3.6198 

3.6199 

3.6200 

9 

80 

3.6201 

3.6202 

3.6203 

3.6204 

3.6206 

3.6207 

3.6208 

3.6209 

3.6210 

3.6211 

9 

40 

3.6212 

3.6213 

3.6214 

3.6215 

3.6216 

3.6217 

3  6218 

3.6219 

3.6220 

3.6221 

9 

50 

3.6222 

3.6223 

3.6224 

3.6225 

3.6226 

3.6227 

3.6228 

3.6229 

3.6230 

3.6231 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

6 

1 

* 

n 

3 

4 

n 

5 

6 

« 

7 

n 

8 

5 

O.         1          II 

lh-lO"-  0"- 

3.6282 

8.6234 

3.6235 

3.6236 

3.6237 

3.6238 

3.6239 

3.6240 

3.6241 

3.6242 

10 

10 

8.6243 

3.6244 

3.6245 

3.6246 

3.6247 

3.6248 

3.6249 

3.6250 

3.6251 

3.6252 

10 

20 

3.6253 

3.6254 

3.6255 

3.6256 

3.6257 

3.6258 

3.6259 

3  6260 

3.6261 

3.6262 

10 

30 

3.6263 

3.6264 

3.6265 

3.6266 

3.6268 

3.6269 

3.6270 

8.6271 

3.6272 

3.6273 

10 

40 

3.6274 

3.6275 

3.6276 

3.6277 

3.6278 

3.6279 

3.6280 

3.6281 

3.6282 

3.6288 

10 

50 

3.6284 

3.6285 

3.6286 

8.6287 

3.6288 

3.6289 

3.6290 

3.6291 

3.6292 

3.6293 

1    11 

0 

3.6294 

3.6295 

3.6296 

3.6297 

3.6298 

3.6299 

3.6300 

3.6301 

3.6302 

3.6303 

11 

10 

3.6304 

3.6305 

3.6306 

3.6307 

3.6308 

3.6309 

3.6310 

8.6311 

3  6312 

3.6313 

11 

20 

8.6314 

3.6315 

8.6316 

3.6317 

3.6318 

3.6320 

3.6321 

3.6322 

3.6323 

3.6324 

11 

30 

3.6325 

3.6326 

3.6327 

3.6328 

3.6329 

3.6330 

3.6331 

3.6332 

3.6333 

3.6334 

11 

40 

3.6335 

3.6336 

3.6337 

3.6333 

3.6339 

3.6340 

3.6341 

3.6342 

3.6343 

3.6344 

11 

50 

3.6345 

3.6346 

3.6347 

3.6348 

3.6349 

3.6350 

3.6351 

3.6352 

3.6353 

3.6354 

1    12 

0 

3.6355 

3.6356 

3.6357 

3.6358 

3.6359 

3.6360 

3.6361 

3.6362 

3.6363 

3.6364 

12 

10 

3.6365 

3.6366 

3.6367 

3.6368 

3.6369 

3.6370 

3.6371 

3.6372 

3.6373 

3.6374 

12 

20 

3.6375 

3.6376 

8.6377 

3.6378 

3.6379 

3.6380 

3.6381 

3.6382 

3.6383 

3.6384 

12 

30 

3.6385 

3.6386 

3.6387 

3.6388 

3.6389 

3.6390 

3.6391 

3.6392 

3.6393 

3.6394 

12 

40 

3.6395 

3.6396 

3.6397 

3.6398 

3.6399 

3.6400 

3.6401 

3.6402 

3.6403 

3.6404 

12 

50 

3.6405 

3.6406 

3.6407 

3.6408 

3.6409 

3.6410 

3.6411 

3.6412 

3.6413 

3.6414 

1    13 

0 

3.6415 

3.6416 

3.6417 

3.6418 

3.6419 

3.6420 

3.6421 

3.6422 

3.6428 

3.6424 

13 

10 

3.6425 

3.6426 

3.6427 

3.6428 

3.6429 

3.6430 

3.6431 

3.6432 

3.6433 

3.6434 

13 

20 

3.6435 

3.6436 

3.6437 

3.6437 

3.6438 

3.6439 

3.6440 

3.6441 

3.6442 

3.6443 

13 

30 

3.6444 

3.6445 

3.6446 

3.6447 

3.6448 

3.6449 

3.6450 

3.6451 

3.6452 

3.6453 

13 

40 

3.6454 

3.6455 

8.6456 

3.6457 

3.6458 

3.6459 

3.6460 

3.6461 

3.6462 

3.6463 

13 

50 

3.6464 

3.6465 

3.6466 

3.6467 

3.6468 

3.6469 

3.6470 

3.6471 

3.6472 

3.6473 

1    14 

0 

3.6474 

8.6475 

3.6476 

8.6477 

8.6478 

3.6479 

3.6480 

3.6481 

3.6482 

3.6483 

14 

10 

3.6484 

3.6485 

3.6486 

3.6487 

3.6488 

3.6488 

3.6489 

3.6490 

3.6491 

3.6492 

14 

20 

3.6493 

3.6494 

3.6495 

3.6496 

3.6497 

3.6498 

3.6499 

3.6500 

3.6501 

3.6502 

14 

30 

3.6503 

3.6504 

3.6505 

3.6506 

3.6507 

8.6508 

3.6509 

3.6510 

3.6511 

3.6512 

14 

40 

3.6513 

3.6514 

3.6515 

3.6516 

3.6517 

8.6518 

3.6519 

3.6520 

3.6521 

3.6521 

14 

50 

3.6522 

3.6523 

3.6524 

3.6525 

3.6526 

3.6527 

3.6528 

3.6529 

3.6530 

3.6531 

1    15 

0 

3.6532 

3.6533 

3.6534 

3.6535 

3.6536 

3.6537 

8.6538 

3.6539 

3.6540 

3.6541 

15 

10 

3.6542 

3.6543 

3.6544 

3.6545 

3.6546 

3.6547 

3.6548 

3.6549 

3:6549 

3.6550 

15 

20 

3.6551 

3.6552 

3.6553 

3.6554 

■  8.6555 

3.6556 

3.6557 

3.6558 

8.6559 

3.6560 

15 

30 

3.6561 

3.6562 

3.6563 

3.6564 

3.6565 

3.6566 

3.6567 

3.6568 

3.6569 

3.6570 

15 

40 

3.6571 

3.6572 

3.6572 

8.6573 

3.6574 

8.6575 

3.6576 

3.6577 

8.6578 

3.6579 

15 

50 

3.6580 

3.6581 

3.6582 

3.6583 

3.6584 

8.6585 

3.6586 

3.6587 

3  6588 

3.6589 

1    16 

0 

3.6590 

3.6591 

3.6592 

8.6593 

3.6593 

3.6594 

3.6595 

3.6596 

3.6597 

3.6598 

16 

10 

3.6599 

3.6600 

3.6601 

3.6602 

3.6603 

8.6604 

3.6605 

3.6606 

3.6607 

3.6608 

16 

20 

3.6609 

3.6610 

3.6611 

3.6611 

3.6612 

3.6613 

3.6614 

3.6615 

8.6616 

3.6617 

16 

30 

3.6618 

3.6619 

3.6620 

3.6621 

3.6622 

3.6623 

3.6624 

3.6625 

3.6626 

3.6627 

16 

40 

3.6628 

3.6629 

3.6629 

3.6630 

3.6631 

3.6632 

3.6633 

3.6634 

3.6635 

3.6636 

16 

50 

3.6637 

3.6638 

3.6639 

3.6640 

3.6641 

3.6642 

3.6643 

3.6644 

3.6645 

3.6645 

1    17 

0 

3.6646 

3.6647 

3.6648 

3.6649 

3.6650 

3.6651 

3.6652 

3.6653 

3.6654 

3.6655 

17 

10 

3.6656 

3.6657 

3.6658 

3.6659 

3.6660 

3.6660 

3.6661 

3.6662 

3.6663 

3.6664 

17 

20 

3.6665 

3.6666 

3.6667 

3.6668 

3.6669 

3.6670 

3.6671 

3.6672 

3.6673 

3.6674 

17 

30 

3.6675 

3.6675 

3.6676 

3.6677 

3.6678 

3.6679 

3.6680 

3.6681 

3.6682 

3.6683 

17 

40 

3.6684 

3.6685 

3.6686 

3.6687 

3.6688 

3.6689 

3.6689 

3.6690 

3.6691 

3.6692 

17 

50 

3.6693 

3.6694 

3.6695 

3.6696 

3.6697 

3.6698 

3.6699 

3.6700 

3.6701 

3.6702 

1   18 

0 

3.6702 

3.6703 

3.6704 

3.6705 

3.6706 

3.6707 

3.6708 

3.6809 

3.6710 

3.6711 

18 

10 

3.6712 

3.6713 

3.6714 

3.6715 

3.6715 

3.6716 

3.6717 

3.6718 

3.6719 

3.6720 

18 

20 

3.6721 

3.6722 

3.6723 

3.6724 

3.6725 

3.6726 

3.6727 

8.6727 

3.6728 

3.6729 

18 

30 

3.6730 

3.6731 

3.6732 

3.6733 

3.6734 

3.6735 

3.6736 

3.6737 

3.6738 

3.6738 

18 

40 

3.6739 

3.6740 

3.6741 

3.6742 

3.6743 

8.6744 

3.6745 

3.6746 

3.6747 

3.6748 

18 

50 

3.6749 

3.6750 

3.6750 

8.6751 

3.6752 

3.6753 

3.6754 

3.6755 

3.6756 

3.6757 

1    19 

0 

3.6758 

3.6759 

3.6760 

3.6761 

3.6761 

3.6762 

3.6763 

3.6764 

3.6765 

3.6766 

19 

10 

3.6767 

3.6768 

3.6769 

3.6770 

3.6771 

3.6772 

3.6772 

3.6773 

3.6774 

3.6775 

19 

20 

3.6776 

8.6777 

3.6778 

8.6779 

3.6780 

8.6781 

3.6782 

3.6782 

3.6783 

3.6784 

19 

30 

3.6785 

3.6786 

3.6787 

3.6788 

8.6789 

3.6790 

3.6791 

3.6792 

3.6792 

3.6793 

19 

40 

3.6794 

3.6795 

3  6796 

3.6797 

8.6798 

3.6799 

3.6800 

3.6801 

3.6302 

3.6802 

19 

50 

3.6803 

3.6804 

3.6805 

3.6806 

3.6807 

3.6808 

3.6809 

3.6810 

3.6811 

3.6312 

53 


TABLE    IX. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

N 

0 

i 

3.6813 

3 

n 

3 

ii 

4 

N 

5 

w 

6 

7 

6 

* 

9 

3.6812 

3.6814 

3.6815 

3.6816 

3.6817 

3.6818 

3.6819 

3.6820 

3.6821 

20     10 

3.6821 

3.6822 

3.6823 

3.6824 

3.6825 

3.6826 

3.6827 

3.6828 

3.6829 

3.6830 

20    20 

3.6830 

3.6831 

3.6832    3.6833 

3.6834 

3.6835 

3.6836 

3.6837 

3.6838 

3.6839 

20    30 

3.6839 

3.6840 

3.6841 

3.6842 

8.6843 

3.6844 

3.6845 

3.6846 

3.6847 

3.6848 

20    40 

3.6848 

3.6849 

3.6850 

3.6851 

3.6852 

3.6853 

3.6854 

3.6855 

3.6856 

3.6857 

20    50 

3.6857 

3.6858 

3.6859 

3.6860 

3.6861 

3.6862 

3.6863 

3.6864 

3.6865 

3.6865 

1    21      0 

3.6866 

3.6867 

3.6868 

3.6869 

3.6870 

3.6871 

3.6872 

8.6873 

3.6874 

3.6874 

21    10 

3.6875 

3.6876 

3.6877 

3.6878 

3.6879 

3.6880 

3.6881 

3.6882 

3.6882 

3.6883 

21    20 

3.6884 

3.6885 

?.6886 

3.6887 

3.6888 

3.6889 

3.6890 

3.6890 

3.6891 

3.6892 

21    30 

3.6893 

3.6894 

3.6895 

3.6896 

3.6897 

3.6898 

3.6898 

3.6899 

3.6900 

3.6901 

21    40 

3.6902 

3.6903 

3.6904 

3.6905 

3.6906 

3.6906 

3.6907 

3.6908 

3.6909 

3.6910 

21    50 

3.6911 

3.6912 

3.6913 

3.6913 

3.6914 

3.6915 

3.6916 

3.6917 

3.6918 

3.6919 

1   22      0 

3.6920 

3.6921 

3.6921 

3.6922 

3.6923 

3.6924 

3.6925 

3.6926 

3.6927 

3.6928 

22    10 

3.6928 

3.6929 

3.6930 

3.6931 

3.6932 

3.6933 

3.6984 

3.6935 

3.6936 

3.6936 

22    20 

3.6937 

3.6938 

3.6939 

3.6940 

3.6941 

3.6942 

3.6943 

3.6943 

3.6944 

3.6945 

22    30 

3.6946 

3.3947 

3.6948 

3.6949 

3.6950 

3.6950 

3.6951 

3.6952 

8.6953 

3.6954 

22    40 

3.6955 

3.6956 

8.6957 

3.6957 

3.6958 

3.6959 

3.6960 

3.6961 

3.6962 

3.6963 

22    50 

3.6964 

3.6964 

3.6965 

3.6966 

S.6967 

3.6968 

3.6969 

3.6970 

3.6971 

3.6971 

1    23      0 

3.6972 

3.6973 

3.6974 

3.6975 

3.6976 

3.6977 

3.6978 

3.6978 

3.6979 

3.6980 

23    10 

3.6981 

3.6982 

3.6983 

3.6984 

3.6984 

3.6985 

3.6986 

3.6987 

3.6988 

3.6989 

23    20 

3.6990 

3.6991 

3.6991 

3.6992 

3.6993 

3.6994 

3.6995 

3.6996 

3.6997 

3.6998 

23    30 

3.6998 

3.6999 

3.7000 

3.7001 

8.7002 

3.7003 

3.7004 

8.7004 

8.7005 

3.7006 

23    40 

3.7007 

3.7008 

3.7009 

3.7010 

3.7010 

3.7011 

3.7012 

3.7013 

3.7014 

3.7015 

23    50 

3.7016 

-3.7017 

3.7017 

3.7018 

3.7019 

3.7020 

3.7021 

3.7022 

8.7023 

3.7023 

1    24      0 

3.7024 

3.7025 

3.7026 

3.7027 

3.7028 

3.7029 

3.7029 

3.7030 

3.7031 

3.7032 

24    10 

3.7033 

3.7034 

3.7035 

3.7035 

37036 

3.7037 

3.7038 

3.7039 

3.7040 

3.7041 

24    20 

3.7042 

3.7042 

3.7043 

3.7044 

3.7045 

3.7046 

3.7047 

3.7048 

3.7048 

8.7049 

24    30 

3.7050 

3.J051 

3.7052 

3.7053 

3.7054 

3.7054 

3.7055 

8.7056 

3.7057 

3.7058 

24    40 

3.7059 

3.7060 

3.7060 

3.7061 

3.7062 

3.7063 

3.7064 

3.7065 

8.7065 

3.7066 

24    50 

3.7067 

3.7068 

3.7069 

3.7070 

3.7071 

3.7071 

8.7072 

3.7073 

3.7074 

3.7075 

1    25      0 

3.7076 

3.7077 

3.7077 

3.7078 

3.7079 

3.7080 

3.7081 

3.7082 

3.7083 

3.7083 

25    10 

3.7084 

3.7085 

8.7086 

3.7087 

3.7088 

3.7088 

3.7089 

8.7090 

3.7091 

3.7092 

25    20 

3.7093 

3.7094 

3.7094 

3.7095 

3.7096 

3.7097 

3.7098 

3.7099 

3.7099 

3.7100 

25    30 

3.7101 

3.7102 

3.7103 

3.7104 

3.7105 

3.7105 

3.7106 

3.7107 

3.7108 

3.7109 

25    40 

8.7110 

3.7110 

3.7111 

3.7112 

3.7113 

3.7114 

3.7115 

3.7116 

3.7116'   3.7117 

25    50 

3.7118 

3.7119 

3.7120 

3.7121 

3.7121 

3.7122 

3.7123 

8.7124 

3.71251   3.7126 

1   26      0 

3.7126 

3.7127 

3.7128 

3.7129 

3.7130 

8.7131 

3.7132 

3.7132 

3.7133    3.7134 

26    10 

3.7135 

3.7136 

3.7137 

3.7137 

3.7138 

3.7139 

3.7140 

3.7141 

3.7142     3.7142 

26    20 

3.7143 

3.7144    3.7145 

3.7146 

3.7147 

8.7147 

3.7148 

3.7149 

3.7150 

3.7151 

26    30 

3.7152 

3.7153     3.7153 

3.7154 

3.7155 

3.7156 

3.7157 

3.7158 

3.7159 

8.7159 

26    40 

3.7160 

3.7161     3.7162 

3.7163 

3.7163 

3.7164 

3.7165 

3.7166 

3.7167 

3.7168 

26    50 

3.7168 

3.7169    3.7170 

3.7171 

8.7172 

8.7173 

3.7173 

3.7174 

3.7175 

3.7176 

1    27      0 

3.7177 

3.7178    3.7178 

3.7179 

3.7180 

8.7181 

3.7182 

3.7183 

3.7183 

8.7184 

27    10 

3.7185 

3.7186    3.7187 

3.7188 

3.7188 

8.7189 

3.7190 

8.7191 

8.7192 

3.7192 

27    20 

3.7193 

3.7194     3.7195 

3.7196 

3.7197 

3.7197 

37198 

3.7199 

3.7200    3.7201 

27    30 

3.7202 

3.7202     3.7203 

3.7204 

3.7205 

3.7206 

3.7207 

8.7207 

3.7208.   S.7209 

27    40 

3.7210 

3.7211     3.7212 

3.7212 

3.7213 

3.7214 

3.7215 

3.7216 

3.7216    3.7217 

27    50 

3.7218 

3.7219     3.7220 

3.7221 

3.7221 

3.7222 

3.7223 

3.7224 

3.7225    3.7226 

1   28      0 

3.7226 

3.7227 1   3.7228 

3.7229 

3.7230 

3.7230 

3.7231 

3.7232 

3.7233*   3.7234 

28    10 

3.7235 

3.7235  i   3.7236 

3.7237 

3.7238 

3.7239 

3  7239 

3.7240 

3.72411   3.7242 

28    20 

3.7243 

3.72441   3.7244 

3.7245 

3.7246 

8.7247 

3.7248 

3.7248 

3.7249 1   3.7250 

28    30 

3.7251 

3.7252     3.7253 

3.7253 

3.7254 

3.7255 

3.7256 

8.7257 

3.7257.   3.7258 

28    40 

3.7259 

3.7260!   3.7261 

3.7262 

3.7262 

8.7263 

3.7264 

3.7265 

3.7266    3.7266 

28    50 

3.7267 

3.7268 

3.7269 

3.7270 

3.7271 

3.7271 

3.7272 

3  7273 

8.7274    3.7275 

"  1   29      0 

3.7275 

3.7276 

3.7277 

3.7278 

3.7279 

3.7279 

3.7280 

3.7281 

3.7282-  3.7283 

29    10 

3.7284 

3.7284 

3.7285 

3.7286 

3.7287 

8.7288 

3.7288 

3.7289 

8.7290,   3.7291 

29    20 

3.7292 

3.7292 

3.7293 

3.7294 

8.7295 

3.7296 

3.7297 

3.7297 

3.7298'   3.7299 

29    30 

3.7300 

3.7301 

3.7301 

8.7302 

8.7303 

3.7304 

3.7305 

3.7305 

8.7306!   8.7307    1 

29    40 

3.7308 

3.7309 

3.7309 

3.7310 

3.7311 

3.7312 

3.7313 

3.7313 

3.7314  >   3.7315    i 

29    50 

3.7316    3.7317     3.7317 

3.7318 

3.7319 

3.7320 

3.7321 

3.7322 

3.7322'   3.7323    » 

54 


TABLE    IX. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Axe 

* 

0 

i 

i 

4 

if 

4 

N 

5 

4 

1 

4 

M 

9 

l»»30m.  o*. 

3.7324 

3.7325 

3.7326 

3.7326 

3.7327 

3.7328 

3.7329 

3.7330 

3.7330 

8.7831 

30 

10 

3.7332 

3.7833 

3.7334 

3.7334 

3.7335 

3.7886 

3.7387 

3.7338 

3.7388 

3.7339 

30 

20 

3.7340 

3.7841 

3.7842 

3.7342 

3.7343 

3.7344 

8.7845 

3.7346 

3.7346 

8.7347 

30 

30 

3.7348 

3.7349 

3.7350 

3.7350 

3.7351 

3.7352 

3.7858 

3.7854 

3.7354 

3.7855 

30 

40 

3.7356 

3.7357 

3.7858 

3.7858 

3.7359 

3.7360 

3.7361 

3.7362 

3.7362 

3.7363 

30 

50 

3.7364 

3.7365 

3.7366 

8.7366 

3.7367 

3.7868 

3.7369 

3.7870 

3.7370 

3.7371 

1  31 

0 

3.7372 

3.7873 

3.7374 

8.7374 

3.7375 

3.7376 

3.7877 

3.7377 

8.7378 

8.7379 

31 

10 

3.7380 

3.7381 

3.7381 

3.7382 

3.7383 

3.7384 

3.7385 

3.7385 

3.7386 

3.7887 

31 

20 

3.7388 

3.7389 

3.7389 

3.7390 

3.7391 

3.7392 

3.7393 

3.7398 

3.7394 

3.7395 

31 

30 

3.7396 

3.7397 

3.7397 

3.7398 

3.7399 

3.7400 

3.7400 

3.7401 

3.7402 

3.7403 

31 

40 

3.7404 

3.7404 

3.7405 

3.7406 

3.7407 

8.7408 

3.7408 

3.7409 

3.7410 

3.7411 

31 

50 

3.7412 

3.7412 

3.7418 

3.7414 

3.7415 

3.7415 

3.7416 

3.7417 

3.7418 

8.7419 

1  32 

0 

3.7419 

3.7420 

3.7421 

3.7422 

3.7423 

3.7423 

3.7424 

3.7425 

3.7426 

3.7426 

32 

10 

3.7427 

3.7428 

8.7429 

3.7430 

3.7430 

3.7431 

3.7432 

3.7433 

3.7434 

3.7434 

32 

20 

3.7435 

3.7436 

3.7487 

3.7437 

3.7488 

3.7439 

3.7440 

3.7441 

3.7441 

3.7442 

32 

30 

3.7443 

3.7444 

3.7444 

3.7445 

3.7446 

3.7447 

3.7448 

3.7448 

3.7449 

8.7450 

32 

40 

3.7451 

3.7452 

3.7452 

3.7458 

8.7454 

3.7455 

3.7455 

3.7456 

8.7457 

3.7458 

32 

50 

3.7459 

3.7459 

3.7460 

8.7461 

3.7462 

3.7462 

3.7463 

3.7464 

3.7465 

3.7466 

1  33 

0 

3.7466 

3.7467 

3  7468 

8.7469 

3.7469 

3.7470 

3.7471 

3.7472 

3.7473 

3.7478 

33 

10 

3.7474 

3.7475 

3.7476 

3.7476 

8.7477 

3.7478 

3.7479 

3.7480 

3.7480 

3.7481 

33 

20 

3.7482 

3.7483 

3.7483 

3.7484 

3.7485 

3.7486 

3.7487 

3.7487 

3.7488 

3.7489 

33 

30 

3.7490 

3.7490 

3.7491 

3.7492 

3.7498 

3.7493 

3.7494 

3.7495 

3.7496 

8.7497 

33 

40 

3.7497 

3.7498 

3.7499 

3.7500 

8.7500 

3.7501 

3.7502 

3.7503 

3.7504 

3.7504 

33 

50 

8.7505 

3.7506 

3.7507 

3.7507 

3.7508 

3.7509 

3.7510 

3.7510 

3.7511 

3.7512 

1  34 

0 

3.7513 

3.7514 

3.7514 

3.7515 

8.7516 

3.7517 

8.7517 

3.7518 

3.7519 

3.7520 

34 

10 

3.7520 

3.7521 

3.7522 

3.7523 

8.7524 

3.7524 

8.7525 

3.7526 

3.7527 

8.7527 

1    34 

20 

3.7528 

3.7529 

3.7580 

3.7530 

3.7531 

3.7532 

3.7533 

3.7534 

3.7584 

3.7535 

34 

30 

3.7536 

3.7537 

3.7537 

3.7538 

3.7539 

3.7540 

3.7540 

8.7541 

3.7542 

3.7543 

34 

40 

3.7543 

3.7544 

3.7545 

3.7546 

3.7547 

8.7547 

3.7548 

3.7549 

3.7550 

3.7550 

34 

50 

3.7551 

3.7552 

3.7553 

3.7553 

3.7554 

3.7555 

3.7556 

3.7556 

3.7557 

3.7558 

1  35 

0 

3.7559 

3.7560 

3.7560 

3.7561 

3.7562 

3.7568 

3.7563 

3.7564 

3.7565 

3.7566 

35 

10 

3.7566 

8.7567 

3.7568 

3.7569 

3.7569 

3.7570 

3.7571 

3.7572 

3.7572 

3.7573 

35 

20 

3.7574 

3.7575 

3.7575 

3.7576 

8.7577 

3.7578 

3.7579 

3.7579 

3.7580 

3.7581 

35 

30 

3.7582 

3.7582 

3.7583 

3.7584 

3.7585 

8.7585 

3.7586 

3.7587 

3.7588 

8.7588 

35 

40 

3.7589 

3.7590 

3.7591 

3.7591 

3.7592 

3.7598 

3.7594 

3.7594 

3.7595 

8.7596 

35 

50 

3.7597 

8.7597 

3.7598 

3.7599 

3.7600 

3.7600 

3.7601 

3.7602 

3.7603 

3.7603 

1  36 

0 

3.7604 

3.7605 

3.7606 

3.7606 

8.7607 

3.7608 

3.7609 

3.7609 

3.7610 

3.7611 

36 

10 

8.7612 

3.7613 

3.7613 

3.7614 

3.7615 

3.7616 

3.7616 

3.7617 

3.7618 

3.7619 

36 

20 

3.7619 

3.7620 

3.7621 

3.7622 

3.7622 

3.7623 

3.7624 

3.7625 

3.7625 

3.7626 

36 

80 

3.7627 

3.7628 

3.7628 

3.7629 

8.7630 

3.7631 

3.7631 

3.7632 

3.7633 

3.7634 

36 

40 

3.7634 

3.7635 

3.7686 

3.7687 

3.7637 

3.7638 

3.7639 

3.7640 

3.7640 

3.7641 

36 

50 

3.7642 

3.7643 

8.7643 

3.7644 

3.7645 

3.7645 

3.7646 

3.7647 

3.7648 

3.7648 

'  1  37 

0 

3.7649 

3.7650 

3.7651 

3.7651 

3.7652 

3.7653 

8.7654 

3.7654 

3.7655 

3.7656 

!    37 

10 

3.7657 

8.7657 

3.7658 

3.7659 

3.7660 

3.7660 

3.7661 

3.7662 

3.7663 

3.7663 

1    87 

20 

3.7664 

3.7665 

3.7666 

3.7666 

3.7667 

3.7668 

3.7669 

3.7669 

3.7670 

3.7671 

37 

30 

3.7672 

3.7672 

3.7673 

3.7674 

3.7675 

3.7675 

3.7676 

8.7677 

3.7677 

3.7678 

!    87 

40 

3.7679 

3.7680 

3.7681 

3.7681 

3.7682 

3.7683 

3.7683 

3.7684 

3.7685 

3.7686 

1    37 

50 

3.7686 

8.7687 

3.7688 

3.7689 

8.7689 

3.7690 

3.7691 

3.7692 

3.7692 

3.7693 

1  38 

0 

3.7694 

8.7695 

3.7695 

3.7696 

3.7697 

3.7697 

3.7698 

3.7699 

3.7700 

3.7700 

38 

10 

3.7701 

3.7702 

3.7703 

3.7708 

3.7704 

8.7705 

3.7706 

3.7706 

3.7707 

8.7708 

38 

20 

3.7709 

3.7709 

3.7710 

3.7711 

3.7711 

3.7712 

3.7713 

3.7714 

3.7714 

3.7715 

38 

30 

3.7716 

3.7717 

3.7717 

3.7718 

8.7719 

3.7720 

8.7720 

3.7721 

3.7722 

3.7722 

38 

40 

3.7723 

3.7724 

3.7725 

3.7725 

3.7726 

3.7727 

3.7728 

3.7728 

3.7729 

3.7730 

38 

50 

3.7731 

3.7731 

3.7732 

8.7783 

3.7738 

3.7734 

3.7735 

3.7736 

3.7736 

3.7737 

1  39 

0 

3.7738 

3.7739 

3.7739 

8.7740 

8.7741 

3.7742 

3.7742 

3.7748 

3.7744 

8.7744 

39 

10 

3.7745 

3.7746 

3.7747 

3.7747 

3.7748 

8.7749 

3.7750 

8.7750 

3.7751 

3.7752 

39 

20 

3.7752 

8.7753 

3.7754 

3.7755 

8.7755 

3.7756 

3.7757 

8.7758 

3.7758 

3.7759 

39 

30 

3.7760 

3.7760 

8.7761 

3.7762 

8.7768 

3.7763 

3.7764 

3.7765 

3.7766 

3.7766 

39 

40 

8.7767 

3.7768 

3.7768 

3.7769 

3.7770 

3.7771 

3.7771 

3.7772 

3.7773 

3.7774 

39 

50 

3.7774 

3.7775 

3.7776 

3.7776 

8.7777 

3.7778 

8.7779 

3.7779 

3.7780 

3.7781 
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1 

I 

Are. 

o" 

1 

i 

3 

i 

a 

5 

m 

6 

m 

7 

a 

8 

• 

9 

i 

O.         | 

3.7782 

3.7782 

3.7783 

3.7784 

3.7784 

3.7785 

3.7786 

3.7787 

3.7787 

3.7788 

|         40 

10 

3.7789 

3.7789 

8.7790 

3.7791 

3.7792 

8.7792 

3.7793 

3.7794 

3.7795 

3.7795 

40 

20 

3.7796 

3.7797 

3.7797 

3.7798 

8.7799 

3.7800 

3.7800 

3.7801 

3.7802 

3.7802 

40 

30 

3.7803 

3.7804 

3.7805 

3.7805 

3.7806 

3.7807 

3.7807 

3.7808 

3.7809 

3.7810 

40 

40 

3.7810 

3.7811 

3.7812 

3.7813 

3.7813 

3.7814 

3.7815 

3.7815 

3.7816 

3-7817 

1 

40 

50 

3.7818 

3.7818 

3.7819 

3.7820 

3.7820 

3.7821 

3.7822 

3.7823 

3.7823 

3.7824 

| 

1   41 

0 

3.7825 

3.7825 

3.7826 

3.7827 

3.7828 

3.7828 

3.7829 

3.7830 

3.7830 

3  7831 

41 

10 

3.7832 

3.7833 

3.7833 

3.7834 

3.7835 

3.7835 

3.7836 

8.7837 

3.7838 

3.7838 

l 

41 

20 

3.7839 

3.7840 

3.7840 

3.7841 

3.7842 

3.7843 

3.7843 

3.7844 

3.7845 

3.7845 

41 

30 

3.7846 

3.7847 

3.7848 

3.7848 

3.7849 

3.7850 

3.7850 

3.7851 

3.7852 

3.7853 

41 

40 

3.7853 

3.7854 

3.7855 

3.7855 

3.7856 

3.7857 

3.7858 

3.7858 

3.7859 

3.7860 

41 

50 

3.7860 

3.7861 

3.7862 

3  7863 

3.7863 

3.7864 

3.7865 

3.7865 

3.7866 

3.7867 

1   42 

0 

3.7868 

3.7868 

3.7869 

3.7870 

3.7870 

3.7871 

3.7872 

3.7872 

3.7873 

3.7874 

42 

10 

3.7875 

3.7875 

3.7876 

3.7877 

3.7877 

3.7878 

3.7879 

3.7880 

3.7880 

3.7881 

42 

£0 

3.7882 

3.7882 

3.7883 

3.7884 

3.7885 

3.7885 

3.7886 

3.7887 

3.7887 

3.7888 

42 

30 

3.7889 

3.7889 

3.7890 

3.7891 

3.7892 

3.7892 

3.7893 

3.7894 

3.7894 

3.7895 

42 

40 

3.7896 

3.7897 

3.7897 

3.7898 

3.7899 

3.7899 

3.7900 

3.7901 

3.7901 

3.7902 

42 

50 

3.7903 

3.7904 

3.7904 

3.7905 

3.7906 

3.7906 

3.7907 

3.7908 

3.7908 

3.7909 

1   43 

0 

3.7910 

8.7911 

3.7911 

3.7912 

3.7913 

3.7913 

3.7914 

3  7915 

3.7916 

3.7916 

43 

10 

3.7917 

3.7918 

3.7918 

3.7919 

3.7920 

3.7920 

3.7921 

3.7922 

3.7923 

3.7923 

43 

20 

3.7924 

3.7925 

3.7925 

3.7926 

3.7927 

3.7927 

3.7928 

3.7929 

3.7930 

3.7930 

43 

30 

3.7931 

3.7932 

3.7932 

3.7933 

3.7934 

3.7934 

3.7935 

3.7936 

3.7937 

3.7937 

43 

40 

3.7938 

3.7939 

3.7939 

3.7940 

3.7941 

3.7941 

3.7942 

3.7943 

3.7943 

3.7944 

43 

50 

3.7945 

3.7946 

3.7946 

3.7947 

3.7948 

3.7948 

3.7949 

3.7950 

3.7950 

3.7951 

1   44 

0 

3.7952 

3.7953 

3.7953 

3.7954 

3.7955 

3.7955 

3.7956 

3.7957 

3.7957 

3.7958 

44 

10 

3.7959 

3.7959 

3.7960 

3.7961 

3.7962 

3.7962 

3.7963 

3.7964 

3.7964 

3.7965 

44 

20 

3.7966 

3.7966 

3.7967 

3.7968 

3.7969 

3.7969 

3.7970 

3.7971 

3.7971 

3.7972 

1 

44 

30 

3.7973 

3.7973 

3.7974 

3.7975 

3.7975 

3.7976 

3.7977 

3.7978 

3.7978 

3.7979 

; 

44 

40 

3.7980 

3.7980 

3.7981 

3.7982 

3.7982 

3  7983 

3.7984 

3.7984 

3.7985 

3.7986 

! 

44 

50 

3.7987 

3.7987 

3.7988 

3.7989 

3.7989 

3.7990 

3.7991 

3.7991 

3.7992 

3.7993 

i 

1   45 

0 

3.7993 

3.7994 

3.7995 

3.7995 

3.7996 

3.7997 

3.7998 

3.7998 

3.7999 

3.8000 

45 

10 

3.8000 

3.8001 

3.8002 

3.8002 

3.8003 

3.8004 

3.8004 

3.8005 

3.8006 

3.8006 

45 

20 

3.8007 

3.8008 

3.8009 

3.8009 

3.8010 

3.8011 

3.8011 

3.8012 

3.8013 

3.8013 

45 

30 

3.8014 

3.8015 

3.8015 

3.8016 

8.8017 

3.8017 

3.8018 

3.8019 

3.8020 

3.8020 

45 

40 

3.8021 

3.8022 

3.8022 

3.8023 

3.8024 

3.8024 

3.8025 

3.8026 

3.8026 

3.8027 

45 

50 

3.8028 

3.8028 

3.8029 

3.8030 

3.8030 

3.8031 

3.8032 

3.8033 

3.8033 

3.8034 

1   46 

0 

3.8035 

3.8035 

3.8036 

3.8036 

3.8037 

3.8038 

3.8039 

3.8039 

3.8040 

3.8041 

46 

10 

3.8041 

3.8042 

3.8043 

3.8043 

3.8044 

3.8045 

3.8045 

3.8046 

3.8047 

3.8048 

46 

20 

3.8048 

3.8049 

3.8050 

3.8050 

3.8051 

3.8052 

3.8052 

3.8053 

3.8054 

3.8054 

46 

30 

3.8055 

3.8056 

3.8056 

3.8057 

3.8058 

3.8058 

3.8059 

3.8060 

3.8060 

3.8061 

46 

40 

3.8062 

3.8062 

3.8063 

3.8064 

3.8065 

3.8065 

3.8066 

3.8067 

3.8067 

3.8068 

46 

50 

3.8069 

3.8069 

3.8070 

3.8071 

3.8071 

3.8072 

3.8073 

3.8073 

3  8074 

3.8075 

1   47 

0 

3.8075 

3.8076 

3.8077 

3.8077 

3.8078 

3.8079 

3.8079 

3.8080 

3.8081 

3.8081 

47 

10 

3.8082 

3.8083 

3.8083 

3.8084 

3.8085 

3.8085 

3.8086 

3.8087 

3.8088 

3.8088 

47 

20 

3.8089 

3.8090 

3.8090 

3.8091 

3.8092 

3.8092 

3.8093 

3.8094 

3.8094 

3.8095 

47 

30 

3.8096 

3.8096 

3.8097 

3.8098 

3.8098 

3.8099 

3.8099 

3.8100 

3.8101 

3.8102 

1        47 

40 

3.8102 

3.8103 

3.8104 

3.8104 

3.8105 

3.8106 

3.8106 

3.8107 

3.8108 

3.8108 

47 

50 

3.8109 

3.8110 

3.8110 

3.8111 

3.8112 

3.8112 

3.8113 

3.8114 

3.8114 

3.8115 

1   48 

0 

3.8116 

3.8116 

3.8117 

3.8118 

3.8118 

3.8119 

3.8120 

3.8120 

3.8121 

3.8122 

48 

10 

3.8122 

3.8123 

3.8124 

3.8124 

3.8125 

3.8126 

3.8126 

3.8127 

3.8128 

3.8128 

48 

20 

3.8129 

3.8130 

3.8130 

3.8131 

3.8132 

3.8132 

3.8133 

3.8134 

3.8134 

3.8135 

'    48 

30 

3.8136 

3.8136 

3.8137 

3.8138 

3.8138 

3.8139 

3.8140 

3.8140 

3.8141 

3.8142 

48 

40 

3.8142 

3.8143 

3.8144 

3.8144 

3.8145 

3.8146 

3.8146 

8.8147 

3.8148 

3.8148 

48 

50 

3.8149 

3.8150 

3.8150 

3.8151 

3.8152 

3.8152 

3.8153 

3.8154 

3.8154 

3.8155 

1    49 

0 

3.8156 

3.8156 

3.8157 

3.8158 

3.8158 

3.8159 

3.8160 

3.8160 

3.8161 

3.8162 

49 

10 

3.8162 

3.8163 

3.8164 

3.8164 

3.8165 

3.8166 

3.8166 

3.8167 

3.8168 

3  8168 

49 

20 

3.8169 

3.8170 

3.8170 

3.8171 

3.8172 

3.8172 

3.8173 

3.8174 

3.8174 

3.8175 

49 

30 

3.8176 

3.8176 

3.8177 

3.8178 

8.8178 

3.8179 

3.8180 

3.8180 

3.8181 

3.8182 

49 

40 

3.8182 

3.8183 

3.8184 

3.8184 

3.8185 

3.8185 

3  8186 

3.8187 

3.8188 

3.8188 

49 

50 

3.8189 

3.8190 

3.8190 

3.8191 

3.8191 

3.8192 

3.8193 

3.8193 

3.8194 

3.8195 

56 


TABLE    IX. 


1 

LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

0 

1 

"> 

* 

'i 

4 

5 

4 

7 

3 

u 

9 

lb-50"1-  &»• 

3.8195 

3.8196 

3.8197 

3.8197 

3.8198 

3.8199 

3.8199 

3.8200 

8.8201 

3.8201 

50 

10 

3.8202 

3.6203 

3.8203 

3.8204 

3.8205 

3.8205 

3.8206 

3.8207 

3.8207 

3.8208 

50 

20 

3.8209 

3.8209 

3.8210 

3.8211 

3.8211 

3.8212 

3.8213 

3.8213 

3.8214 

3.8214 

50 

30 

3.8215 

3.8216 

3.8216 

3.8217 

3.8218 

3.8218 

3.8219 

3.8220 

3.8220 

3.8221 

50 

40 

3.8222 

3.8222 

3.8223 

3.8224 

3.8224 

3.8225 

3.8226 

3.8226 

3.8227 

3.8228 

50 

50 

8.8228 

3.8229 

3.8230 

3.8230 

3.8231 

3.8231 

3.8232 

3.8233 

3.8233 

3.8234 

1  51 

0 

3.8235 

3.8235 

3.8236 

3.8237 

3.8237 

3.8238 

3.8239 

3.8239 

38240 

3.8241 

51 

10 

3.8241 

3.8242 

3.8243 

3.8243 

3.8244 

3.8245 

3.8245 

3.8246 

3.8246 

3.8247 

51 

20 

3.8248 

3.8248 

3.8249 

3.8250 

3.8250 

3.8251 

8.8252 

3.8252 

3.8253 

3.8254 

51 

30 

3.8254 

3.8255 

3.8256 

3.8256 

3.8257 

3.8258 

3.8258 

3.8259 

3.8259 

3.8260 

51 

40 

3.8261 

3.8261 

3.8262 

3.8263 

3.8263 

3.8264 

3.8265 

3.8265 

3.8266 

3.8267 

51 

50 

3.8267 

3.8268 

3.8269 

3.8269 

3.8270 

3.8270 

3.8271 

3.8272 

3.8272 

3.8273 

1  52 

0 

3.8274 

3.8274 

3.8275 

3.8276 

3.8276 

3.8277 

3.8278 

3.8278 

3.8279 

3.8280 

52 

10 

3.8280 

3.8281 

3.8281 

3.8282 

3.8283 

3.8283 

3.8284 

3.8285 

3.8285 

3.8286 

52 

20 

3.8287 

3.8287 

3.8288 

3.8289 

3.8289 

3.8290 

3.8290 

3.8291 

3.8292 

3.8292 

52 

30 

3.8293 

3.8294 

3.8294 

3.8295 

3.8296 

3.8296 

3.8297 

3.8298 

3.8298 

3.8299 

52 

40 

3.8299 

3.8300 

3.8301 

3.8301 

3.8302 

3.8303 

3.8303 

3.8304 

3.8305 

3.8305 

52 

50 

3.8306 

3.8307 

3.8307 

3.8308 

3.8308 

3.8309 

3.8310 

3.8310 

3.8311 

3.8312 

1  53 

0 

3.8312 

3.8313 

3.8314 

8.8314 

3.8315 

3.8315 

3.8316 

3.8317 

3.8317 

3.8318 

53 

10 

3.8319 

3.8319 

3.8320 

3.8321 

3.8321 

3.8322 

3.8323 

3.8323 

3.8324 

3.8324 

53 

20 

8.8325 

3.8326 

3  8326 

3.8327 

3.8328 

3.8328 

3.8329 

3.8330 

3.8330 

3.8331 

53 

30 

3.8331 

3.8332 

3.8333 

3.8333 

3.8334 

3.8335 

3.8335 

3.8336 

3.8337 

3.8337 

53 

40 

3.8338 

3.&S38 

3.8339 

3.8340 

3.8340 

3.8341 

3.8342 

3.8342 

3.8343 

3.8344 

53 

50 

3.8344 

3.8345 

3.8345 

3.8346 

3.8347 

3.8347 

3.8348 

3.8349 

3.8349 

3.8350 

1  54 

0 

3.8351 

3.8351 

8.8352 

3.8352 

8.8353 

3.8354 

3.8354 

3.8355 

3.8356 

3.8356 

54 

10 

3.8357 

3.8358 

3.8358 

3.8359 

3.8359 

3.8360 

3.8361 

3.8361 

3.8362 

3.8363 

54 

20 

3.8363 

3.8364 

3.8365 

3.8365 

3.8366 

8.8366 

3.8367 

3.8368 

3.8368 

3.8369 

54 

SO 

3.8370 

3.8370 

3.8371 

3.8371 

3.8372 

3.8373 

3.8373 

3.8374 

3.8375 

3.8375 

54 

40 

3.8376 

3.8377 

3.8377 

8.8378 

3.8378 

8.8379 

3.8380 

3.8380 

3.8381 

3.8382 

54 

50 

3.8382 

3.8383 

3.8383 

3.8384 

3.8385 

3.8385 

3.8386 

3.8387 

3.8387 

3.8388 

1  55 

0 

3.8388 

3.8389 

3.8390 

3.8390 

3.8391 

3.8392 

3.8392 

3.8393 

3.8394 

3.8394 

55 

10 

3.8395 

3.8395 

3.8396 

3.8397 

3.8397 

3.8398 

3.8399 

3.8399 

3.8400 

3.8400 

55 

20 

3.8401 

3.8402 

3.8402 

3.8403 

3.8404 

3.8404 

3.8405 

3.8405 

3.8406 

3.8407 

55 

30 

3.8407 

3.8408 

3.8409 

3.8409 

3.8410 

3.8410 

3.8411 

3.8412 

3.8412 

3.8413 

55 

40 

3.8414 

3.8414 

3.8415 

3.8415 

3.8416 

3.8417 

3.8417 

3.8418 

3.8419 

3.8419 

55 

50 

3.8420 

3.8420 

3.8421 

3.8422 

3.8422 

3.8423 

3.8424 

3.8424 

3.8425 

3.8425 

1  56 

0 

3.8426 

3.8427 

8.8427 

3.8428 

3.8429 

3.8429 

3.8430 

3.8430 

3.8431 

3.8432 

56 

10 

3.8432 

3.8433 

3.8434 

3.8434 

3.8435 

3.8435 

3.8436 

3.8437 

3.8437 

3.8438 

56 

20 

3.8439 

3.8439 

3.8440 

3.8440 

3.8441 

3.8442 

3.8442 

3.8443 

3.8444 

3.8444 

56 

30 

8.8445 

3.8445 

3.8446 

3.8447 

3.8447 

3.8448 

3.8448 

3.8449 

3.8450 

3.8450 

56 

40 

3.8451 

3.8452 

3.8452 

3.8453 

3.8453 

3.8454 

3.8455 

3.8455 

3.8456 

3.8457 

56 

50 

3.8457 

3.8458 

3.8458 

3.8459 

3.8460 

3.8460 

3.8461 

3.8462 

3.8462 

8.8463 

1  57 

0 

3.8463 

3.8464 

3.8465 

3.8465 

3.8466 

3.8466 

3.8467 

3.8468 

3.8468 

3.8469 

57 

10 

3.8470 

3.8470 

3.8471 

3.8471 

3.8472 

3.8473 

3.8473 

3.8474 

3.8474 

3.8475 

57 

20 

3.8476 

3.8476 

3.8477 

3.8478 

3.8478 

3.8479 

3.8479 

3.8480 

3.8481 

3.8481 

57 

30 

3.8482 

3.8483 

3.8483 

3.8484 

3.8484 

3.8485 

3.8486 

3.8486 

3.8487 

3.8487 

57 

40 

3.8488 

3.8489 

3.8489 

3.8490 

3.8491 

3.8491 

8.8492 

3.8492 

3.8493 

3.8494 

57 

50 

3.8494 

3  8495 

3.8495 

3.8496 

3.8497 

3.8497 

3.8498 

3.8499 

3.8499 

3.8500 

1  58 

0 

3.8500 

3.8501 

3.8502 

3.8502 

3.8503 

3.8503 

3.8504 

3.8505 

3.8505 

3.8506 

58 

10 

3.8506 

3.8507 

3.8508 

3.8508 

3.8509 

3.8510 

3.8510 

3.8511 

3.8511 

3.8512 

58 

20 

3.8513 

3.8513 

3.8514 

3.8514 

3.8515 

3.8516 

3.8516 

3.8517 

3.8517 

3.8518 

58 

30 

3.8519 

3.8519 

3.8520 

3.8521 

3.8521 

3.8522 

3.8522 

3.8523 

3.8524 

3.8524 

58 

40 

3.8525 

3.8525 

3.8526 

3.8527 

3.8527 

3.8528 

3.8528 

3.8529 

3.8530 

3.8530 

58 

50 

3.8531 

3.8532 

3.8532 

3.8533 

3.8533 

3.8534 

3.8535 

3.8535 

3.8536 

3.8536 

1  59 

0 

3.8537 

3.8538 

3.8538 

3.8539 

3.8539 

3.8540 

3.8541 

3.8541 

3.8542 

3.8542 

59 

10 

3.8543 

3.8544 

3.8544 

3.8545 

3.8545 

3.8546 

3.8547 

3.8547 

3.8548 

3.8549 

59 

20 

3.8549 

3.8550 

3.8550 

8.8551 

3.8552 

3.8552 

3.8553 

3.8553 

3.8554 

3.8555 

59 

30 

3.8555 

3.8556 

3.8556 

3.8557 

3.8558 

3.8558 

3.8559 

3.8559 

3.8560 

3.8561 

59 

40 

3  8561 

3.8562 

3  8562 

3.8563 

3.8564 

3.8564 

3.8565 

3.8565 

3.8566 

3.8567 

59 

50 

3.8567 

3.8568 

3.8568 

3.8569 

3.8570 

3.8570 

3.8571 

3.8572 

3.8572 

3.8573 

57 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

d 

* 
1 

§ 

3 

M 

4 

M 

5 

* 

• 

7 

8 

9 

O.       |        u 

3.8573 

8.8574 

3.8575 

3.8575 

33576 

3.8576 

33577 

33578 

33578 

33579 

0 

10 

3.8579 

3.8580 

3.8581 

3.8581 

83582 

3.8582 

3.8583 

33584 

33584 

33585 

0 

20 

3.8585 

8.8586 

3.8587 

3.8587 

33588 

3.8588 

3.8589 

3.8590 

33590 

33591  | 

0 

30 

3.8591 

3.8592 

3.8593 

3.8593 

3.8594 

3.8594 

3.8595 

3.8596 

33596 

3.8597  . 

0 

40 

3.8597 

3.8598 

3.8599 

3.8599 

3.8600 

33600 

33601 

3.8602 

33602 

3.8603  1 

0 

50 

3.8603 

3.8604 

3.8605 

3.8605 

3.8606 

33606 

3.8607 

33608 

33608 

3.8609  | 

2     1 

0 

3.8609 

3.8610 

3.8611 

3.8611 

33612 

33612 

33613 

3.8614 

8  8614 

33615 

1 

10 

3.8615 

3.8616 

3.8617 

3.8617 

33618 

33618 

3.8619 

33620 

3.8620 

3.8621 

1 

20 

3.8621 

3.8622 

3.8623 

3.8623 

3.8624 

33624 

3.8625 

3.8625 

8.8626 

3.8627 

1 

30 

3.8627 

3.8628 

3.8628 

3.8629 

3.8630 

33630 

3.8631 

3.8631 

3.8632 

3.8633 

1 

40 

3.8633 

3.8634 

3.8634 

3.8635 

3.8636 

3.8636 

33637 

3.8637 

33638 

33639 

1 

50 

3.8639 

3.8640 

3.8640 

33641 

33642 

3.8642 

33643 

33643 

33644 

3.8645 

2     2 

0 

3.8645 

3.8646 

3.8646 

3.8647 

3.8647 

3.8648 

3.8649 

33649 

33650 

3.8650   1 

2 

10 

3.8651 

3.8652 

3.8652 

3.8653 

3.8653 

33654 

33655 

33655 

3.8656 

33656   | 

2 

20 

3.8657 

3.8658 

8.8658 

3.8659 

33659 

3.8660 

33661 

3.8661 

33662 

3.8662   1 

2 

30 

3.8663 

3.8663 

3.8664 

3.8665 

33665 

3.8666 

3.8666 

3.8667 

33668 

SS668 

2 

40 

3.8669 

3.8669 

8.8670 

3.8671 

3.8671 

33672 

33672 

3.8673 

33673 

3.8674 

2 

50 

3.8675 

3.8675 

3.8676 

3.8676 

33677 

33678 

3.8678 

3.8679 

33679 

3.8680 

2     3 

0 

3.8681 

3.8681 

3.8682 

3.8682 

33683 

3.8684 

3.8684 

33685 

33685 

33686 

3 

10 

3.8686 

3.8687 

3.8688 

3.8688 

3.8689 

3.8689 

33690 

33691 

3.8691 

3.8692 

3 

20 

3.8692 

3.8693 

3.8693 

3.8694 

3.8695 

3.8695 

3.8696 

33696 

3.8697 

3.8698 

3 

30 

3.8698 

3.8699 

3.8699 

3.8700 

8.8701 

33701 

3.8702 

33702 

33703 

33703 

3 

40 

3.8704 

3.8705 

3.8705 

3.8706 

3.8706 

3.8707 

3.8708 

3.8708 

33709 

33709 

3 

50 

3.8710 

3.8710 

3.8711 

33712 

3.8712 

3.8713 

33713 

33714 

33715 

33715 

2     4 

0 

3.8716 

3.8716 

3.8717 

3.8717 

33718 

3.8719 

3.8719 

33720 

3.8720 

3.8721 

4 

10 

3.8722 

3.8722 

3.8723 

3.8723 

33724 

33724 

33725 

33726 

33726 

33727 

4 

20 

3.8727 

3.8728 

3.8729 

3.8729 

83730 

3.8730 

3.8731 

3.8731 

33732 

3.8733 

4 

SO 

3.8733 

3.8734 

3.8734 

3.8735 

3.8736 

3.8736 

33737 

3.8737 

3.8738 

33738 

4 

40 

3.8739 

3.8740 

3.8740 

3.8741 

3.8741 

33742 

33742 

33743 

83744 

33744 

4 

50 

3.8745 

3.8745 

3.8746 

3.8747 

33747 

3.8748 

33748 

33749 

3.8749 

33750 

2     5 

0 

3.8751 

3.8751 

3.8752 

8.8752 

3.8753 

33754 

33754 

3.8755 

3.8755 

33756 

5 

10 

3.8756 

8.8757 

3.8758 

8.8758 

33759 

33759 

3.8760 

3.8760 

3.8761 

3.8762 

5 

20 

3.8762 

3.8763 

3.8763 

3.8764 

3.8764 

33765 

33766 

33766 

3.8767 

33767 

5 

30 

3.8768 

3.8769 

3.8769 

3.8770 

3.8770 

8.8771 

3.8771 

33772 

33773 

33773 

5 

40 

3.8774 

8.8774 

3.8775 

3.8775 

33776 

33777 

33777 

33778 

3.8778 

33779 

5 

50 

3.8779 

3.8780 

3.8781 

3.8781 

33782 

3.8782 

3.8783 

33783 

33784 

33785  ' 

2     6 

0 

3.8785 

3.8786 

3.8786 

3.8787 

3.8788 

33788 

33789 

33789 

3.8790 

33790 

6 

10 

3.8791 

3.8792 

3.8792 

3.8793 

33793 

3.8794 

3.8794 

3.8795 

3.8796 

3.8796 

6 

20 

3.8797 

3.8797 

3.8798 

3.8798 

3.8799 

33800 

3.8800 

3.8801 

33801 

3.8802 

6 

30 

3.8802 

3.8803 

3.8804 

3.8804 

3.8805 

33805 

33806 

33806 

33807 

3.8808 

6 

40 

3.8808 

3.8809 

3.8809 

3.8810 

33810 

33811 

33812 

3.8812 

33813 

3.8813 

6 

50 

3.8814 

3.8814 

3.8815 

3.8816 

3.8816 

3.8817 

33817 

3.8818 

3.8818 

3.8819 

2     7 

0 

3.8820 

3.8820 

3.8821 

3.8821 

3.8822 

33822 

33823 

33824 

33824 

33825 

7 

10 

3.8825 

3.8826 

3.8826 

3.8827 

3.8828 

33828 

33829 

3.8829 

3.8830 

33830 

7 

20 

3.8831 

3.8832 

3.8832 

3.8833 

3.8833 

33834 

33834 

3.8835 

3.8835 

33836 

7 

30 

3.8837 

3.8837 

3.8838 

3.8838 

33839 

33839 

33840 

33841 

3.8841 

3.8842 

7 

40 

3.8842 

3.8843 

3.8843 

3.8844 

33845 

33845 

33846 

3.8846 

3.8847 

33847 

7 

50 

3.8848 

38849 

3.8849 

3.8850 

33850 

33851 

33851 

3.8852 

33852 

33853 

2     8 

0 

3.8854 

3.8854 

3.8855 

3.8855 

33856 

3.8856 

33857 

3.8858 

3.8858 

3.8859 

8 

10 

3.8859 

3.8860 

3.8860 

3.8861 

3.8862 

33862 

3.8863 

3.8863 

3.8864 

33864 

8 

20 

3.8865 

3.8865 

3.8866 

3.8867 

33867 

33868 

3.8868 

3.8869 

3.8869 

33870 

8 

30 

3.8871 

3.8871 

3.8872 

3.8872 

33873 

33873 

33874 

33874 

33875 

3.8876 

8 

40 

3.8876 

3.8877 

3.8877 

3.8878 

3.8878 

3.8879 

33880 

33880 

33881 

3.8881 

8 

50 

3.8882 

3.8882 

3.8883 

33883 

3.8884 

3.8885 

3.8885 

3.8886 

3.8886 

33887 

2     9 

0 

3.8887 

3.8888 

3.8889 

3.8889 

3.8890 

33890 

3.8891 

3.8891 

33892 

33892 

9 

10 

3.8893 

3.8894 

3.8894 

3.8895 

33895 

33896 

33896 

33897 

3.8897 

3.8898 

9 

20 

3.8899 

3.8899 

3.8900 

3.8900 

33901 

33901 

3.8902 

33903 

33903 

33904 

9 

30 

3.8904 

3.8905 

3.8905 

33906 

33906 

33907 

33908 

33908 

33909 

3.8909 

9 

40 

3.8910 

3.8910 

3  8911 

33911 

3.8912 

33912 

3.8913 

3.8914 

3.8914 

3.8915 

9 

50 

3.8915 

3.8916 

3.8916 

33917 

3.8918 

33918 

3.8919 

33919 

3.8920 

3.8920 

Jj 
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TABLE    IX. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

0 

« 
1 

ii 

2 

n 

3 

a 

4 

5 

« 

6 

3.8924 

ii 

7 

8" 

ii 

9 

2lulOm*  0* 

3.8921 

3.8922 

3.8922 

3.8923 

3.8923 

8.8924 

3.8925 

3.8925 

3.8926 

10 

10 

3.8927 

3.8927 

3.8928 

3.8928 

3.8929 

3.8929 

3.8930 

3.8930 

3.8931 

3.8932 

10 

20 

3.8932 

3.8933 

3.8933 

3.8934 

3.8934 

3.8935 

3.8935 

3.8936 

3.8937 

3.8937 

10 

30 

3.8938 

3.8938 

3.8939 

3.8939 

3.8940 

3.8940 

3.8941 

3.8941 

3.8942 

3.8943 

10 

40 

3.8943 

8.8944 

3.8944 

3.8945 

3.8945 

3.8946 

3.8946 

3.8947 

3.8948 

3.8948 

10 

50 

3.8949 

3.8949 

3.8950 

3.8950 

3.8951 

3.8951 

3.8952 

3.8953 

3.8953 

3.8954 

2  11 

0 

3.8954 

3.8955 

3.8955 

3.8956 

3.8956 

3.8957 

3.8958 

3.8958 

3.8959 

3.8959 

11 

10 

3.8960 

3.8960 

3.8961 

3.8961 

3.8962 

3.8963 

3.8963 

3.8964 

3.8964 

8.8965 

11 

20 

3.8965 

3.8966 

3.8966 

3.8967 

3.8967 

3.8968 

3.8969 

3.8969 

3.8970 

3.8970 

11 

30 

3.8971 

3.8971 

3.8972 

3.8972 

3.8973 

3.8974 

3.8974 

3.8975 

3.8975 

3.8976 

11 

40 

8.8976 

3.8977 

3.8977 

3.8978 

3.8978 

3.8979 

3.8980 

3.8980 

3.8981 

3.8981 

11 

50 

3.8982 

3.8982 

3.8983 

3.8983 

3.8984 

3.8985 

3.8985 

3.8986 

3.8986 

3.8987 

2  12 

0 

3.8987 

3.8988 

3.8988 

3.8989 

3.8989 

3.8990 

3.8991 

3.8991 

3.8992 

3.8992 

12 

10 

3.8993 

3.8993 

3.8994 

3.8994 

3.8995 

3.8995 

3.8996 

3.8997 

3.8997 

3.8998 

12 

20 

3.8998 

3.8999 

3.8999 

3.9000 

3.9000 

3.9001 

3.9001 

3.9002 

3.9003 

39003 

12 

30 

3.9004 

3.9004 

3.9005 

3.9005 

3.9006 

3.9006 

3.9007 

3.9007 

3.9008 

3.9009 

12 

40 

3.9009 

8.9010 

3.9010 

3.9011 

3.9011 

3.9012 

3.9012 

3.9013 

3.9013 

3.9014 

12 

50 

3.9015 

3.9015 

3.9016 

3.9016 

3.9017 

8.9017 

3.9018 

3.9018 

3.9019 

3.9019 

2  13 

0 

3.9020 

3.9021 

3.9021 

3.9022 

3.9022 

3.9023 

3.9023 

3.9024 

3.9024 

3.9025 

13 

10 

3.9025 

8.9026 

3.9027 

3.9027 

3.9028 

3.9028 

3.9029 

3.9029 

3.9030 

3.9030 

13 

20 

3.9031 

3.9031 

3.9032 

3.9033 

3.9033 

3.9034 

3.9034 

3.9035 

3.9035 

3.9036 

13 

30 

3.9036 

3.9037 

3.9037 

3.9038 

3.9038 

3.9039 

3.9040 

3  9040 

3.9041 

3.9041 

13 

40 

3.9042 

3.9042 

3.9043 

3.9043 

3.9044 

3.9044 

3.9045 

3.9046 

3.9046 

3.9047 

13 

50 

3.9047 

3.9048 

3.9048 

3.9049 

3.9049 

3.9050 

3.9050 

3.9051 

3.9051 

3.9052 

2  14 

0 

3.9053 

3.9053 

3.9054 

3.9054 

3.9055 

3.9055 

3.9056 

8.9056 

3.9057 

3.9057 

14 

10 

3.9058 

3.9058 

3.9059 

3.9060 

3.9060 

3.9061 

3.9061 

3.9062 

3.9062 

3.9063 

14 

20 

3.9063 

3.9064 

3.9064 

3.9065 

3.9066 

3.9066 

3.9067 

3.9067 

3.9068 

3.9068 

14 

30 

3.9069 

3.9069 

3.9070 

3.9070 

3.9071 

3.9071 

3.9072 

3.9073 

3.9073 

3.9074 

14 

40 

3.9074 

3.9075 

8.9075 

3.9076 

3.9076 

3.9077 

3.9077 

3.9078 

3.9078 

3.9079 

14 

50 

3.9079 

3.9080 

3.9081 

3.9081 

3.9082 

3.9082 

3.9083 

3.9083 

3.9084 

3.9084 

2  15 

0 

3.9085 

3.9085 

3.9086 

3.9086 

3.9087 

3.9088 

3.9088 

8.9089 

3.9089 

3.9090 

15 

10 

3.9090 

3.9091 

3.9091 

3.9092 

3.9092 

3.9093 

3.9093 

3.9094 

3.9094 

3.9095 

15 

20 

3.9096 

3.9096 

3.9097 

8.9097 

3.9098 

3.9098 

3.9099 

3.9099 

3.9100 

3.9100 

15 

30 

3.9101 

3.9101 

3.9102 

3.9103 

3.9103 

3.9104 

3.9104 

3.9105 

3.9105 

3.9106 

15 

40 

3.9106 

3.9107 

3.9107 

3.9108 

3.9108 

3.9109 

3.9109 

8.9110 

3.9111 

3.9111 

15 

50 

3.9112 

3.9112 

3.9113 

3.9113 

3.9114 

3.91 14 

3.9115 

3.9115 

3.9116 

3.9116 

2  16 

0 

3.9117 

3.9117 

3.9118 

3.9118 

3.9119 

3.9120 

3.9120 

3.9121 

3.9121 

3.9122 

16 

10 

3.9122 

3.9123 

3.9123 

3.9124 

3.9124 

3.9125 

3.9125 

3.9126 

3.9126 

3.9127 

16 

20 

3.9128 

3.9128 

3.9129 

3.9129 

3.9130 

3.9130 

3.9131 

3.9131 

3.9132 

3.9132 

16 

30 

3.9133 

3.9133 

3.9134 

3.9134 

3.9135 

3.9135 

3.9136 

3.9137 

3.9137 

3.9138 

16 

40 

3.9138 

3.9139 

3.9139 

3.9140 

3.9140 

3.9141 

3.9141 

3.9142 

3.9142 

3.9143 

16 

50 

3.9143 

3.9144 

3.9144 

3.9145 

3.9146 

3.9146 

3.9147 

3.9147 

3.9148 

3.9148 

2  17 

0 

3.9149 

3.9149 

3.9150 

3.9150 

3.9151 

3.9151 

3.9152 

3.9152 

3.9153 

3.9153 

17 

10 

3.9154 

3.9155 

3.9155 

3.9156 

3.9156 

3.9157 

3.9157 

3.9158 

3.9158 

3.9159 

17 

20 

3.9159 

3.9160 

3.9160 

3.9161 

3.9161 

3.9162 

3.9162 

3.9163 

3.9163 

3.9164 

17 

30 

3.9165 

3.9165 

3.9166 

3.9166 

3.9167 

8.9167 

3.9168 

3.9168 

3.9169 

3.9169 

17 

40 

3.9170 

3.9170 

3.9171 

3.9171 

3.9172 

3.9172 

3.9173 

3.9173 

3.9174 

3.9175 

17 

50 

3.9175 

3.9176 

3.9176 

3.9177 

3.9177 

3.9178 

3.9178 

3.9179 

3.9179 

3.9180 

2  18 

0 

3.9180 

3.9181 

3.9181 

3.9182 

3.9182 

3.9183 

3.9183 

3.9184 

3.9184 

3.9185 

18 

10 

3.9186 

3.9186 

3.9187 

3.9187 

3.9188 

3.9188 

3.9189 

3.9189 

3.9190 

3.9190 

18 

20 

3.9191 

3.9191 

3.9192 

3.9192 

3.9193 

3.9193 

3.9194 

3.9194 

3.9195 

3.9195 

18 

30 

3.9196 

3.9197 

3.9197 

3.9198 

3.9198 

3.9199 

3.9199 

3.9200 

3.9200 

3.9201 

18 

40 

3.9201 

3.9202 

3.9202 

3.9203 

3.9203 

3.9204 

3.9204 

3.9205 

3.9205 

3.9206 

18 

50 

3.9206 

3.9207 

3.9207 

3.9208 

3.9209 

3.9209 

3.9210 

3.9210 

3.9211 

3.9211 

2  19 

0 

3.9212 

8.9212 

3.9213 

3.9213 

3.9214 

3.9214 

3.9215 

3.9215 

3.9216 

3.9216 

19 

10 

3.9217 

3.9217 

3.9218 

3.9218 

3.9219 

3.9219 

3.9220 

3.9221 

3.9221 

3.9222 

19 

20 

3.9222 

3.9223 

3.9223 

3.9224 

3.9224 

3.9225 

3.9225 

3.9226 

3.9226 

3.9227 

19 

30 

3.9227 

3.9228 

3.9228 

3.9229 

3.9229 

3.9230 

3.9230 

3.9231 

3.9231 

3.9232 

19 

40 

3.9232 

3.9233 

3.9233 

3.9234 

3.9235 

3.9235 

3.9236 

3.9236 

3.9237 

3.9237 

19 

50 

3.9238 

3.9238 

3.9239 

3.9239 

3.9240 

3.9240 

3.9241 

3.9241 

3.9242 

3.9242 

72 
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TABLE    IX. 




LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

ii 

0 

if 
1 

ii 

2 

ii 

3 

a 

4 

it 

5 

ii 

6 

7 

8" 

a 

9 

2b-2(j«n.  q,. 

3.9243 

3.9243 

3.9244 

3.9244 

3.9245 

3.9245 

3.9246 

3.9246 

3.9247 

3.9247 

20 

10 

3.9248 

3.9248 

3.9249 

3.9250 

3.9250 

3.9251 

3.9251 

3.9252 

3.9252 

3.9253 

20 

20 

3.9253 

3.9254 

3.9254 

3.9255 

3.9255 

3.9256 

3.9256 

3.9257 

3.9257 

3.9258 

20 

30 

3.9258 

3.9259 

3.9259 

3.9260 

3.9260 

3.9261 

3.9261 

3.9262 

3.9262 

3.9263 

20 

40 

3.9263 

3.9264 

3.9264 

3.9265 

3.9265 

3.9266 

8.9267 

3.9267 

3.9268 

3.9268 

20 

50 

3.9269 

3.9269 

3.9270 

3.9270 

3.9271 

3.9271 

3.9272 

3.9272 

3.9273 

3.9273 

2  21 

0 

3.9274 

3.9274 

3.9275 

3.9275 

3.9276 

3.9276 

3.9277 

3.9277 

3.9278 

3.9278 

21 

10 

3.9279 

3.9279 

3.9280 

3.9280 

3.9281 

3.9281 

3.9282 

3.9282 

3.9283 

3.9283 

21 

20 

3.9284 

3.9284 

3.9285 

3.9285 

3.9286 

3.9287 

3.9287 

3.9288 

3.9288 

3.9289 

21 

30 

3.9289 

3.9290 

3.9290 

3.9291 

3.9291 

3.9292 

3.9292 

3.9293 

3.9293 

3.9294 

21 

40 

3.9294 

3.9295 

3.9295 

3.9296 

3.9296 

3.9297 

3.9297 

3.9298 

3.9298 

3.9299 

21 

50 

3.9299 

3.9300 

3.9300 

3.9301 

3.9301 

3.9302 

3.9302 

3.9303 

3.9303 

3.9304 

2  22 

0 

3.9304 

3.9305 

3.9305 

3.9306 

3.9306 

3.9307 

3.9307 

3.9308 

3.9308 

3.9309 

22 

10 

3.9309 

3.9310 

3.9311 

3.9311 

3.9312 

3.9312 

3.9313 

3.9313 

3.9314 

3.9314 

22 

20 

3.9315 

3.9315 

3.9316 

3.9316 

3.9317 

3.9317 

3.9318 

3.9318 

3.9319 

3.9319 

22 

30 

3.9320 

3.9320 

3.9321 

3.9321 

3.9322 

3.9322 

3.9323 

3.9323 

3.9324 

3.9324 

22 

40 

3.9325 

3.9325 

3.9326 

3.9326 

3.9327 

3.9327 

3.9328 

3.9328 

3.9329 

3.9329 

22 

50 

3.9330 

3.9330 

3.9331 

3.9331 

3.9332 

3.9332 

3.9333 

3.9333 

3.9334 

3.9334 

2  23 

0 

3.9335 

3.9335 

3.9336 

3.9336 

3.9337 

3.9337 

3.9338 

3.9338 

3.9339 

3.9339 

23 

10 

3.9340 

3.9340 

3.9341 

3.9341 

3.9342 

3.9342 

3.9343 

3.9343 

3.9344 

3.9344 

23 

20 

3.9345 

3.9345 

3.9346 

3.9346 

3.9347 

3.9348 

3.9348 

3.9349 

3.9349 

3.9350 

23 

30 

3.9350 

3.9351 

3.9351 

3.9352 

3.9352 

3.9353 

3.9353 

3  9354 

3.9354 

3.9355 

23 

40 

3.9355 

3.9356 

3.9356 

3.9357 

3.9357 

8.9358 

3.9358 

3.9359 

3.9359 

3.9360 

23 

50 

3.9360 

3.9361 

3.9361 

3.9362 

3.9362 

3.9363 

3.9363 

3.9364 

3.9364 

3.9365 

2  24 

0 

3.9365 

3.9366 

3.9366 

3.9367 

3.9367 

3.9368 

3.9368 

3.9369 

3.9369 

3.9370  | 

24 

10 

3.9370 

3.9371 

3.9371 

3.9372 

3.9372 

3.9373 

3.9373 

3.9374 

3.9374 

3.9375 

24 

20 

3.9375 

3.9376 

3.9376 

3.9377 

3.9377 

3.9378 

3.9378 

3.9379 

3.9379 

3.9380  | 

24 

30 

3.9380 

3.9381 

3.9381 

3.9382 

3.9382 

3.9383 

3.9383 

3.9384 

3.9384 

3.9385 

24 

40 

3.9385 

3.9386 

3.9386 

3.9387 

3.9387 

3.9388 

3.9388 

3.9389 

3.9389 

3.9390 

24 

50 

3.9390 

3.9391 

3.9391 

3.9392 

3.9392 

3  9393 

3.9393 

3.9394 

3.9394 

8.9395 

2  25 

0 

3.9395 

3.9396 

3.9396 

8.9397 

3.9397 

3.9398 

3.9398 

3.9399 

3.9399 

3.9400 

25 

10 

3.9400 

3.9401 

3.9401 

3.9402 

3.9402 

3.9403 

3.9403 

3.9404 

3.9404 

33405 

25 

20 

3.9405 

3.9406 

3.9406 

3.9407 

3.9407 

3.9408 

3.9408 

3.9409 

3.9409 

33410 

25 

30 

3.9410 

3.9411 

3.9411 

3.9412 

3.9412 

3.9413 

3.9413 

3.9414 

3.9414 

3.9415 

25 

40 

3.9415 

3.9416 

3.9416 

3.9417 

3.9417 

3.9418 

3.9418 

3.9419 

3.9419 

3.9420 

25 

50 

3.9420 

3.9421 

3.9421 

3.9422 

3.9422 

3.9423 

3.9423 

3.9424 

3.9424 

33425 

2  26 

0 

3.9425 

3.9426 

3.9426 

3.9427 

3.9427 

3.9428 

3.9428 

3.9429 

3.9429 

3.9430 

26 

10 

3.9430 

3.9430 

3.9431 

3.9431 

3.9432 

3.9432 

3.9433 

3.9433 

3.9434 

3.9434 

26 

20 

3.9435 

3.9435 

3.9436 

3.9436 

3.9437 

3.9437 

3.9438 

3.9438 

3.9439 

3.9439 

26 

30 

3.9440 

3.9440 

3.9441 

3.9441 

3.9442 

3.9442 

3.9443 

3.9443 

3.9444 

3.9444 

26 

40 

3.9445 

3.9445 

3.9446 

3.9446 

3.9447 

3.9447 

3.9448 

3.9448 

3.9449 

3.9449 

26 

50 

3.9450 

3.9450 

3.9451 

3.9451 

3.9452 

3.9452 

3.9453 

3.9453 

3.9454 

3.9454 

2  27 

0 

3.9455 

3.9455 

3.9456 

3.9456 

3.9457 

3.9457 

3.9458 

3.9458 

3.9459 

3.9459 

27 

10 

3.9460 

3.9460 

3.9461 

3.9461 

3.9462 

3.9462 

3.9463 

3.9463 

3.9464 

3.9464 

27 

20 

3.9465 

3.9465 

3.9466 

3.9466 

3.9466 

3.9467 

3.9467 

3.9468 

3.9468 

3.9469 

27 

30 

3.9469 

3.9470 

3.9470 

3.9471 

3.9471 

3.9472 

3.9472 

3.9473 

3.9473 

3.9474 

27 

40 

3.9474 

3.9475 

3.9475 

3.9476 

3.9476 

3.9477 

8.9477 

3.9478 

3.9478 

3.9479 

27 

50 

3.9479 

3.9480 

3.9480 

3.9481 

3.9481 

3.9482 

3.9482 

3.9483 

3.9483 

3.94*4 

2  28 

0 

3.9484 

3.9485 

3.9485 

3.9486 

3.9486 

3.9487 

3.9487 

3.9488 

3.9488 

3.9489 

28 

10 

3.9489 

3.9490 

3.9490 

3.9490 

3.9491 

8.9491 

3.9492 

3.9492 

3.9493 

3.9493 

23 

20 

3.9494 

3.9494 

3.9495 

3.9495 

3.9496 

3.9496 

3.9497 

3.9497 

3.9498 

3.9498 

28 

30 

3.9499 

3.9499 

3.9500 

3.9500 

3.9501 

3.9501 

3.9502 

3.9502 

3.9503 

3.9503 

28 

40 

3.9504 

3.9504 

3.9505 

3.9505 

8.9506 

3.9506 

3.9507 

3.9507 

3.9508 

3.9508 

28 

50 

3.9509 

3.9509 

3.9509 

3.9510 

3.9510 

3.9511 

8.9511 

3.9512 

3.9512 

3.9513 

2  29 

0 

3.9513 

3.9514 

3.9514 

3.9515 

3.9515 

3.9516 

3.9516 

3.9517 

3.9517 

3.9518 

29 

10 

3.9518 

3.9519 

3.9519 

3.9520 

3.9520 

3.9521 

3.9521 

3.9522 

3.9522 

3.9523 

29 

20 

3.9523 

3.9524 

3.9524 

3.9525 

3.9525 

3.9526 

3.9526 

3.9526 

3.9527 

3.9527 

29 

30 

3.9528 

3.9528 

3.9529 

3.9529 

3.9530 

3.9530 

3.9531 

8.9531 

3.9532 

3.9532 

29 

40 

3.9533 

3.9533 

3.9534 

3.9534 

3.9535 

3.9535 

3.9536 

3.9536 

3.9537 

3  9537  , 

29 

V 

50 

3.9538 

3.9538 

3.9539 

3.9539 

3.9540 

3.9540 

3.9540 

3.9541 

3.9541 

3.954*1) 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

0 

1 

£ 

$ 

u 

4 

& 

IT 

6 

u 

7 

& 

§ 

3.9542 

3.9543 

3.9543 

3.9544 

3.9544 

3.9545 

3.9545 

8.9546 

3.9546 

3.9547 

30 

10 

3.9547 

3.9548 

3.9548 

8.9549 

3.9549 

3.9550 

3.9550 

3.9551 

3.9551 

3.9552 

30 

20 

3.9552 

3.9553 

3.9553 

3.9554 

3.9554 

3.9554 

3.9555 

3.9555 

3.9556 

3.9556 

30 

30 

8.9557 

3.9557 

3.9558 

3.9558 

3.9559 

3.9559 

3.9560 

3.9560 

3.9561 

3.9561 

30 

40 

3.9562 

3.9562 

3.9563 

3.9563 

3.9564 

3.9564 

3.9565 

3.9565 

3.9566 

3.9566 

30 

50 

3.9566 

3.9567 

3.9567 

3.9568 

3.9568 

3.9569 

3.9569 

3.9570 

3.9570 

3.9571 

2  31 

0 

3.9571 

3.9572 

3.9572 

3.9573 

3.9573 

3.9574 

3.9574 

3.9575 

3.9575 

3.9576 

31 

10 

3.9576 

8.9577 

3.9577 

3.9578 

3.9578 

3.9578 

3.9579 

3.9579 

3.9580 

3.9580 

31 

20 

3.9581 

3.9581 

8.9582 

3.9582 

3.9583 

3.9583 

3.9584 

3.9584 

3  9585 

3.9585 

31 

30 

3.9586 

3.9586 

3.9587 

3.9587 

3.9588 

3.9588 

3.9589 

3.9589 

3.9589 

3.9590 

31 

40 

3.9590 

3.9591 

3.9591 

3.9592 

3.9592 

3.9593 

3.9593 

3.9594 

3.9594 

3.9595 

31 

50 

3.9595 

8.9596 

3.9596 

3.9697 

3.9597 

3.9598 

3.9598 

3.9599 

3.9599 

3.9599 

2  32 

0 

3.9600 

3.9600 

3.9601 

3.9601 

3.9602 

3.9602 

3.9603 

3.9603 

8.9604 

3.9604 

32 

10 

3.9605 

3.9605 

3.9606 

3.9606 

3.9607 

3.9607 

3.9608 

3.9608 

3.9609 

3.9609 

32 

20 

3.9609 

3.9610 

3.9610 

3.961 1 

3.9611 

3.9612 

3.9612 

3.9613 

3.9613 

3.9614 

32 

30 

3.9614 

3.9615 

3.9615 

3.9616 

3.9616 

3.9617 

3.9617 

3.9618 

3.9618 

3.9618 

32 

40 

3.9619 

3.9619 

3.9620 

3.9620 

3.9621 

8.9621 

3.9622 

3.9622 

3.9623 

39623 

32 

50 

3.9624 

8.9624 

3.9625 

3.9625 

3.9626 

3.9626 

3.9627 

3.9627 

3.9627 

3.9628 

2  33 

0 

3.9628 

3.9629 

3.9629 

3.9630 

3.9630 

8.9631 

3.9631 

3.9632 

3.9632 

3.9633 

33 

10 

3.9633 

3.9634 

3.9634 

3.9634 

3.9635 

3.9635 

3.9636 

3.9636 

3.9637 

3.9637 

33 

20 

3.9638 

3.9638 

3.9639 

3.9639 

3.9640 

3.9640 

3.9641 

3.9641 

3.9642 

3.9642 

33 

30 

3.9642 

3.9643 

3.9643 

3.9644 

3.9644 

3.9645 

3.9645 

3.9646 

3.9646 

3.9647 

33 

40 

3.9647 

3.9648 

3.9648 

3.9649 

3.9649 

3.9650 

3.9650 

3.9651 

3.9651 

3.9652 

33 

50 

3.9652 

3.9653 

3.9653 

3.9653 

3.9654 

3.9654 

3.9655 

3.9655 

3.9656 

3.9656 

2  34 

0 

3.9657 

3.9657 

3.9658 

3.9658 

3.9658 

3.9659 

3.9659 

3.9660 

3.9660 

3.9661 

34 

10 

•3.9661 

3.9662 

3.9662 

3.9663 

3.9663 

3.9664 

3.9664 

3.9665 

3.9665 

3.9665 

34 

20 

3.9666 

3.9666 

3.9667 

3.9667 

3.9668 

3.9668 

3.9669 

3.9669 

3.9670 

3.9670 

34 

30 

3.9671 

3.9671 

3.9672 

3.9672 

3.9672 

3.9673 

3.9673 

3.9674 

3.9674 

3.9675 

34 

40 

3.9675 

3.9676 

3.9676 

3.9677 

3.9677 

3.9678 

3.9678 

3.9679 

3.9679 

3.9680 

34 

50 

8.9680 

3.9681 

3.9681 

3.9682 

3.9682 

3.9682 

3.9683 

3.9683 

3.9684 

3.9684 

2  35 

0 

3.9685 

8.9685 

3.9686 

3.9686 

3.9687 

3.9687 

3.9688 

3.9688 

3.9689 

3.9689 

35 

10 

3.9689 

3.9690 

3.9690 

3.9691 

3.9691 

3.9692 

3.9692 

3.9693 

3.9693 

3.9694 

35 

20 

3.9694 

3.9695 

3.9695 

3.9696 

3.9696 

3.9696 

3.9697 

3.9697 

3.9698 

3.9698 

35 

30 

3.9699 

3.9699 

3.9700 

3.9700 

3.9701 

3.9701 

3.9702 

3.9702 

3.9703 

3.9703 

35 

40 

3.9703 

3.9704 

3.9704 

3.9705 

3.9705 

3.9706 

3.9706 

3.9707 

3.9707 

3.9708 

35 

50 

3.9708 

3.9709 

3.9709 

3.9710 

3.9710 

3.9710 

3.9711 

3.9711 

3.9712 

3.9712 

2  36 

0 

3.9713 

3.9713 

3.9714 

3.9714 

3.9715 

3.9715 

3.9716 

3.9716 

3.9716 

3.9717 

36 

10 

3.9717 

3.9718 

3.9718 

3.9719 

3.9719 

3.9720 

3.9720 

3.9721 

3.9721 

3.9722 

36 

20 

3.9722 

3.9722 

3.9723 

3.9723 

8.9724 

3.9724 

3.9725 

3.9725 

3.9726 

3.9726 

36 

30 

3:9727 

3.9727 

3.9728 

3.9728 

3.9729 

3.9729 

3.9729 

3.9730 

3.9730 

3.9731 

36 

40 

3.9731 

3.9732 

3.9732 

3.9733 

3.9733 

3.9734 

3.9734 

3.9735 

3.9735 

3.9735 

36 

50 

3.9736 

3.9736 

3.9737 

3.9737 

3.9738 

3.9738 

3.9739 

3.9739 

3.9740 

3.9740 

2  37 

0 

3.9741 

3.9741 

3.9741 

3.9742 

3.9742 

3.9743 

3.9743 

3.9744 

3.9744 

3.9745 

37 

10 

3.9745 

3.9746 

3  9746 

3.9746 

3.9747 

3.9747 

3.9748 

3.9748 

3.9749 

3.9749 

37 

20 

3.9750 

3.9750 

8.9751 

3.9751 

3.9752 

3.9752 

3.9752 

3.9753 

3.9753 

3.9754 

37 

30 

3.9754 

3.9755 

3.9755 

3.9756 

3.9756 

3.9757 

3.9757 

3.9758 

3.9758 

3.9758 

37 

40 

3.9759 

3.9759 

3.9760 

8.9760 

3.9761 

3.9761 

3.9762 

3.9762 

3.9763 

3.9763 

37 

50 

3.9763 

89764 

3.9764 

3.9765 

3.9765 

3.9766 

3.9766 

3.9767 

3.9767 

3.9768 

2  38 

0 

3.9768 

3.9769 

3.9769 

3.9769 

3.9770 

3.9770 

3.9771 

3.9771 

3.9772 

3.9772 

38 

10 

3.9773 

3.9773 

3.9774 

3.9774 

3.9774 

3.9775 

3.9775 

3.9776 

3.9776 

3.9777 

38 

20 

3.9777 

3.9778 

3.9778 

3.9779 

3.9779 

3.9779 

3.9780 

3.9780 

3.9781 

3.9781 

38 

30 

3.9782 

3.9782 

3.9783 

3.9783 

3.9784 

3.9784 

3.9785 

3.9785 

3.9785 

3.9786 

38 

40 

3.9786 

3.9787 

3.9787 

3.9788 

3.9788 

3.9789 

3.9889 

3.9790 

3.9790 

3.9790 

38 

50 

3.9791 

3.9791 

3.9792 

3.9792 

3.9793 

3.9793 

3.9794 

3.9794 

3.9795 

8.9795 

2  39 

0 

3  9795 

3.9796 

3.9796 

8.9797 

3.9797 

3.9798 

3.9798 

3.9799 

3.9799 

3.9800 

39 

10 

3.9800 

3.9800 

3.9801 

3.9801 

3.9802 

3.9802 

3.9803 

3.9803 

3.9804 

3.9804 

39 

20 

3.9805 

3.9805 

3.9805 

3.9806 

3.9806 

3.9807 

3.9807 

3.9808 

3.9808 

3.9809 

89 

30 

3.9809 

3.9810 

3.9810 

3.9810 

3.9811 

3.9811 

3.9812 

3.9812 

3.9813 

3.9813 

89 

40 

3.9814 

3.9814 

3.9815 

3.9815 

3.9815 

3.9816 

3.9816 

3.9817 

8.9817 

3.9818 

39 

50 

3.9818 

3.9819 

3.9819 

3.9819 

3.9820 

3.9820 

3.9821 

3.9821 

3.9822 

3.9822 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.           I 

Arc. 

u 

0 

1 

i 

i 

a 

4 

a 

5 

6 

m 

7 

4 

*     fl 

9 

O.         1        n 

2h-40ro*  0»- 

3.9823 

3.9823 

3.9824 

3.9824 

3.9825 

3.9825 

3.9825 

3.9826 

3.982* 

348271 

40 

10 

3.9827 

3.9828 

3.9828 

3.9829 

3.9829 

3.9829 

3.9830 

3.9830 

3.9831 

34831 1 

40 

20 

3.9832 

3.9832 

3.9833 

3.9833 

3.9834 

3.9834 

3.9834 

3.9835 

3.9832 

34336 

40 

30 

8.9836 

3.9837 

3.9837 

3.9838 

3.9838 

3.9839 

3.9839 

3.9839 

3.9840 

3.9840 

40 

40 

3.9841 

3.9841 

3.9842 

3.9842 

3.9843 

3.9843 

3.9843 

3.9844 

3.9844 

34845  f 

40 

50 

3.9845 

3.9846 

3.9846 

3.9847 

3.9847 

3.9848 

3.9848 

3.9848 

3.9849 

34849  J 

2  41 

0 

3.9850 

3.9850 

3.9851 

3.9851 

3.9852 

3.9852 

3.9852 

3.9853 

3.9853 

34854 

41 

10 

3.9854 

3.9855 

3.9855 

3.9856 

3.9856 

3.9857 

3.9857 

3.9857 

3.9858 

35858 

41 

20 

3.9859 

3.9859 

3.9860 

3.9860 

8.9861 

3.9861 

3.9861 

3.9862 

3.986S 

34863 1 

41 

30 

3.9863 

3.9864 

3.9864 

3.9865 

3.9865 

3.9865 

3.9866 

3.9866 

3.9867 

348671 

41 

40 

3.9868 

3.9868 

3.9869 

3.9869 

3.9870 

3.9870 

3.9870 

3.9871 

3.9871 

34872  0 

41 

50 

3.9872 

3.9873 

3.9873 

3.9874 

3.9874 

3.9874 

3.9875 

3.9875 

3.9876 

34876  J 

2  42 

0 

3.9877 

8.9877 

3.9878 

3.9878 

3.9878 

3.9879 

3.9879 

3.9880 

3.9880 

34881 

42 

10 

3.9881 

3.9882 

3.9882 

3.9882 

3.9883 

3.9883 

3.9884 

3.9884 

3.9885 

34885 

42 

20 

3.9886 

3.9886 

8.9886 

3.9887 

3.9887 

3.9888 

3.9888 

3.9889 

3.9889 

34890 

42 

30 

3.9890 

3.9890 

3.9891 

3.9891 

3.9892 

3.9892 

3.9893 

3.9893 

3.9894 

34894 

42 

40 

3.9894 

3.9895 

3.9895 

3.9896 

3.9896 

3.9897 

8.9897 

3.9898 

3.9898 

34898 

42 

50 

3.9899 

3.9899 

3.9900 

3.9900 

3.9901 

3.9901 

3.9902 

3.9902 

3.9903 

34903 

2  43 

0 

3.9903 

3.9904 

3.9904 

3.9905 

3.9905 

3.9906 

3.9906 

3.9906 

3.9907 

3.9907 

43 

10 

3.9908 

3.9908 

3.9909 

3.9909 

3.9910 

3.9910 

3.9910 

3.9911 

3.9911 

3.9912 

| 

43 

20 

3.9912 

3.9913 

3.9913 

8.9914 

3.9914 

3.9914 

3.9915 

3.9915 

3.9916 

34916 

| 

43 

30 

3.9917 

3.9917 

3.9918 

3.9918 

3.9918 

3.9919 

3.9919 

3  9920 

3.9920 

34921 

i 

43 

40 

3.9921 

3.9922 

3.9922 

3.9922 

3.9923 

3.9923 

3.9924 

3.9924 

3.9925 

3.9925 

1 
i 

43 

50 

3.9926 

8.9926 

3.9926 

3.9927 

3.9927 

3.9928 

3.9928 

3.9929 

3.9929 

3.9930 

2  44 

0 

3.9930 

3.9930 

3.9931 

3.9931 

3.9932 

3.9932 

3.9933 

3.9933 

3.9933 

34934  ? 

44 

10 

8.9934 

3.9935 

3.9935 

3.9936 

3.9936 

3.9937 

3.9937 

3.9937 

3.9938 

34938  p 

44 

20 

3.9939 

3.9939 

3.9940 

3.9940 

3.9941 

3.9941 

8.9941 

3.9942 

3.9942 

3.9943, 

44 

30 

3.9943 

3.9944 

3.9944 

3.9944 

3.9945 

3.9945 

3.9946 

3.9946 

8.9947 

3.9947  || 

44 

40 

3.9948 

3.9948 

3.9948 

3.9949 

3.9949 

3.9950 

3.9950 

3.9951 

3.9951 

34953 1| 

44 

50 

3.9952 

3.9952 

3.9953 

3.9953 

3.9954 

39954 

3.9955 

3.9955 

3.9955 

3495611 

2  45 

0 

3.9956 

8.9957 

8.9957 

3.9958 

3.9958 

3.9959 

3.9959 

3.9959 

3.9960 

34960  | 

45 

10 

3.9961 

3.9961 

3.9962 

3.9962 

3.9962 

3.9963 

3.9963 

3.9964 

3.9964 

3.9965 

45 

20 

3.9965 

3.9966 

3.9966 

3.9966 

3.9967 

3.9967 

3.9968 

3.9968 

3.9969 

3.9969 

45 

30 

3.9969 

3.9970 

3.9970 

3.9971 

3.9971 

3.9972 

3.9972 

3.9973 

8.9973 

3.9973  II 

45 

40 

3.9974 

8.9974 

3.9975 

3.9975 

3.9976 

3.9976 

3.9976 

3.9977 

8.9977 

8.99781' 

45 

50 

3.9978 

3.9979 

3.9979 

3.9980 

3.9980 

3.9980 

3.9981 

3.9981 

8.9982 

3.9982 

2  46 

0 

3.9983 

3.9983 

3.9983 

3.9984 

3.9984 

3.9985 

3.9985 

3.9986 

3.9986!  34987 

46 

10 

3.9987 

3.9987 

3.9988 

3.9988 

3.9989 

3.9989 

3.9990 

3.9990 

3.9990    3.9991 

46 

20 

3.9991 

3.9992 

3.9992 

3.9993 

3.9993 

3.9993 

3.9994 

3.9994 

3.9995 

3.9995 

46 

30 

3.9996 

3.9996 

3.9997 

3.9997 

3.9997 

3.9998 

3.9998 

3.9999 

3.9999 

4.0000 

46 

40 

4.0000 

4.0000 

4.0001 

4.0001 

4.0002 

4.0002 

4.0003 

4.0003 

4.0003 

4.0004 

46 

50 

4.0004 

4.0005 

4.0005 

4.0006 

4.0006 

4.0007 

4.0007 

4.0007 

4.0008 

4.0006 

2  47 

0 

4.0009 

4.0009 

4.0010 

4.0010 

4.0010 

4.0011 

4.0011 

4.0012 

4.0012 

4.0013 

47 

10 

4.0013 

4.0013 

4.0014 

4.0014 

4.0015 

4.0015 

4.0016 

4.0016 

4.0016 

4.0017 

47 

20 

4.0017 

4.0018 

4.0018 

4.0019 

4.0019 

4.0019 

4.0020 

4.0020 

4.0021 

4-0021 

47 

30 

4.0022 

4.0022 

4.0023 

4.0023 

4.0023 

4.0024 

4.0024 

4.0025 

4.0025 

4.0026 

47 

40 

4.0026 

4.0026 

4.0027 

4.0027 

4.0028 

4.0028 

4.0029 

4.0029 

4.0029 

44030 

47 

50 

4.0030 

4.0031 

4.0031 

4.0032 

4.0032 

4.0032 

4.0033 

4.0033 

4.0034 

44034 

2  48 

0 

4.0035 

4.0035 

4.0035 

4.0036 

4.0036 

4.0037 

4.0037 

4.0038 

4.0038 

44038 

48 

10 

4.0039 

4.0039 

4.0040 

4.0040 

4.0041 

4.0041 

4.0041 

4.0042 

4.0042 

44043 

48 

20 

4.0043 

4.0044 

4.0044 

4.0045 

4.0045 

4.0045 

4.0046 

4.0046 

4.0047 

4.0047 

44051 
4.0056 
44060 

48 

30 

4.0048 

4.0048 

4.0048 

4.0049 

4.0049 

4.0050 

4.0050 

4.0051 

4.0051 

48 

40 

4.0052 

4.0052 

4.0053 

4.0053 

4.0054 

4.0054 

4.0054 

4.0055 

4.0055 

48 

50 

4.0056 

4.0057 

4.0057 

4.0057 

4.0058 

4.0058 

4.0059 

4.0059 

4.0060 

2  49 

0 

4.0060 

4.0061 

4.0061 

4.0062 

4.0062 

4.0063 

4.0063 

4.0063 

4.0064 

44064 
4.0069 
4.0073 
4.0077 
4.0081 
4J0O86J 

49 

10 

4.0065 

4.0065 

4.0066 

4.0066 

4.0066 

4.0067 

4.0067 

4.0068 

4.0068 

49 

20 

4.0069 

4.0069 

4.0070 

4.0070 

4.0071 

4.0071 

4.0072 

4.0072 

4.0072 

49 

30 

4.0073 

4.0074 

4.0074 

4.0074 

4.0075 

4.0075 

4.0076 

4.0076 

4.0077 

49 

40 

4.0077 

4.0078 

4.0078 

4.0079 

4.0079 

4.0080 

4.0080 

4.0080 

4.0081 

49 

50 

4.0082 

4.0082 

4.0083 

4.0083 

4.0083 

4.0084 

4.0084 

4.0085 

4.0085 
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TABLE   IX. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OB  TIME. 

Arc 

0 

a 
1 

if 

2 

u 

3 

i 

5 

a 

6 

•f 

& 

u 

9 

O.    1    II 

2h*50nu  0*' 

4.0086 

4.0086 

4.0087 

4.0087 

4.0088 

4.0088 

4.0089 

4.0089 

4.0089 

4.0090 

50 

10 

4.0090 

4.0091 

4.0091 

4.0092 

4.0092 

4.0092 

4.0093 

4.0093 

4.0094 

4.0094 

50 

20 

4.0095 

4.0095 

4.0095 

4.0096 

4.0096 

4.0097 

4.0097 

4.0097 

4.0098 

4.0098 

50 

30 

4.0099 

4.0099 

4.0100 

4.0100 

4.0100 

4.0101 

4.0101 

4.0102 

4.0102 

4.0103 

50 

40 

4.0103 

4.0103 

4.0104 

4.0104 

4.0105 

4.0105 

4.0106 

4.0106 

4.0106 

4.0107 

50 

50 

4.0107 

4.0108 

4.0108 

4.0109 

4.0109 

4.0109 

4.0110 

4.0110 

4.0111 

4.0111 

2  51 

0 

4.0111 

4.0112 

4.0112 

4.0113 

4.0113 

4.0114 

4.0114 

4.0114 

4.0115 

4.0115 

51 

10 

4.0116 

4.0116 

4.0117 

4.0117 

4.0117 

4.0118 

4.0118 

4.0119 

4  0119 

4.0120 

51 

20 

4.0120 

4.0120 

4.0121 

4.0121 

4.0122 

4.0122 

4.0122 

4.0123 

4.0123 

4.0124 

51 

30 

4.0124 

4.0125 

4.0125 

4.0125 

4.0126 

4.0126 

4.0127 

4.0127 

4.0128 

4.0128 

51 

40 

4.0128 

4.0129 

4.0129 

4.0130 

4.0180 

4.0130 

4.0131 

4.0131 

4.0132 

4.0132 

51 

50 

4.0133 

4.0133 

4.0133 

4.0134 

4.0134 

4.0135 

4.0135 

4.0136 

4.0136 

4.0136 

2  52 

0 

4.0137 

4.0137 

4.0138 

4.0138 

4.0138 

4.0139 

4.0139 

4.0140 

4.0140 

4.0141 

52 

10 

4.0141 

4.0141 

4.0142 

4.0142 

4.0143 

4.0143 

4.0144 

4.0144 

4.0144 

4.0145 

52 

20 

4.0145 

4.0146 

4.0146 

4.0146 

4.0147 

4.0147 

4.0148 

4.0148 

4.0149 

4.0149 

52 

30 

4.0149 

4.0150 

4.0150 

4.0151 

4.0151 

4.0152 

4.0152 

4.0153 

4.0153 

4.0153 

52 

40 

4.0154 

4.0154 

4.0154 

4.0155 

4.0155 

4.0156 

4.0156 

4.0157 

4.0157 

4.0157 

52 

50 

4.0158 

4.0158 

4.0159 

4.0159 

4.0159 

4.0160 

4.0160 

4.0161 

4.0161 

4.0162 

2  58 

0 

4.0162 

4.0162 

4.0163 

4.0163 

4.0164 

4.0164 

4.0164 

4.0165 

4.0165 

4.0166 

53 

10 

4.0166 

4.0167 

4.0167 

4.0167 

4.0168 

4.0168 

4.0169 

4.0169 

4.0169 

4.0170 

53 

20 

4.0170 

4.0171 

4.0171 

4.0172 

4.0172 

4.0172 

4.0173 

4.0173 

4.0174 

4.0174 

53 

30 

4.0175 

4.0175 

4.0175 

4.0176 

4.0176 

4.0177 

4.0177 

4.0177 

4.0178 

4.0178 

53 

40 

4.0179 

4.0179 

4.0180 

4.0180 

4.0180 

4.0181 

4.0181 

4.0182 

4.0182 

4.0182 

53 

50 

4.0183 

4.0183 

4.0184 

4.0184 

4.0185 

4.0185 

4.0185 

4.0186 

4.0186 

4.0187 

2  54 

0 

4.0187 

4.0187 

4.0188 

4.0188 

4.0189 

4.0189 

4.0190 

4.0190 

4.0190 

4.0191 

54 

10 

4.0191 

4.0192 

4.0192 

4.0192 

4.0193 

4.0193 

4.0194 

4.0194 

4.0194 

4.0195 

54 

20 

4.0195 

4.0196 

4.0196 

4.0197 

4.0197 

4.0197 

4.0198 

4.0198 

4.0199 

4.0199 

54 

30 

4.0199 

4.0200 

4.0200 

4.0201 

4.0201 

4.0202 

4.0202 

4.0202 

4.0203 

4.0203 

54 

40 

4.0204 

4.0204 

4.0204 

4.0205 

4.0205 

4.0206 

4.0206 

4.0207 

4.0207 

4.0207 

54 

50 

4.0208 

4.0206 

4.0209 

4.0209 

4.0209 

4.0210 

4.0210 

4.0211 

4.0211 

4.0211 

2  55 

0 

4.0212 

4.0212 

4.0213 

4.0213 

4.0214 

4.0214 

4.0214 

4.0215 

4.0215 

4.0216 

55 

10 

4.0216 

4.0216 

4.0217 

4.0217 

4.0218 

4.0218 

4.0219 

4.0219 

4.0219 

4.0220 

55 

20 

4.0220 

4.0221 

4.0221 

4.0221 

4.0222 

4.0222 

4.0223 

4.0223 

4.0223 

4.0224 

55 

30 

4.0224 

4  0225 

4.0225 

4.0225 

4.0226 

4.0226 

4.0227 

4.0227 

4.0228 

4.0228 

55 

40 

4.0228 

4.0229 

4.0229 

4.0230 

4.0230 

4.0230 

4.0231 

4.0231 

4.0232 

4.0232 

55 

50 

4.0233 

4.0233 

4.0233 

4.0234 

4.0234 

4.0235 

4.0235 

4.0235 

4.0236 

4.0236 

2  56 

0 

4.0237 

4.0237 

4.0237 

4.0238 

4.0238 

4.0239 

4.0239 

4.0240 

40240 

4.0240 

56 

10 

4.0241 

4.0241 

4.0242 

4.0242 

4.0242 

4.0243 

4.0243 

4.0244 

4.0244 

4.0244 

56 

20 

4.0245 

4.0245 

4.0246 

4.0246 

4.0246 

4.0247 

4.0247 

4.0248 

4.0248 

4.0249 

56 

30 

4.0249 

4.0249 

4.0250 

4.0250 

4.0251 

4.0251 

4.0251 

4.0252 

4.0252 

4.0253 

56 

40 

4.0253 

4.0253 

4.0254 

4.0254 

4.0255 

4.0255 

4.0256 

4.0256 

4.0256 

4.0257 

56 

50 

4.0257 

4.0258 

4  0258 

4.0258 

4.0259 

4.0259 

4.0260 

4.0260 

4.0260 

4.0261 

2  57 

0 

4.0261 

4.0262 

4.0262 

4.0262 

4.0263 

4.0263 

4.0264 

4.0264 

4.0265 

4.0265 

57 

10 

4.0265 

4.0266 

4.0266 

4.0267 

4.0267 

4.0267 

4.0268 

4.0268 

4.0269 

4.0269 

57 

20 

4.0269 

4.0270 

4.0270 

4.0271 

4.0271 

4.0271 

4.0272 

4.0272 

4.0273 

4.0273 

57 

30 

4.0273 

4.0274 

4.0274 

4.0275 

4.0275 

4.0276 

4.0276 

4.0276 

4.0277 

4.0277 

57 

40 

4.0278 

4.0278 

4.0278 

4.0279 

4.0279 

4.0280 

4.0280 

4.0280 

4.0281 

4.0281 

57 

50 

4.0282 

4.0282 

4.0282 

4.0283 

4.0283 

4.0284 

4.0284 

4.0284 

4.0285 

4.0285 

2  58 

0 

4.0286 

4.0286 

4.0287 

4.0287 

4.0287 

4.0288 

4.0288 

4.0289 

4.0289 

4.0289 

58 

10 

4.0290 

4.0290 

4.0291 

4.0291 

4.0291 

4.0292 

4.0292 

4.0293 

4.0293 

4.0293 

58 

20 

4.0294 

4.0294 

4.0295 

4.0295 

4.0295 

4.0296 

4.0296 

4.0297 

4.0297 

4.0297 

58 

30 

4.0298 

4.0298 

4.0299 

4.0299 

4.0300 

4.0300 

4.0300 

4.0301 

4.0301 

4.0302 

58 

40 

4.0302 

4.0302 

4.0303 

4.0303 

4.0304 

4.0304 

4.0304 

4.0305 

4.0305 

4.0306 

58 

50 

4.0306 

4.0306 

4.0307 

4.0307 

4.0308 

4.0308 

4.0308 

4.0309 

4.0309 

4.0310 

2  59 

0 

4.0310 

4.0310 

4.0311 

4.0311 

4.0312 

4.0312 

4.0312 

4.0313 

4.0313 

4.0314 

59 

10 

4.0314 

4.0314 

4.0315 

4.0315 

4.0316 

4.0316 

4.0317 

4.0317 

4.0317 

4.0318 

59 

20 

4.0318 

4.0319 

4.0319 

4.0319 

4.0320 

4.0320 

4.0321 

4.0321 

4.0321 

4.0322 

59 

30 

4.0322 

4.0323 

4.0323 

4.0323 

4.0324 

4.0324 

4.0325 

4.0325 

4.0325 

4.0326 

59 

40 

4.0326 

4.0327 

4.0327 

4.0327 

4.0328 

4.0328 

4.0329 

4.0329 

4.0329 

4.0330  i 

59 

50 

4.0330 

4.0331 

4.0331 

4.0331 

4.0332 

4.0332 

4.0333 

4.0333 

4.0333 

4.0334  . 
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TABLE    X. 


TABLE,    SHOWING   THE   CORRECTION    REQUIRED,    ON   ACCOUNT    OF 

SECOND  DIFFERENCES  OF  THE  MOONS  MOTION,  IN  FINDING 

THE    GREENWICH   TIME    CORRESPONDING    TO    A 

CORRECTED   LUNAR   DISTANCE. 

' 

Approximate 
Interval. 

Difference  of  the  Proportional  Logarithm  in  the  Ephemerii. 

j 

2  4 

6 

8   1 

018 

14 

16 

18 

20 

222 

a.    i 
0 
1 
3 

4 
5 
5 

6 
6 
7 

7 

4  26 

i.    a. 
0    0 

2  2 

3  3 

4  5 

5  6 

6  6 

7  7 
7    8 

7  8 

8  8 

281 

a.    i 
0 
2 
3 

5 

6 

7 

8 
8 
9 
9 

912  14 

i.    a.    a. 
0    0    0 
2    2    2 

4  4    4 

5  6    6 

6  7    7 

7  8    8 

8  9    9 

9  9  10 
9  10  10 
9  10  11 

16 

a. 
0 
2 

4 

6 
8 
9 

10 
11 
11 
11 

18 

a. 
0 
2 
5 

7 
8 
9 

10 
11 
12 
12 

40  42 

44 

a. 
0 
3 
5 

8 
10 
11 

12 
13 
14 
14 

46 

8 

0 
3 
6 

8 
10 
12 

18 
14 
14 
14 

48  M  a 

B.       8.      3L 

OOO 
3     3    3 
6     6     6 

8     9    9 
10  11  11 

12  13  13 

13  14  14 

14  15  15 

15  15  16 
15  16  16 

1 

h.  m. 
0     0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
1  10 
1  20 
1  30 

!    h.  m. 

j   0    0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
1  10 
1  20 
1  30 

h.  m. 
0     0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
1  10 
1  20 
1  30 

h.  m. 
3     0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 

1  30 

h.  m. 

3  0 

2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 

1  30 

h.  m 

3  0 

2  50 
2  40 

2  30 
2  20 
2  10 

2    0 
1  50 
140 
1  30 

a.    a 

0    ( 

0    ( 
0 

0 
0 

1 

1 
1 
1 

1 

.    a. 
D'O 
3    0 
I     1 

I     1 
I     1 
I    2 

1    2 
I    2 
I    2 
I    2 

a. 
0 

1 
1 

2 
2 
2 

2 
2 
3 
3 

a.    a. 

0  0 

1  1 

1  2 

2  2 

2  3 

3  3 

3    3 
3    4 
3    4 
3    4 

a. 
0 
1 
2 

2 

3 
4 

4 
4 
4 
4 

a. 
0 
1 
2 

3 
3 

4 

4 
5 
5 
5 

a. 

0 

I 
2 

3 

4 
5 

5 
5 
6 
6 

a. 
0 
1 
2 

3 

4 
5 

6 
6 
6 
6 

a.    a. 
0    0 
3    3 
5    5 

7    7 
9    9 

10  10 

11  12 

12  12 
12  13 
12  13 

i 

Difference  of  the  Proportional  Logarithm*  in  the  Ephemeris. 

U6 

8. 

.0 

4 
7 

9  1 
12  1 

14  1 

15  1 

16  1 

17  1 
17  1 

6  68 

8.      8. 

0    0 
4    4 

7  7 

0  10 
2  13 
4  15 

6  16 

7  17 

7  18 

8  18 

60  t 
6 

4 
7 

10  1 
13  1 
15  1 

17  1 

18  I 

19  1 
19  I 

>2  64 
6  6 

4    4 

8    8 

1  11 

3  14 

6  16 

7  18 

8  19 
920 

9  20 

66 
6 

4 
8 

12 
14 
16 

18 
19 
20 
,21 

68 

0 
4 

8 

12 
15 
17 

19 
20 
21 
21 

70 

6 

5 
9 

12 
15 
17 

19 
21 
21 
22 

72 
6 

5 
9 

13 
16 
18 

20 

21 
22 
23 

1 

74  7 
6 

5 
9 

13  1 
16  1 
19  1 

21  2 

22  S 

23  S 
23  S 

6  78 

6  6 

5  5 
9  10 

3  14 

6  17 
9  20 

1  22 
223 
.3  24 

4  24 

80  8 
6 

5 
10  1 

14  1 
,17  I 
,20  2 

22  2 

24  2 

25  2 

25  2 

1      i 

2  84 
i  6 

5    6 

0  10 

4  14 
8  18 

1  21 

3  23 

4  25 

5  26 

5  26 

86 

a. 

0 

6 

11 

15 
19 
22 

24 

25 

J26 

27 

88 

a. 

0 

6 

11 

15 
19 
22 

24 
26 
27 
27 

90 

a. 

0 

6 

11 

16 
19 

" 

25 
27 
28 

i28 

92 

a. 

0 

6 

11 

16 
20 
23 

25 
27 
28 
29 

94 

a. 

0 

6 

12 

16 
20 
23 

26 
28 
29 
29 

96 

a. 

0 

6 

12 

17 
21 
24 

27 
28 

2$ 
30 

98 

a. 

0 

6 

12 

17 
21 
24 

27 
29 
30 
31 

100 

a. 
0 
7 

12 

17 
22 
25 

28 
30 
31 
31 

102 

a. 

0 

7 

13 

18 
22 
26 

28 
30 
31 
32 

1 

Difference  of  the  Proportional  Logarithm!  in  the  Ephemerii.           1 

104 

0 

7 

13 

18 
22 
26 

29 
31 
32 
32 

106 

0 

7 

13 

18 
23 
26 

29 
31 
33 
33 

108 

6 

7 
13 

19 
23 
27 

30 
32 
33 
34 

110 

0 

7 

14 

19 
24 
27 

30 
32 
34 
34 

112 

6 

7 
14 

19 
24 

28 

31 
33 
34 
35 

114 

6 

7 
14 

20 
25 
29 

31 
34 
35 
35 

116 

0 

8 

14 

20 
25 

29 

32 
34 
35 
36 

118 

6 

8 
15 

20 
25 
29 

33 
35 
36 
36 

120 
6 

8 
15 

21 
26 
30 

33 
35 
37 
37 

122 
6 

8 
15 

21 
26 
30 

34 
36 
38 
38 

124 

6 

8 
15 

21 
27 
31 

34 
37 
38 
39 

126 
6 

8 
15 

22 

27 
31 

35 
37 
39 
39 

128 

0 

8 

16 

22 
28 
32 

35 
38 
39 
40 

ISO 

6 

8 
16 

22 

28 
32 

36 
38 
40 
40 

1S2 

6 

9 
16 

23 
28 
33 

37 
39 
41 
41 

1*4 

116 

118 

6 

9 
16 

23 
29 
33 

37 
40 
41 
42 

0 

9 

17 

24 

29 
34 

38 
40 
42 
42 

0 

9 

17 

24 
30 
34 

38 
41 
42 
43 

The  Correction  ia  to  be  added  to  the  approximate  Greenwich  Time  when  the  Proportional  Logarithm*  in  the 
Ephemerla  are  decreasing,  and  subtracted  when  they  are  increasing. 
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TABLE    XI. 


LOG. 

N  FOR  DISTANCES  FROM 

THE 

SUN. 

1867. 

r 

0.93 

6h- 

0.94 

9h- 

0.94 

12" 

0.95 

0.95 

18h- 

0.95 

0.96 

1857. 

oh- 

0.30 

6h- 

0.36 

9"* 

041 

047 

1Sb. 
0.51 

18h- 

0.54 

0.58 

Jan.   1 

—0.93 

Apr.  1 

—0.22 

2 

0.96 

.96 

.96 

.96 

.97 

.96 

.96 

.96 

2 

0.61 

.63 

.66 

.68 

.71 

.73 

.74 

.76 

3 

0.96 

.96 

.95 

.94 

.94 

.93 

.93 

.92 

3 

0.78 

.79 

.81 

.82 

.83 

.84 

.85 

.87 

4 

0.91 

.90 

.89 

.88 

.87 

.86 

.84 

.83 

4 

0.88 

.89 

.90 

.91 

.91 

.92 

.93 

.94 

5 

0.81 

.80 

.78 

.76 

.74 

.71 

.68 

.65 

18 

0.67 

.65 

.62 

.59 

.56 

.53 

0.50 

0.45 

6 

—0.62 

.58 

.54 

.49 

44 

.38 

.30 

.20 

14 

—041 

.36 

.31 

.25 

.17 

.08 

9.97 

9.82 

14 

0.90 

.90 

.90 

.91 

.91 

.91 

.92 

.92 

16 

+0.27 

.33 

.38 

43 

47 

.51 

0.54 

038 

15 

0.92 

.92 

.92 

.93 

.93 

.93 

.93 

.93 

17 

0.61 

.64 

.66 

.69 

.71 

.73 

.75 

.77 

16 

0.93 

.93 

.92 

.92 

.92 

.92 

.91 

.91 

18 

0.79 

.80 

.82 

.83 

.85 

.86 

.87 

.89 

17 

0.91 

.90 

.90 

.89 

.89 

.88 

.87 

.87 

19 

+0.90 

.91 

.92 

.93 

.94 

.95 

.95 

.96 

18 

—0.86 

.85 

.84 

.83 

.82 

.81 

.80 

.79 

20 

—0.97 

.97 

.98 

.98 

.99 

.99 

.99 

.99 

19 

0.78 

.76 

.74 

.73 

.71 

.69 

.67 

.65 

21 

1.00 

.99 

.99 

.99 

.99 

.99 

.98 

.98 

20 

—0.63 

0.60 

.58 

.55 

.51 

48 

44 

.39 

26 

0.81 

.77 

.74 

.70 

.67 

.63 

0.58  0.53 

22 

+943 

9.80 

0.00 

.13 

.24 

.32 

40 

46 

27 

—048 

44 

.36 

.28 

.18 

.06 

9.90  9.65 

28 

—0.87 

0.89 

.90 

.91 

.92 

.93 

.93 

.94 

29 

+041 

45 

49 

.53 

.57 

.60 

0.63 

0.66 

29 

—0.95 

.95 

.96 

.96 

.96 

.97 

.97 

.97 

May   1 

+0.82 

.83 

.84 

.85 

.86 

.87 

.88 

.89 

80 

0.96 

.96 

.96 

.96 

.96 

.95 

.95 

.94 

2 

0.89 

.90 

.91 

.91 

.92 

.92 

.93 

.93 

31 

0.94 

.93 

.98 

.92 

.91 

.90 

.89 

.88 

3 

0.94 

.94 

.94 

.94 

.95 

.95 

.95 

.95 

Feb.    1 

0.87 

.86 

.84 

.83 

.81 

.79 

.77 

.75 

4 

0.95 

0.95 

0.95 

.94 

.94 

.94 

.93 

.93 

2 

0.74 

.72 

.69 

.67 

.64 

.61 

.57 

0.54 

18 

942 

9.76 

9.94 

0.07 

.17 

.25 

.31 

.87 

3 

—0.50 

.45 

.40 

.83 

.26 

.18 

.05 

9.89 

14 

+0.42 

047 

0.51 

.55 

.58 

.61 

.64 

.66 

12 

0.93 

.93 

.93 

.93 

.98 

.93 

.93 

0.93 

15 

0.68 

.70 

.72 

.74 

.76 

.78 

.80 

.81 

13 

0.93 

.92 

.92 

.92 

.91 

.91 

.90 

.90 

16 

0.83 

.84 

.85 

.87 

.88 

.89 

.90 

.91 

14 

0.89 

.88 

.88 

.87 

.86 

.85 

.85 

.84 

17 

0.91 

.92 

.93 

.94 

.94 

.95 

.95 

.96 

15 

0.84 

.83 

.82 

.81 

.80 

.79 

.78 

.77 

18 

0.96 

.97 

.97 

.97 

.97 

.98 

.98 

.98 

16 

—0.76 

.74 

.73 

.71 

.70 

.68 

.66 

.64 

19 

+0.98 

.97 

.97 

.97 

.96 

.96 

.95 

.95 

17 

—0.62  0.59 

.56 

.53 

.48 

42 

.37 

.31 

20 

0.94 

0.93 

.92 

.91 

.90 

.88 

.87 

.85 

19 

+9.73  9.93 

0.06 

.17 

.25 

.32 

.39 

45 

26 

944 

9.83 

0.03 

.16 

.26 

.34 

41 

.46 

20 

0.49  0.53 

.57 

.61 

.64 

.67 

.70 

.73 

27 

0.51 

0.55 

.58 

.61 

.65 

.67 

.70 

.72 

21 

+0.76 

.79 

.81 

.83 

.86 

.88 

.90 

.92 

28 

0.74 

.75 

.77 

.79 

.80 

.82 

.83 

.84 

26 

—0.97 

.97 

.98 

.98 

.98 

.98 

.98 

.97 

29 

+0.85 

.86 

.87 

.88 

.89 

.89 

.90 

.91 

27 

0.97 

.97 

.96 

.96 

.96 

.95 

.94 

.93 

30 

0.91 

.91 

.91 

.91 

.91 

.91 

.91 

.91 

28 

0.93 

.92 

.91 

.89 

.88 

.87 

.85 

.84 

31 

0.91 

.91 

.91 

.92 

.92 

.93 

.93 

.93 

Mar.  1 

0.82 

.81 

.79 

.77 

.75 

.72 

.70 

.67 

JUM   1 

0.93 

.93 

.93 

.92 

.92 

.92 

.92 

.91 

.  2 

0.65 

.62 

.58 

.54 

0.51 

046 

0.41 

0.35 

2 

0.90 

.90 

.89 

.89 

.88 

.87 

.86 

.85 

3 

—0.29 

0.21 

.12 

.00 

9.83 

9.53 

8.00 

11 

+0.52 

.56 

.59 

.63 

.66 

.68 

.70 

.72 

4 

+9.81 

9.99 

0.11 

.20 

0.28 

0.35 

0.40 

046 

12 

0.75 

.76 

.78 

.80 

.82 

.83 

.84 

.85 

5 

0.50 

0.54 

.58 

.61 

.64 

.67 

.70 

.72 

13 

0.87 

.88 

.89 

.90 

.90 

.91 

.92 

.93 

6 

+0.74 

.76 

.78 

.80 

.82 

.84 

.85 

.87 

14 

0.93 

.94 

.94 

.95 

.95 

.96 

.96 

.96 

14 

—0.90 

.89 

.88 

.87 

.86 

.85 

.84 

.83 

15 

0.97 

.96 

.96 

.96 

.96 

.96 

.96 

.96 

15 

—0.82 

.81 

.79 

.78 

.77 

.75 

.73 

.72 

16 

+0.96 

.95 

.95 

.94 

.94 

.93 

.92 

.92 

16 

0.70 

.68 

.66 

.64 

.62 

.59 

.56 

.53 

17 

0.91 

.90 

.89 

.87 

.86 

.85 

.83 

.81 

17 

—0.50 

.46 

42 

.38 

.33 

.28 

.21 

.13 

18 

0.79 

.77 

.75 

.72 

.69 

.66 

.62 

.57 

19 

+0.06 

.15 

.23 

.30 

.36 

.41 

.46 

.50 

24 

0.53 

.58 

.61 

.65 

.68 

.71 

.78 

.75 

20 

0.54 

.57 

.61 

.63 

.66 

.69 

.71 

.74 

25 

0.77 

.79 

.80 

.82 

.83 

.84 

.85 

.86 

21 

+0.76 

.78 

.80 

.81 

.83 

.85 

.87 

.88 

26 

+0.87 

.88 

.89 

.90 

.91 

.91 

.92 

.92 

22 

0.90 

0.91 

0.93 

0  95 

0.96 

0.97 

0.98 

0.99 

27 

0.92 

.92 

.93 

.93 

.93 

.93 

.93 

.94 

23 

+1.00 

1.01 

1.01 

1.02 

1.03 

1.03 

1.04 

1.04 

28 

0.94 

.94 

.98 

.93 

.93 

.93 

.93 

.98 

27 

— 1.01 

1.00 

0.99 

0.99 

0.98 

0.97 

0.95 

0.94 

29 

0.92 

.92 

.92 

.91 

.91 

.90 

.90 

.89 

28 

0.93 

0.91 

.90 

.88 

.87 

.85 

.83 

.81 

30 

0.88 

.87 

.87 

.86 

.85 

.85 

.84 

.83 

29 

—0.77 

.74 

.71 

.68 

.65 

.63 

.60 

.58 

Jaly    1 

+0.82 

.81 

.79 

.78 

.76 

.75 

.73 

.71 

80 

—0.56  0.52 

0.47 

0.41 

0.35 

0.27 

0.20 

0.10 

2 

+0.69 

0.67 

0.65 

0.62 

0.60 

0.57 

0.54  0.50 
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TABLE    XI. 


LOG. 

N  FOR  DISTANCES  FROM 

THE 

SUN. 

1867. 

oh- 

0.82 

6h 
0.83 

0.85 

18h 
0.86 

IF 
0.87 

18h- 

0.88 

ilh 
0.90 

18ft 

r 

0.66 

6». 

0.63 

9h- 

0.58 

lih 
0.54 

l«h 
0.50 

18h 
0.44 

ilh 
0,38 

July  10 

+0.80 

Oct.   7 

+0.69 

11 

0.91 

.91 

.92 

.93 

.94 

.94 

.94 

.95 

9 

—9.88 

0.04 

.15 

.24 

.31 

.37 

.42 

.47 

12 

0.95 

.96 

.96 

.96 

.96 

.96 

.96 

.96 

10 

0.51 

.55 

.58 

.61 

.64 

.67 

.69 

.72 

IS 

0.96 

.96 

.96 

.96 

.95 

.95 

.95 

.94 

11 

0.74 

.75 

.77 

.79 

.80 

.82 

.83 

.84 

14 

0.94 

.93 

.92 

.91 

.91 

.90 

.88 

.87 

12 

0.86 

.87 

.87 

.88 

.89 

.90 

.91 

.91 

15 

+0.86 

.85 

.83 

.82 

.80 

.78 

.77 

.75 

13 

—0.92 

.93 

.93 

.94 

.94 

.95 

.95 

.95 

16 

+0.73 

.70 

.67 

.64 

.61 

.57 

.53 

48 

14 

—0.95 

.96 

.96 

.96 

.95 

.95 

.95 

.94 

18 

—9.75 

0.01 

.17 

.29 

.39 

47 

.55 

.61 

20 

+0.87 

.86 

.84 

.82 

.81 

.78 

.76 

.74 

S3 

+0.78 

.80 

.82 

.84 

.85 

.86 

.87 

.88 

21 

0.72 

.69 

.67 

.64 

.61 

.58 

.55 

.52 

24 

0.89 

.90 

.90 

.91 

.92 

.92 

.93 

.93 

22 

+0.48 

43 

.38 

.33 

.28 

.21 

.13 

J03 

25 

+0.93 

.94 

.94 

.94 

.94 

.94 

.94 

.94 

24 

—0.31 

.35 

.38 

41 

44 

47 

.49 

32 

26 

0.94 

.94 

.93 

.93 

.93 

.93 

.93 

.92 

25 

0.55 

.57 

.60 

.62 

.65 

.67 

.69 

.72 

27 

0.92 

.92 

.91 

.91 

.90 

.89 

.88 

.88 

26> 

0.74 

.74 

.78 

.80 

.81 

.83 

.84 

35 

28 

0.87 

.86 

.85 

.84 

.83 

.82 

.80 

.79 

27 

0.86 

.87 

.88 

.89 

.90 

.91 

.91 

.92 

29 

0.78 

.76 

.75 

.73 

.72 

.70 

.69 

.67 

28 

0.93 

.93 

.94 

.94 

.95 

.95 

.96 

.96 

80 

+0.65 

.63 

.60 

.57 

.55 

.52 

0.48 

044 

29 

—0.97 

.97 

.97 

.97 

.97 

.97 

.97 

.96 

SI 

0.40 

.35 

.30 

.23 

.16 

.07 

9.95 

9.75 

Not.  6 

0.24 

.31 

.38 

43 

48 

.52 

.56 

39 

Aug.  9 

0.97 

.97 

.97 

.97 

.97 

.97 

0.97 

0.96 

7 

0.63 

.65 

.67 

.70 

.72 

.74 

.76 

.78 

10 

0.96 

.95 

.95 

.94 

.94 

.93 

.92 

.92 

8 

0.79 

.81 

.82 

.83 

.85 

.86 

.87 

38 

11 

0.91 

.90 

.89 

.88 

.87 

.86 

.84 

.83 

9 

0.88 

.89 

.90 

.90 

.91 

.91 

.92 

.92 

12 

+0.81 

.79 

.77 

.75 

.73 

.71 

.69 

.66 

10 

—0.93 

.98 

.93 

.93 

.94 

.94 

.94 

.94 

13 

+0.63 

.60 

.56 

.52 

.48 

42 

.36 

.29 

11 

0.94 

.94 

.94 

.93 

.93 

.93 

.93 

.92 

15 

—0.08 

.20 

.29 

.36 

.43 

48 

.53 

.58 

12 

0.92 

.91 

.91 

.90 

.90 

.89 

.88 

37 

16 

—0.62 

.66 

.69 

.72 

.75 

.78 

.81 

.83 

13 

—0.86 

.85 

.83 

.82 

.80 

.78 

.76 

.74 

21 

+0.91 

.91 

.92 

.93 

.94 

.94 

.94 

.95 

18 

+0.80 

.77 

.73 

.70 

.66 

.62 

0.58 

0.53 

22 

+0.95 

.95 

.96 

.96 

.96 

.96 

.96 

.95 

19 

+0.48 

.43 

.36 

.29 

.21 

.11 

9.98 

9.80 

23 

0.95 

.95 

.94 

.94 

.94 

.93 

.92 

.92 

21 

— 0.32 

.37 

42 

47 

.51 

.55 

0.58 

0.61 

24 

0.91 

.91 

.90 

.89 

.89 

.88 

.87 

.86 

22 

0.64 

.66 

.68 

.70 

.72 

.74 

.75 

.77 

25 

0.85 

.84 

.83 

.82 

.81 

.79 

.78 

.77 

23 

0.79 

.80 

.81 

.83 

.84 

.85 

.86 

37 

26 

0.74 

.72 

.71 

.70 

.69 

.67 

.65 

.63 

24 

0.88 

.89 

.90 

.91 

.91 

.92 

.93 

.93 

27 

+0.61 

0.59 

0.56 

.52 

.49 

.45 

40 

.34 

25 

—0.94 

.94 

.95 

.95 

.95 

.96 

.96 

36 

29 

—9.24 

9.65 

9.86 

0.00 

.11 

.17 

.25 

.31 

26 

0.96 

.96 

.96 

.96 

.96 

.96 

.95 

.95 

30 

—0.38 

0.43 

0.48 

.52 

.56 

.59 

.62 

.65 

27 

0.95 

.94 

.93 

.93 

.92 

.91 

.90 

'39 

fept  7 

+0.97 

.96 

.95 

.94 

.93 

.92 

.91 

.90 

Dm.   4 

0.33 

40 

47 

.52 

.56 

.60 

.64 

.67 

8 

0.89 

.87 

.85 

.84 

.83 

.81 

.79 

.77 

5 

0.70 

.72 

.74 

.76 

.78 

.79 

.81 

.83 

9 

-M>.75 

.72 

.70 

.67 

.64 

.61 

.57 

0.53 

6 

—0.84 

.85 

.86 

.87 

.88 

.89 

.90 

.91 

10 

+0.49 

.44 

.39 

.33 

.26 

.18 

.07 

9.93 

7 

0.92 

.92 

.92 

.93 

.93 

.93 

.93 

.93 

12 

— 0.35 

.41 

.46 

.50 

.55 

.59 

.62 

0.65 

8 

0.94 

.94 

.94 

.94 

.94 

.94 

.94 

.94 

13 

0.67 

.70 

.72 

.74 

.77 

.78 

.80 

.82 

9 

0.94 

.93 

.93 

.93 

.92 

.92 

.92 

.91 

14 

0.84 

.85 

.86 

.87 

.88 

.89 

.90 

.91 

10 

0.91 

.90 

.90 

.89 

.88 

.88 

.87 

36 

15 

—0.92 

.93 

.94 

.95 

.96 

.97 

.98 

.99 

11 

—0.85 

.84 

.83 

.82 

.80 

.78 

.77 

.75 

20 

+0.98 

.97 

.97 

.96 

.96 

.95 

.94 

.93 

12 

0.74 

.71 

.69 

.66 

.63 

.61 

.58 

35 

21 

0.93 

.92 

.91 

.90 

.89 

.88 

.87 

.86 

13 

0.52 

49 

46 

.42 

.38 

.34 

.30 

36 

22 

0.84 

.83 

.82 

.80 

.79 

.77 

.76 

.74 

19 

0.40 

46 

31 

.55 

.59 

.62 

.65 

.67 

23 

0.78 

.71 

.69 

.67 

.64 

.62 

.59 

.57 

20 

0.70 

.78 

.75 

.77 

.79 

.80 

.81 

32 

24 

+0.54 

.51 

.47 

43 

.39 

.34 

.28 

.21 

21 

—0.83 

.85 

.86 

.87 

.88 

.89 

.90 

.91 

26 

—9.97 

0.07 

.16 

.23 

.29 

.34 

.39 

.43 

22 

0.91 

.92 

.92 

.93 

.94 

.94 

.95 

.95 

27 

0.47 

.50 

.54 

.57 

.60 

.63 

.66 

.68 

23 

0.95 

.95 

.96 

.96 

.96 

.96 

.96 

.96 

28 

0.70 

.72 

.74 

.76 

.78 

.80 

.81 

.83 
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IMPROVED    METHOD 

OF  FINDING  THE 

ERROR  AND  RATE  OF  A  CHRONOMETER 
BY  EQUAL  ALTITUDES. 
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METHOD 


OF  FINDING  TB> 


ERROR  AND  RATE  OF  A  CHRONOMETER  BY  EQUAL  ALTITUDES. 


To  regulate  a  chronometer  to  Greenwich  time,  we  must  determine  its  error  and 
rate  at  a  place  whose  longitude  is  well  known.  The  most  accurate  method  of  doing 
this  is  by  observing  the  transit  of  the  sun  or  a  star  over  the  meridian.  For  the  nav 
igator,  the  most  simple  and  accurate  substitute  for  the  meridian  observation  is  that  of 
equal  altitudes  of  the  same  object  on  each  side  of  the  meridian.  In  the  case  of  a 
star,  the  mean  of  the  two  chronometer  times  corresponding  to  the  equal  altitudes  is 
the  chronometer  time  of  transit ;  but  in  the  case  of  the  sun,  the  mean  of  these  times 
differs  somewhat  from  the  time  of  transit,  since,  in  consequence  of  the  change  of  the 
sun's  declination  between  the  observations,  the  equal  altitudes  do  not  occur  at  equal 
intervals  before  and  after  the  transit 

The  small  correction  necessary,  when  the  sun  is  observed,  to  reduce  the  mean  of 
the  times  to  the  time  of  transit,  is  called  the  Equation  of  Equal  Altitudes. 

The  method  of  computing  this  equation  given  below  is  based  upon  that  first  given 
by  Gauss  (Monatliche  Correspondent^  Vol.  XXIII.).  We  do  not,  however,  follow 
him  in  using  the  double  daily  change  of  decimation,  or  difference  between  the  sun's 
declination  on  the  noon  preceding  and  the  noon  following  that  of  the  observation ;  but 
prefer  to  use  the  hourly  difference,  because  this  may  be  obtained  directly  from  the 
American  Ephemeris,  and  is  at  the  same  time  even  more  accurate.  We  also  extend 
our  table  so  as  to  meet  the  case  where  one  altitude  is  taken  in  the  afternoon  and  the 
corresponding  equal  altitude  on  the  following  morning ;  in  which  case,  the  equation  is 
computed  for  apparent  midnight.* 

*  It  should  be  observed,  as  a  caution  to  navigators,  that  the  role  for  computing  the  equation  for  mid- 
night is  sometimes  inaccurately,  or  incompletely,  stated  in  works  on  navigation  or  astronomy.  The 
rule  in  Lieut  Rater's  Practice  of  Navigation  is  wholly  erroneous.  Galbraitb's  rule  (Mathematical 
and  Astronomical  Tables)  is  incomplete,  in  not  noticing  the  case  where  the  elapsed  time  is  less  than  12*-. 
His  rule  for  computing  the  equation  for  noon  is  similarly  defective,  in  not  noticing  the  case  where  the 
elapsed  time  is  greater  than  12h\  In  Professor  Inhan's  rale  there  is  a  slight  inaccuracy  introduced, 
by  taking  the  equation  of  time  for  mean,  instead  of  apparent  noon  or  midnight;  and  in  all  the  books, 
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EQUAL   ALTITUDES. 

L    EQUAL  ALTITUDES  OP  THE  SUN,  MOENING  AND  EVENING. 

Thb  Observation. 

On  shore,  at  a  place  whose  longitude  is  accurately  known,  and  whose  latitude  is 
approximately  known,  observe  with  an  artificial  horizon  the  same  altitude  both  in  the 
morning  and  in  the  afternoon,  as  near  the  prime  vertical  as  convenient  after  the  alti- 
tude is  more  than  10°,  noting  the  times  by  the  chronometer.  In  low  latitudes,  how- 
ever, the  method  of  equal  altitudes  will  often  give  very  accurate  results,  even  when 
the  observations  are  quite  near  to  the  meridian.  In  general,  a  sufficiently  accurate 
result  may  be  obtained  if  the  observations  are  taken  when  the  sun's  change  of  altitude 
is  not  less  than  10"  in  0\5,  or  when  the  change  in  the  double  altitude  taken  with  the 
artificial  horizon  is  not  less  than  20"  in  0*  .5. 

It  is  most  convenient,  as  well  as  conducive  to  accuracy,  to  take  the  observation  in 
the  following  manner.  In  the  morning,  bring  the  lower  limb  of  the  sun,  reflected 
from  the  sextant-mirrors,  and  the  upper  limb  of  that  reflected  from  the  mercury,  into 
approximate  contact ;  move  the  0  of  the  vernier  forward  (say  from  1C  to  20'),  and 
set  it  on  a  division  of  the  limb ;  the  images  will  be  overlapped  and  will  be  separating ; 
wait  for  the  instant  of  contact ;  note  it  by  chronometer,  and  immediately  set  the  ver- 
nier on  the  next  division  of  the  limb,  that  is,  10*  in  advance ;  note  the  instant  of  con- 
tact again,  and  proceed  in  the  same  manner  for  as  many  observations  as  are  thought 
necessary.  If  the  sun  rises  too  rapidly,  let  the  intervals  on  the  limb  be  20'.  Find 
(roughly)  the  time  when  the  sun  will  be  at  the  same  altitude  in  the  afternoon,  and 
just  before  that  time  set  the  vernier  on  the  last  altitude  noted  in  the  morning  (of 
course  using  the  same  sextant)  ;  the  images  of  the  sun  will  be  separated,  but  will  be 
approaching  ;  wait  for  the  instant  of  contact ;  note  it  by  chronometer ;  set  the  vernier 
back  to  the  next  division  of  the  limb  (lC  or  20*,  as  the  case  may  be) ;  note  the  con- 
tact again,  and  so  proceed  till  all  the  A.  M.  altitudes  have  been  again  noted  as  P.  M. 
altitudes. 

The  Computation. 
Take  the  mean  of  the  A.  M.  times  and  call  it  the  A.  M.  Chronometer  Time.  The 
mean  of  the  P.  M.  times  call  the  P.  M.  Chronometer  Time.  If,  instead  of  noting  the 
times  by  the  chronometer,  a  watch  is  used  (compared  with  the  chronometer  both 
before  and  after  each  observation),  it  will  generally  be  found  necessary  to  make  an 
allowance  for  its  gain  or  loss  on  the  chronometer,  so  as  to  obtain  the  exact  difference 
between  the  watch  and  chronometer  at  the  instant  of  observation.  This  difference 
being  applied  to  the  mean  of  the  watch  times,  we  have  the  mean  chronometer  time 
the  same  as  would  have  been  found  by  employing  the  chronometer  directly. 

the  methods  given  of  taking  ont  the  sun's  change  of  declination,  whether  for  4S1**  or  for  24h\are  not 
as  accurate  as  they  should  be. 

A  perfectly  accurate  rule,  with  a  special  table,  for  the  midnight  correction,  is  given  in  Schumacher's 
Holfstafdn  (Ed.  by  Wabvstobjpv).  It  requires,  however,  one  logarithm  more  than  our  method  in  the 
text,  and  is  otherwise  not  so  simple. 
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EQUAL    ALTITUDES. 

The  half  sum  of  the  A.  M.  and  P.  M.  Chronometer  Times  is  the  Middle  Chronom- 
eter Time,  their  difference  is  the  Elapsed  Time ;  observing  that  when  the  A.  M. 
time  is  before  12h  by  chronometer,  while  the  P.  M.  time  is  after  12b',  the  latter  must 
be  supposed  to  be  increased  by  12b*  in  finding  this  half  sum  and  difference. 

Take  from  the  Nautical  Almanac  the  sun's  declination,  the  hourly  difference  of 
declination,  and  the  equation  of  time,  reducing  each  to  the  instant  of  local  apparent 
noon  by  applying  the  changes  for  the  longitude. 

Mark  north  latitude  and  north  declination  •+■ 
"     south  latitude  and  south  declination  — 
"     hourly  diff.  of  decl.  when  towards  north  -+- 
"     hourly  diff.  of  decl.  when  towards  south  — . 

Enter  Table  I.  with  the  elapsed  time,  and  take  out  log.  A  and  log.  B,  prefixing  to 
each  its  proper  sign  given  in  the  table  at  the  head  of  the  page. 

To  log.  A  add  the  log.  of  the  hourly  diff.,  Table  II.,  and  the  log.  tangent  of  the 
latitude  (Bowditch,  Table  XXVII.).  Prefix  to  each  log.  the  sign  of  the  quantity  it 
represents  and  to  their  sum  the  sign  which  results  from  the  algebraic  combination  of 
the  three  signs.*  This  sum  is  the  log.  (Table  II.)  of  the  number  of  seconds  of  time 
in  the  first  part  of  equation  of  equal  attitudes,  to  be  marked  -4-  or  —  like  its  log. 

To  log.  B.  add  the  log.  of  the  hourly  diff.  and  the  log.  tangent  of  the  declination, 
marking  the  signs  as  before.  The  sum  is  the  log.  of  the  second  part  of  the  equation 
of  equal  altitudes,  to  be  marked  -h  or  —  like  its  log. 

Apply  the  two  parts  of  the  equation,  according  to  their  signs,  to  the  Middle  Chro- 
nometer Time ;  the  result  is  the  Chronometer  Time  of  Apparent  Noon. 

To  this  apply  the  equation  of  time  (adding,  when  the  equation  of  time  is  additive 
to  mean  time,  otherwise  subtracting) ;  the  result  is  the  Chronometer  Time  of  Mean 
Noony  which,  if  the  chronometer  is  regulated  to  local  time,  will  be  12h*  0"*  C*  when 
the  chronometer  is  right ;  more  than  12h*  when  fast,  less  than  12h*  when  slow. 

If  the  chronometer  is  regulated  to  Greenwich  time,  apply  the  longitude  (in  time)  to 
the  chronometer  time  of  mean  noon  (subtracting  in  west,  adding  in  east)  ;  the  result 
will  be  more  or  less  than  12h ,  according  as  the  chronometer  is  fast  or  slow. 

Repeat  this  process  on  a  subsequent  day.  The  difference  between  the  chronome- 
ter errors  on  the  two  days,  divided  by  the  number  of  days  in  the  interval,  is  the  daily 
rate  of  the  chronometer,  gaining  or  losing  according  as  the  chronometer  goes  too 
fast  or  too  slow. 

Example  1. 

May  3d,  1856.  At  the  United  States  Naval  Academy,  Lat  38°  59"  N.,  Long. 
5b>  5m-  55\1  W.,  suppose  the  following  observations  of  equal  altitudes  to  be  taken  with 
an  artificial  horizon.  Required  the  error  of  the  chronometer  on  Greenwich  time  at 
noon  of  that  day  ? 

*  The  algebraic  rale  being,  that,  when  there  is  an  odd  number  of  factors  with  the  sign  minus, 
the  result  must  hare  the  sign  minus,  otherwise  the  sign  plus.  In  the  present  application  of  this 
rule,  when  there  is  either  one  or  three  of  the  logs,  marked  — ,  their  sum  must  be  marked  — ; 
otherwise  +• 
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Comparisons. 


12  52    0.0 
7  45     8.0 


5 

6  52.0 

1  20 
8  18 

0.0 
*.5 

5 

6  50.5 

Chronom. 

Watch 

Diff. 

Chronom. 

Watch 

Diff. 


Watch  A.  11 

h.  m.    a. 

8  2     9. 

8  2  85.5 

8  8    0.5 

Mean  8  2  35.0 

Comparison  5  6  51.1 

A.  M.  Chro.  Time  1  9  26.1 

P.  M.  Chro.  Time    8  58  11.7 

2)10  7  87.8 

Middle  Chro.  T.       5  3  48.9 

Eqnat  of  Eq.  Alts.  —8.8 

Chro.T.App.N. 

Equat  of  Time 

Chro.  T.  Mean  N.     5  6  59.5 

Longitude  5  5  55.1  W 

Chro.fast  1    4*4 


5    8  40.1 
+3  19.4 


A.  M.,  watch  gains  lfc.5  in  28m* 
Interval  to  obs.  17"\5 
S8m. .  17m..5  =  i«-jj  .  0^.9 

P.  M.,  watch  gains  2*\2  in  34m- 
Interval  to  obs.  21 nu 
34m. .  2i».  =  &-J2  :  1*4 

2©ArtHor. 

o    1 

65  50 

66  0 
66  10 


(Eq.T.) 

Eq.  T.     —3  19.43 


«. 

18.11 
1.82 


0.258 

5.1 

1.32 


P.M. 
Comparisons. 

h.  m.    ■ . 
Chronom.                  8  37    0.0 
Watch                        3  30  31.3 

Diff. 

5    6  28.7 

Chronom. 
Watch 

9  11  0.0 
4    4  83.5 

Diff. 

5    6  26.5 

Watch  P.  11 
h.  m.   f. 

3  52  10.7 
8  51  44.0 
8  51   18.5 

Mean 

Comparison 
P.  M.  Chro.  Time 
A.  M.  Chro.  Time 

3  51  44.4 
5  6  27.3 
8  58  11.7 
1     9  26.1 

Elapsed  Time 

7  48  45.6 

(D.)  +15  48  50.5 

3  42.8 

D.     +15  52  33.3 


(H.  D.)  +43.82  Decrease  in  24.0  =  0.66 
— 0J4  Decrease  in  5.1  «  0.14 
H.D. 


+43.68 

5.1 
222.8 


log.A.Tab.L— 9.4846 
H.D.+48".68  log.  Tab.  IL  +1.6403 
Lat  +  38°59'  log.  tan.  +9.9081 
1st  Pt  Eq.  — 10»\79     log.  —1.0330 


log.  B.  Tab.  L  +9.2011 

+1.6408 

D.  +  15°  53'  log.  tan.  +94542 
2dPtEq.+l**.98  log.  +0.2956 


By  similar  observations  on  May  15th,  suppose  the  chronometer  is  found  to  be  fast 
12\5;  we  have 

May  3d,  fast 
May  15th,  fast 

Loses  in  12  days    

Daily  rate  4.33  losing. 


H.    EQUAL  ALTITUDES  OF  THE  SUN,  EVENING  AND  MORNING. 

The  Observation. 
Take  a  set  of  altitudes,  in  the  manner  already  explained,  in  the  afternoon  of  one 
day,  and  the  same  altitudes  in  reverse  order  on  the  morning  of  the  next,  noting  the 
times  by  the  chronometer,  or  by  a  watch  compared  with  it 

The  Computation. 
The  half  sum  of  the  P.  M.  and  A.  M.  Chronometer  Times  is  the  Middle  Chronom' 
eter  Time ;  their  difference  is  the  Elapsed  Time ;  observing  that  when  the  P.  M. 
time  is  before  12h  by  chronometer,  while  the  A.  M.  time  is  after  12b',  the  latter  must 
be  supposed  to  be  increased  by  12h<  in  finding  this  half  sum  and  this  difference. 

Take  from  the  Nautical  Almanac  the  sun's  declination,  the  hourly  difference  of 
declination,  and  the  equation  of  time,  reducing  them  each  to  the  instant  of  local  ajh 
parent  midnight. 
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Mark  the  sign  of  each  quantity  as  before,  and  compute  the  two  parts  of  the  equa- 
tion of  equal  altitudes  precisely  as  in  the  preceding  case,  observing  to  mark  the  signs 
of  log.  A  and  log.  B  as  given  in  the  table  for  midnight 

Apply  the  two  parts  of  the  equation  to  the  middle  chronometer  time,  according  to 
their  signs ;  the  result  is  the  Chronometer  Time  of  Apparent  Midnight. 

To  this  apply  the  equation  of  time  (adding,  when  the  equation  of  time  is  additive 
to  mean  time,  otherwise  subtracting) ;  the  result  is  the  Chronometer  Time  of  Mean 
Midnight,  which,  if  the  chronometer  is  regulated  to  local  time,  will  be  12h*  0"  0" 
when  the  chronometer  is  right ;  more  than  12h*  when  fast ;  less  than  12b*  when  slow. 

If  the  chronometer  is  regulated  to  Greenwich  time,  apply  the  longitude,  in  time,  to 
the  chronometer  time  of  mean  midnight  (subtracting  in  west,  adding  in  east)  ;  the  re- 
sult will  be  more  or  less  than  12h<  (or  24h )  according  as  the  chronometer  is  fast  or  slow. 

A  repetition  of  this  process  at  a  subsequent  day  will  give  another  error,  whence  the 
rate  will  be  found  as  before.  Or  the  rate  may  be  found  by  comparing  the  results  of 
an  A.  M.  —  P.  M.,  and  a  P.  M.  —  A.  M.  observation,  remembering  that  the  interval 
elapsed  between  two  such  observations  is  equal  to  the  difference  between  the  two 
dates  plus  or  minus  half  a  day. 


Example  2. 
May  3d,  1856,  Lat.  43°  21'  S.,  Long.  9h-  5001-  81-  E.,  suppose  the  altitude  of  the 
sun  to  be  observed  in  the  afternoon  and  the  same  altitude  again  on  the  morning  of 
the  4th,  as  below.    Required  the  error  of  the  chronometer  on  Greenwich  time  at  mid- 
night of  the  3d  ? 

Chronom.,  P.  M.  2  ©Art.  Hor.  Chronom.,  A.  M. 

6b.  54m.  10i.<3  -330  q/  9h.  9«n.  17>.£ 

The  A.  M.  time  must  be  called  21b*  9m-  17\5.     The  Greenwich  time  of  midnight, 
for  which  the  declination,  &c.  must  be  found,  is  May  3d-  2h  9m  521  (=  3d-  2h  .16.). 


h.  m.  8. 

6  54  10.3 

21     9  17.5 

2)28    3  27.8 


14 


P.  M.  Chro.  T. 
A.  M.  Chro.  T. 

Middle  Chro.  T. 

Eq.  of  Eq.  Alts. 

Chro.T.  App.Midn.  14    1  21.6 
Eq.  of  Time  +3  18.7 

Chro.T.M'nMidn.  14    4  40.3 
Longitude  9  50    8.0  E. 


I  43.9 
—22.3 


Chronom.  slow 


23  54  48.3 

24  0    0.0 

5  11.7 


(Eq.  T.)  —3  18.11 
0.56 


Eq.T.     —3  18.67 


0.258 

2.15 

0.56 


A.  M.  Chro.  T. 

P.  M  Chro.  T. 

Elapsed  T.         14  15 


h.  m.    •• 
21     9  17.5 
6  54  10.3 


7.2 


(D.)  +15  46  50.5  (H.  D.)  +43.82  Decrease  in  24.0  =  0.66 
1  34.1  —0.06  Decrease  in    2.16  =  0.06 

D.     +15  50  24.6      H.  D.  +43.76 

2.15 

94.1 


log.A.Tab.I.  +9.6958 
H.D.+43".76  log.  Tab.  II.  +1.6411 
Lat  —43°  21'  log.  tan.  —9.9750 
1st  Pt  Eq.  —  20»\51     log.  —1.3119 


log.  B.  Tab.  L  —9.1586 

+1.6411 

D.  +  15°  50*  log.  tan.  +9.4527 
2dPtEq.—  1*79  log.  -0.2M4 


By  an  A.  M.  —  P.  M.  observation  on  May  20th,  suppose  this  chronometer  is  found 
to  be  slow  8m-  14"\6  ;  we  have 


d.    h. 
May    3  12    slow 
May  20    0    slow 
Loses  in  16*-.5 
Daily  rate 
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m.  t. 

5  11.7 
8  14.6 
3    2.9 


11.09  losing. 


EQUAL    ALTITUDES. 


ffl.    EQUAL  ALTITUDES  OF  A  FIXED  STAR. 

The  Observation. 

In  selecting  stars  for  this  observation,  it  is  to  be  observed  that  the  nearer  the  zenith 
the  star  passes,  the  less  may  the  elapsed  time  be ;  and  when  the  star  passes  exactly 
through  the  zenith,  the  two  altitudes  may  be  taken  within  a  few  minutes  of  each 
other.  But  with  the  ordinary  sextants,  altitudes  near  90°  cannot  be  taken  with  the 
artificial  horizon*  as  the  double  altitude  is  then  nearly  180°.  The  prismatic  sextants, 
or  still  better,  the  prismatic  circles  of  Pistor  and  Martin,  are  adapted  for  measuring 
angles  of  all  magnitudes  up  to  180°,  and  are  therefore  especially  suitable  for  this  ob- 
servation. 

Set  the  sextant  and  wait  for  the  coincidences  of  the  two  images  of  the  star,  as  in 
the  case  of  the  sun's  limb,  noting  the  times  by  chronometer  or  watch. 

The  Computation. 

Take  the  mean  of  the  times  before  the  meridian  passage  as  the  A.  M.  Chronome- 
ter Time,  and  the  mean  of  those  after  the  meridian  passage  as  the  P.  M.  Chronome- 
ter Time. 

The  mean  of  the  A.  M.  and  P.  M.  Chronometer  Times  is  the  Chronometer  Time  of 
Star's  Transit  This  time,  if  the  chronometer  is  right,  will  agree  with  the  true  mean 
time  of  star's  transit,  which  is  to  be  computed  as  follows. 

To  the  right  ascension  of  the  star  apply  the  longitude  of  the  place  of  observation 
(adding  in  west,  subtracting  in  east) ;  the  result  is  the  Greenwich  Sidereal  Time  of 
Star's  Transit,  from  which  subtract  the  sidereal  time  at  the  preceding  mean  noon 
Greenwich  (Nautical  Almanac,  page  II.  of  the  month) ;  the  remainder  is  the  Sidereal 
Interval  since  mean  noon.  From  Table  IV.  with  the  argument  Sidereal  Interval,  take 
out  the  correction,  which  subtract  from  the  sidereal  interval ;  the  remainder  is  the 
Greenwich  Mean  Time  of  the  Star's  Transit  The  chronometer  time  will  be  more 
or  less  than  this  according  as  the  chronometer  is  fast  or  slow. 

If  the  chronometer  is  regulated  to  local  time,  apply  the  longitude  to  the  Greenwich 
mean  time  of  star's  transit  (subtracting  in  west,  adding  in  east) ;  the  result  is  the 
Local  Mean  Time  of  Star's  Transit,  and  the  chronometer  is  fast  or  slow  according  as 
it  shows  more  or  less  than  this  time. 

Example  3. 

July  15th,  1856,  at  the  Cape  of  Good  Hope,  Lat  83°  56;  S.,  Long.  P*  13-  56s-  E., 

observed  equal  altitudes  of  Antares  as  follows :  — 
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Chronom.  A.  M. 

2  Alt  Antares.                                Chronom.  P.  M 

h.  m.    ». 

o       i                                                        h~  m.    a. 

5  32  10.5 

125  30                                                    9  34  20-3 

5  32  35.0 

40                                                     9  33  56.0 

5  32  59.3 

60                                                    9  33  32.0 

A.  M.  Chro.  T.                 5  32  34.9 

P.  M.  Chro.  T.     9  33  56.1 

P.  M.  Chro.  T.                 9  33  56.1 

h.    m.    s. 
Antares  R.  A.                             16  20  37.58 

2)15     6  31.0 

Chro.  T.  £  Transit         7  33  15.5 

Longitude                                       1   13  56.00  S. 

Gr.  T.  #  Transit            7  31  22.1 

Gr.  Sid.T.                                    15     6  41.58 

Chro.  fast                              1  53.4 

July  15,  Gr.  Sid.  T.  Mean  Noon    7  34    5.25 

Sid.  Interval                                   7  32  36.33 

Correction,  Table  IY.                     — 1  14.15 

Gr.  M.  T.  *  Transit*                    7  31  22.18 

IV.    TO  CORRECT  FOR  SMALL  INEQUALITIES  IN  THE  ALTITUDES. 

Although  the  sextant  readings  are  the  same  at  the  A.  M.  and  P.  M.  observations,  it 
may  happen  that  neither  the  true  nor  even  the  apparent  altitudes  are  the  same. 
1st  Supposing  the  sextant  to  remain  unchanged,  the  atmospheric  refraction  may  be 
different  at  the  two  observations  in  consequence  of  changes  in  the  density  and  tem- 
perature of  the  air  as  shown  by  the  barometer  and  thermometer.  In  this  case,  the 
apparent  altitudes  are  equal,  but  the  true  altitudes  are  not  so.  2d.  The  sextant  may 
be  affected  by  changes  of  temperature,  particularly  in  day  observations  in  the  sun,  so 
as  to  make  the  sextant  readings  the  same  for  apparent  altitudes  slightly  different.  I 
do  not  think  these  chaoges  in  the  sextant  are  to  be  eliminated  by  determining  the 
index  error  at  each  observation,  as  has  been  supposed  by  some,  since  it  is  quite  pos- 
sible that  the  expansion  and  contraction  of  the  various  parts  might  leave  the  index 
correction  unchanged  while  it  affected  the  readings  of  the  altitudes,  or  the  reverse. 
The  only  course  appears  to  be  to  guard  the  instrument  as  much  as  possible  from 
changes  of  temperature,  exposing  it  to  the  sun's  rays  only  during  the  few  minutes  re- 
quired for  each  observation. 

But  the  correction  for  changes  of  refraction  may  be  satisfactorily  made  as  follows. 
Note  the  barometer  and  thermometer  both  A.  M.  and  P.  M. ;  take  out  the  correspond- 
ing refractions  for  each  observation  from  Tables  III.,  HI.  A.,  and  HI.  B.,  and  find  the 
difference  of  these  refractions.  Also  take  the  difference  between  any  two  sextant 
readings  and  the  difference  between  the  two  corresponding  chronometer  times.  Then 
the  correction  of  either  noon  or  midnight  will  be  found  by  the  following  proportion. 
The  difference  of  the  sextant  readings  is  to  the  difference  of  the  refractions  as  the  dif- 
ference of  the  chronometer  times  is  to  the  required  correction. 

Apply  this  correction  to  the  Chronometer  Time  of  Noon  or  Midnight  (obtained  by 
the  preceding  rules)  as  follows:  add  it  when  the  A.  M.  refraction  is  the  greater; 
subtract  it  when  the  P.  M.  refraction  is  the  greater.  The  result  is  the  true  Chronom- 
eter Time  of  Noon  or  Midnight. 

Example.  —  Suppose,  in  Example  1,  we  have  in  the  morning,  Barometer  30  inches, 
Thermometer  55° ;  in  the  afternoon,  Barometer  29.5  inches,  Thermometer  85°.  The 
apparent  altitude  of  sun's  lower  limb  33°  C ;  the  apparent  altitude  of  sun's  centre 
33°  16'.     We  have 
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A.M.  P.M. 

Mean  refraction  1  29  Mean  refraction  1  29 

Barom.  30  in.  0  Barom.  29.5  in.  — 1 

Therm.  55°  — 1  Therm.  85°  —6 

True  refraction  1  28  True  refraction  1  22 

Then  the  difference  of  the  sextant  readings  is  W  (=600")  and  the  corresponding 
diff.  of  chronometer  times  is  about  26s* ;  whence 

»    *       ■-    »- 

600  :  6  =  26  :  0.26 

turn.  s. 
The  (approximate)  Chronometer  Time  of  Mean  Noon  was  found  to  be  5  6  59.5 
Correction  for  change  of  refraction  -f-0.3 

True  Chronometer  Time  of  Mean  Noon  5  6  59.8 

Notb.  —  This  correction  may  be  found  by  the  following  role,  which  we  should  have  to  resort  to 
when  bat  one  altitude  was  taken  at  each  observation.  Add  together  the  log.  of  the  diff.  of  refractions 
(Tab.  IL),  log.  cosine  of  the  altitude,  log.  secant  of  the  latitude,  log.  secant  of  the  declination,  log. 
cosecant  of  half  elapsed  time  (or  if  the  elapsed  time  is  greater  than  12^,  half  its  supplement  to  24b")> 
and  the  constant  log.  8.523 ;  the  sum  is  the  log.  (Table  IL)  of  the  required  correction.  Thus  in  the 
preceding  example  we  hare 


Diff.  refr. 
Alt© 
Lat 
Dec 
Bl.  T. 

6" 
33°  16' 
88°  59' 
15°  53' 

Correction 

0*.26 

log. 

0.778 

log.  COS. 

9.922 

log.  sec. 

0.109 

log.  sec 

0.017 

log.  cosec* 

0.069 

const  log. 

8.523 

log. 

9.418 

Degree  of  Dependence. 

An  error  of  5'  in  the  latitude  would  not  affect  the  corresponding  part  of  the  equa- 
tion of  equal  altitudes  by  more  than  one  hundredth  of  its  amount  in  the  most  unfavor- 
able case,  and  in  general  would  have  no  sensible  effect  It  is  one  of  the  advantages 
of  the  equal  altitude  method,  therefore,  that  it  does  not  require  an  accurate  knowledge 
of  the  latitude.  It  is  also  plain  that  errors  in  the  longitude  affecting  the  declination 
and  its  hourly  difference  produce  but  small  proportionate  effects  upon  the  computed 
equation.  The  absolute  error  of  the  chronometer  on  Greenwich  will  be  affected  by 
the  whole  error  in  the  longitude,  but  the  rate  will  still  be  correct.  Hence  we  con- 
clude that  by  this  method  the  chronometer  may  be  accurately  rated  at  a  place  whose 
latitude  and  longitude  are  both  imperfectly  known. 

The  chief  source  of  error  is  in  the  observation  itself.  The  most  practised  observers 
with  the  sextant  cannot  depend  on  the  noted  time  of  a  single  contact  within  0*.5,  and 
hence  the  intervals  between  the  successive  chronometer  times  (which,  if  observations 
could  be  perfectly  taken  would  be  sensibly  equal)  may  differ  2°*.  But  the  greatest 
probable  error  of  the  chronometer  time  of  sun's  or  star's  transit,  from  the  mean  of  six 
such  observations  on  each  side  of  the  meridian,  is  found  to  be  not  more  than  0'  .2, 
provided  the  rate  of  the  chronometer  between  the  observations  is  uniform. 

Errors  resulting  from  changes  in  the  refraction  may  be  almost  wholly  removed  by 
computation  as  above. 

*  Enter  Bowditch's  Table  JULY  11.,  column  P.  11,  with  the  whole  elapsed  time  and  take  oat  the 
corresponding  cosecant 
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Table  I.  —  Logarithms  of  A  and  2?,  for  computing  the  Equation  of  Equal  Alti- 
tudes, are  calculated  by  the  formulas 


1800  sin  9  E  '  1800  tan  i  E  * 

where  E  =  elapsed  time  in  minutes,  and  E  in  the  denominator  is  the  elapsed  time 
expressed  in  arc. 

If  we  put 

<f>  =  latitude  of  the  place  of  observation,  -+-  north,  —  south, 
d  =  declination  of  the  sun,  -+-  north,  —  south, 

A  =  hourly  change  of  declination,  -+-  north,  —  south, 

X  =  correction  to  reduce  the  middle  chronometer  time  to  chronometer  time  of  ap- 
parent noon,  algebraically  additive, 
id  =  the  same  for  midnight, 

we  have 

X  =  —  A  A  tan  <f>  -+-  B  A  tan  d 
x'  =       A  A  tan  4>  -+■  B  A  tan  d. 

Table  II.  —  Logarithms  of  Numbers  to  four  decimal  places.  The  first  two  fig- 
ures of  the  number  are  found  in  the  left-hand  column,  the  third  at  the  top,  and  the 
corresponding  logarithm  opposite  and  under  these  respectively.  The  proportional 
part  for  the  fourth  figure  is  found  on  the  side  in  the  same  line  with  the  logarithm  taken 
out     The  proper  characteristic  of  the  logarithm  is  to  be  supplied  by  the  usual  rule. 

Table  III.  —  Mean  Refraction,  reduced  from  Bessel's  Tables,  to  barometer  30 
inches,  and  thermometer  50°. 

Tables  HI.  A.  and  III.  B.  —  Corrections  of  the  Mean  Refraction  for  the  Height 
of  the  Barometer  and  Thermometer,  also  deduced  from  Bessel's  Tables.  These  are 
the  same  as  Tables  IV.  A.  and  IV.  B.,  given  in  the  Appendix  to  the  Nautical  Alma- 
nac for  1855,  where  they  are  used  for  finding  the  corrections  of  the  Mean  Reduced 
Refraction  for  Lunar s.  It  is  for  the  purpose  of  having  the  same  table  for  correct- 
ing both  these  mean  refraction  tables,  that  the  argument  in  Tables  III.  A.  and  III.  B. 
is  the  mean  refraction  instead  of  the  apparent  altitude. 

Table  IV.  —  For  converting  Sidereal  into  Mean  Solar  Time.  This  table  gives 
the  correction  required  to  reduce  a  sidereal  interval  to  its  equivalent  solar  interval. 
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[ISSSSUCa-.-}          ARGUMENT  =  ELAPSED  TIME.                {£S^S°b" 

m 
0 

0"- 

lh- 

P 

p 

ih- 

p. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

9.4059 

9.4059 

9.4072 

94034 

94109 

9.3959 

9.4172 

9.3828 

94260 

9.3635 

9.4374 

9.3369 

1 

.4059 

.4059 

.4072 

4034 

4110 

.3957 

4173 

.3825 

4261 

.3631 

4376 

.3364 

2 

.4059 

.4059 

.4073 

4033 

4111 

.3955 

4174 

.3822 

4263 

.3627 

4378 

.3358 

3 

.4059 

.4059 

.4073 

4032 

4112 

.3953 

4175 

.3820 

4265 

.3624 

4380 

.3353 

4 

.4059 

.4059 

.4074 

4031 

4113 

.3952 

4177 

.3817 

4266 

.3620 

4383 

.3348 

5 

9.4059 

9.4059 

9.4074 

9.4030 

94113 

9.3950 

9.4178 

9.3814 

9.4268 

9.3616 

9.4385 

9.3343 

6 

.4060 

.4059 

.4074 

4029 

4114 

.3948 

4179 

.3811 

4270 

.3612 

4387 

.3337 

7 

.4060 

.4059 

.4075 

4028 

4115 

.3946 

4181 

.3809 

4272 

.3608 

4389 

.3332 

8 

.4060 

.4059 

.4075 

4027 

4116 

.3944 

4182 

.3806 

4273 

.3604 

.4391 

.3327 

9 

.4060 

.4059 

.4076 

4026 

4117 

.3943 

4183 

.3803 

.4275 

.3600 

4393 

.3321 

10 

9.4060 

9.4059 

9.4076 

94025 

94118 

9.3941 

9.4184 

9.3800 

9.4277 

9.3596 

9.4396 

9.3316 

11 

.4060 

.4059 

.4077 

4024 

4119 

.3939 

4186 

.3797 

4279 

.3592 

.4398 

.3311 

12 

.4060 

.4058 

.4077 

4023 

4120 

.3937 

4187 

.3794 

4280 

.3588 

4400 

.3305 

13 

.4060 

.4058 

.4078 

4022 

4121 

.3935 

4188 

.3792 

4282 

.3584 

4402 

.3300 

14 

.4060 

.4058 

.4078 

.4021 

4121 

.3933 

4190 

.3789 

4284 

.3580 

4405 

.3294 

15 

9.4060 

9.4058 

9.4079 

9.4020 

9.4122 

9.3931 

94191 

9.3786 

94286 

9.3576 

94407 

9.3289 

16 

.4060 

.4058 

.4079 

4019 

4123 

.3929 

4193 

.3783 

4288 

.3572 

4409 

.3283 

17 

.4060 

.4057 

.4080 

4018 

4124 

.3927 

4194 

.3780 

4289 

.3568 

4411 

.3278 

18 

.4061 

.4057 

.4080 

4017 

4125 

.3925 

4195 

.3777 

.4291 

.3564 

4414 

.3272 

19 

.4061 

.4057 

4081 

4016 

4126 

.3923 

4197 

.3774 

4293 

.3559 

4416 

.3266 

20 

9.4061 

9.4057 

9.4081 

9.4015 

94127 

9.3921 

9.4198 

9.3771 

94295 

9.3555 

9.4418 

9.3261 

21 

.4061 

.4056 

.4082 

4014 

4128 

.3919 

4199 

.3768 

4297 

.3551 

4420 

.3255 

22 

.4061 

.4056 

.4083 

4013 

4129 

.3917 

4201 

.3765 

4299 

.3547 

4423 

.3249 

23 

.4061 

.4056 

4083 

4012 

4130 

.3915 

4202 

.3762 

4300 

.3542 

.4425 

.3244 

24 

.4061 

.4055 

.4084 

4010 

4131 

.3913 

4204 

.3759 

4302 

.3538 

.4427 

.5238 

25 

9.4062 

9.4055 

9.4084 

9.4009 

9.4132 

9.3911 

9.4205 

9.3756 

94304 

9.3534 

9.4430 

9.3232 

26 

.4062 

.4055 

.4085 

4008 

4133 

.3909 

4207 

.3752 

4306 

.3530 

4432 

.3226 

27 

,4062 

.4054 

.4086 

4007 

4134 

.3907 

4208 

.3749 

4308 

.3525 

4434 

.3220 

28 

.4062 

.4054 

4086 

4006 

4135 

.3905 

4209 

.3746 

.4310 

.3521 

4437 

.3214 

29 

.4062 

.4054 

4087 

4004 

4136 

.3903 

4211 

.3743 

.4312 

.3516 

4439 

.3208 

30 

9.4062 

9.4053 

94087 

94003 

94137 

9.3900 

94212 

9.3740 

94314 

9.3512 

94441 

9.3208 

31 

.4063 

.4053 

4088 

4002 

4138 

.3898 

4214 

.3737 

4315 

.3508 

4444 

.3197 

32 

.4063 

.4052 

4089 

.4001 

4139 

.3896 

4215 

.3733 

.4317 

.3503 

4446 

.3191 

33 

.4063 

.4052 

4089 

.3999 

4140 

.3894 

4217 

.3730 

.4319 

.3499 

4448 

.3185 

34 

.4063 

.4051 

.4090 

.3998 

4141 

.3892 

4218 

.3727 

4321 

.3494 

4451 

.8178 

35 

9.4064 

9.4051 

9.4091 

9.3997 

9.4142 

9.3889 

94220 

9.3723 

94323 

9.3490 

9.4453 

9.3172 

36 

.4064 

.4050 

4091 

.3995 

4144 

.3887 

4221 

.3720 

4325 

.3485 

4456 

.3166 

37 

.4064 

.4050 

4092 

.3994 

4145 

.8885 

4223 

.3717 

4327 

.3480 

4458 

.3160 

38 

.4064 

.4049 

4093 

.3993 

4146 

.3882 

4224 

.3713 

4329 

.3476 

4460 

.3154 

39 

.4065 

.4049 

4093 

.3991 

4147 

.3880 

4226 

.3710 

4331 

.3471 

4463 

.3148 

40 

9.4065 

9.4048 

9.4094 

9.3990 

94148 

9.3878 

9.4227 

9.3707 

9.4338 

9.3467 

9.4465 

9.3142 

41 

.4065 

.4048 

4095 

.3988 

4149 

.3875 

4229 

.3703 

4335 

.3462 

4468 

.3135 

42 

.4065 

.4047 

.4095 

.3987 

4150 

.3873 

4231 

.3700 

.4337 

.3457 

4470 

.3129 

43 

.4066 

.4047 

4096 

.3985 

4151 

.3871 

4232 

.3696 

4339 

.3453 

4473 

.3123 

44 

.4066 

.4046 

4097 

.3984 

4152 

.3868 

4234 

.3693 

4341 

.3448 

4475 

.3116 

45 

9.4066 

9.4045 

94097 

9.3982 

9.4154 

9.3866 

94235 

9.3690 

9.4343 

9.3443 

94477 

9.3110 

46 

.4067 

.4045 

4098 

.3981 

4155 

.3863 

4237 

.3686 

4345 

.3438 

4480 

.3103 

47 

.4067 

.4044 

4099 

3979 

4156 

.3861 

4238 

.3683 

4347 

.3433 

4482 

.3097 

48 

.4067 

.4043 

4100 

.3978 

4157 

.3859 

4240 

.3679 

4349 

.3429 

4485 

.3091 

49 

.4068 

.4043 

4100 

.3976 

4158 

.3856 

.4242 

.3675 

.4351 

.3424 

4487 

.3084 

50 

9.4068 

9.4042 

9.4101 

9.3975 

9.4159 

9.3854 

9.4243 

9.3672 

9.4353 

9.3419 

9.4490 

9.3078 

51 

.4068 

.4041 

4102 

.3973 

4161 

.3851 

4245 

.3668 

.4355 

.3414 

4492 

.3071 

52 

.4069 

4041 

4103 

.3972 

4162 

.3849 

4246 

.3665 

4357 

.3409 

4494 

.3064 

53 

.4069 

.4040 

4103 

.3970 

4163 

.3846 

4248 

.3661 

4359 

.3404 

4497 

.3058 

54 

.4069 

.4039 

4104 

.3969 

4164 

.3843 

4250 

.3657 

.4361 

.3399 

4500 

.3051 

55 

9.4070 

9.4038 

94105 

9.3967 

94165 

9.3841 

9.4251 

9.3654 

94363 

9.3394 

9.4503 

9.3044 

56 

.4070 

.4038 

4106 

.3965 

4167 

.3838 

4253 

.3650 

4366 

.3389 

4505 

.3038 

57 

.4071 

.4037 

4107 

.3964 

4168 

.3836 

4255 

.3646 

4368 

.3384 

4508 

.3031 

58 

.4071 

.4036 

4107 

.3962 

4169 

.3833 

4256 

.3643 

4370 

.3379 

4510      .3024 

59 

.4071 

.4035 

4108 

.8960 

4170 

.3830 

4258 

.3639 

4372 

.3374 

45131     .3017 
945 15 !  9.3010 

60 

9.4072 

9  4034 

94109 

9.3959 

94172 

9.3828 

94260 

9.3635 

94374 

9.3369 
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teSSSUuTA+}    ARGUMENT  =  ELAPSED  TIME.       {E*JSm+ 

3§ 
& 

m 
0 

p. 

f. 

$> 

9„ 

HP- 

u* 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

9.4515 

9.3010 

9.4685 

9.2530 

9.4884 

9.1874 

9.5115 

9.0943 

9.5379 

8.9509 

9.5680 

8.6837 

I 

.4518 

.3003 

.4688 

.2520 

.4888 

.1861 

.5119 

.0925 

.5384 

.9478 

.5685 

.6770 

2 

.4521 

.2996 

.4691 

.2511 

.4892 

.1848 

.5123 

.0906 

.5389 

.9447 

.5691 

.6701 

3 

.4523 

.2989 

.4694 

.2502 

.4895 

.1835 

.5127 

.0887 

.5393 

.9416 

.5696 

.6632 

4 

.4526 

.2982 

.4697 

.2492 

.4899 

.1822 

.5132 

.0867 

.5398 

.9384 

.5701 

.6560 

5 

9.4528 

9.2975 

9.4701 

9.2483 

9.4902 

9.1809 

9.5136 

9.0848 

9.5403 

8.9352 

9.5707 

8.6488 

6 

.4531 

.2968 

.4704 

.2473 

.4906 

.1796 

.5140 

.0828 

.5408 

.9320 

.5712 

.6414 

7 

.4534 

.2961 

.4707 

.2463 

.4910 

.1782 

.5144 

.0809 

.5412 

.9287 

.5718 

.6339 

8 

.4536 

.2954 

.4710 

.2454 

.4913 

.1769 

.5148 

.0789 

.5417 

.9254 

.5723 

.6262 

9 

.4539 

.2947 

.4713 

.2444 

.4917 

.1756 

.5153 

.0769 

.5422 

.9221 

.5728 

.6183 

10 

9.4542 

9.2940 

9.4716 

9.2434 

9.4921 

9.1742 

9.5157 

9.0749 

9.5427 

8.9187 

9.5734 

8.6103 

11 

.4544 

.2932 

.4719 

.2425 

.4924 

.1728 

.5161 

.0729 

.5432 

.9153 

.5739 

.6021 

12 

.4547 

.2925 

.4723 

.2415 

.4928 

.1715 

.5165 

.0708 

.5436 

.9118 

.5745 

.5937 

13 

.4550 

.2918 

.4726 

.2405 

.4932 

.1701 

.5169 

.0688 

.5441 

.9083 

.5750 

.5852 

14 

.4552 

.2911 

.4729 

.2395 

.4935 

.1687 

.5174 

.0667 

.5446 

.9048 

.5756 

.5764 

15 

9.4555 

9.2903 

9.4732 

9.2385 

9.4939 

9.1673 

9.5178 

9.0646 

9.5451 

8.9013 

9.5761 

8-5674 

16 

.4558 

.2896 

.4735 

.2375 

.4943 

.1659 

.5182 

.0625 

.5456 

.8977 

.5767 

.5583 

17 

.4561 

.2888 

.4738 

.2365 

.4946 

.1645 

.5186 

.0604 

.5461 

.8940 

.5772 

.5488 

18 

.4563 

.2881 

.4742 

.2355 

.4950 

.1630 

.5191 

.0583 

.5466 

.8903 

.5778 

.5392 

19 

.4566 

.2873 

.4745 

.2344 

.4954 

.1616 

.5195 

.0561 

.5470 

.8866 

.5783 

.5293 

20 

9.4569 

9.2866 

9.4748 

9.2334 

9.4958 

9.1602 

9.5199 

9.0540 

9.5475 

8.8829 

9.5789 

8.5192 

21 

.4572 

.2858 

.4751 

.2324 

.4961 

.1587 

.5204 

.0518 

.5480 

.8791 

.5794 

.5088 

22 

.4574 

.2850 

.4755 

.2313 

.4965 

.1573 

.5208 

.0496 

.5485 

.8752" 

.5800 

.4981 

23 

.4577 

.2843 

.4758 

.2303 

.4969 

.1558 

.5212 

.0474 

.5490 

.8713 

.5806 

.4871  1 

24 

.4580 

.2835 

.4761 

.2292 

.4973 

.1543 

.5217 

.0452 

.5495 

.8674 

.5811 

.4758  1 

25 

9.4583 

9.2827 

9.4764 

9.2282 

9.4977 

9.1528 

9.5221 

9.0429 

9.5500 

8.8634 

9.5817 

8.4641  1 

26 

.4585 

.2819 

.4768 

.2271 

.4980 

.1513 

.5225 

.0406 

.5505 

.8594 

.5822 

.4521  | 

27 

.4588 

.2812 

.4771 

.2261 

.4984 

.1498 

.5230 

.0383 

.5510 

.8553 

.5828 

.4397 

28 

.4591 

.2804 

.4774 

.2250 

.4988 

.1483 

.5234 

.0360 

.5515 

.8512 

.5834 

.4270 

29 

.4594 

.2796 

.4778 

.2239 

.4992 

.1468 

.5238 

.0337 

.5520 

.8470 

.5839 

.4138 

30 

9.4597 

9.2788 

9.4781 

9.2228 

9.4996 

9.1453 

9.5243 

9.0314 

9.5525 

8.8427 

9.5845 

8.4001 

31 

.4600 

.2780 

.4784 

.2217 

.5000 

.1437 

.5247 

.0290 

.5530 

.8384 

.5851 

.3860 

32 

.4602 

.2772 

.4788 

.2206 

.5003 

.1422 

.5252 

.0266 

.5535 

.8341 

.5856 

.3713 

33 

.4605 

.2764 

.4791 

.2195 

.5007 

.1406 

.5256 

.0242 

.5540 

.8297 

.5862 

.3561 

34 

.4608 

.2756 

.4794 

.2184 

.5011 

.1390 

.5261 

.0218 

.5545 

.8253 

.5868 

.3403 

35 

9.4611 

9.2747 

9.4798 

9.2173 

9.5015 

9.1375 

9.5265 

9.0194 

9.5550 

8.8208 

9.5874 

8.3239 

36 

.4614 

.2739 

.4801 

.2162 

.5019 

.1359 

.5269 

.0169 

.5555 

.8162 

.5879 

.3067 

37 

.4617 

.2731 

.4804 

.215] 

.5023 

.1343 

.5274 

.0144 

.5560 

.8115 

.5885 

.2888 

38 

.4620 

.2723 

.4808 

.2140 

.5027 

.1327 

.5278 

.0119 

.5565 

.8068 

.5891 

.2701 

39 

.4622 

.2714 

.4811 

.2128 

.5031 

.1310 

.5283 

.0094 

.5570 

.8020 

.5897 

.2505 

40 

9.4625 

9.2706 

9.4815 

9.2117 

9.5035 

9.1294 

9.5287 

9.0069 

9.5576 

8.7972 

9.5902 

8.2299 

41 

.4628 

.2698 

.4818 

.2105 

.5038 

.1278 

.5292 

.0043 

.5581 

.7923 

.5908 

.2082 

42 

.4631 

.2689 

.4821 

.2094 

.5042 

.1261 

.5296 

.0017 

.5586 

.7873 

.5914 

.1853 

43 

.4634 

.2681 

.4825 

.2082 

.5046 

.1244 

.5301 

8.9991 

.5591 

.7823 

.5920 

.1611 

44 

.4637 

.2672 

.4828 

.2070 

.5050 

.1228 

.5305 

.9965 

.5596 

.7772 

.5926 

.1354 

45 

9.4640 

9.2664 

9.4832 

9.2059 

9.5054 

9.1211 

9.5310 

8.9938 

9.5601 

8.7720 

9.5931 

8.1080 

46 

.4643 

.2655 

.4835 

.2047 

.5058 

.1194 

.5315 

.9911 

.5606 

.7668 

.5937 

.0786 

47 

.4646 

.2646 

.4839 

.2035 

.5062 

.1177 

.5319 

.9884 

.5612 

.7614 

.5943 

.0470 

48 

.4649 

.2638 

.4842 

.2023 

.5066 

.1159 

.5324 

.9857 

.5617 

.7560 

.5949 

.0128 

49 

.4652 

.2629 

.4846 

.2011 

.5070 

.1142 

.5328 

.9830 

.5622 

.7505 

.5955 

7.9756  | 

50 

9.4655 

9.2620 

9.4849 

9.1999 

9.5074 

9.1125 

9.5333 

8.9802 

9.5627 

8.7449 

9.5961 

7.9348  i 

51 

.4658 

.2611 

.4853 

.1987 

.5078 

.1107 

.5337 

.9774 

.5632 

.7392 

.5967 

.8897  | 

52 

.4661 

.2602 

.4856 

.1974 

.5082 

.1089 

.5342 

.9745 

.5638 

.7335 

.5973 

.83911 

53 

.4664 

.2593 

.4860 

.1962 

.5086 

.1072 

.5347 

.9717 

.5643 

.7276 

.5979 

.7817  1 

54 

.4667 

.2584 

.4863 

.1950 

.5091 

.1054 

.5351 

.9688 

.5648 

.7217 

.5985 

.7154  | 

55 

9.4670 

9.2575 

9.4867 

9.1937 

9.5095 

9.1036 

9.5356 

8.9659 

9.5654 

8.7156 

9.5991 

7.6368  | 

56 

.4673 

.2566 

.4870 

.1925 

.5099 

.1017 

.5361 

.9630 

.5659 

.7094 

.5997 

.5405  I 

57 

.4676 

.2557 

.4874 

.1912 

.5103 

.0999 

.5365 

.9600 

.5664 

.7032 

.6003 

.4162  ! 

58 

.4679 

.2548 

.4877 

.1900 

.5107 

.0931 

.5370 

.9570 

.5669 

.6968 

.6009 

.2407  ) 

59 

.4682 

.2539 

.4881 

.1887 

.5111 

.0962 

.5375   .9540 

.5675 

.6903 

.6015 

6.9591  1 

A° 

9.4685 

9  2530 

9.4884  9.1874 

9.5115 

9.0943 

9.5379,  8.9509 

9.5680 

8.6837 

9.6021 

Inf.   1 

80 


TABLE  I.    LOG.  A.  AND  LOG.  B. 

For  Computing  the  Equation  of  Equal  Altitudes. 


ISSSa^rA+}     ARGUMENT  =  ELAPSED  TIME.       {SSJ^b- 

I 

m 
0 

Wh. 

ish- 

14h- 

isb- 

16h- 

17h. 

Log.  A. 
9.6021 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

/«/: 

9.6406 

8.7563 

9.6841 

9.0971 

9.7333 

9.3162 

9.7895 

94884 

9.8539 

9.6383 

1 

.6027 

6.9603 

.6412 

.7641 

.6848 

.1014 

.7342 

.3194 

.7905 

.4911 

.8550 

.6407 

2 

.6033 

7.2431 

.6419 

.7718 

.6856 

.1057 

.7351 

.3225 

.7915 

.4937 

.8562 

.6431 

3 

.6039 

.4198 

.6426 

.7794 

.6864 

.1099 

.7360 

.3256 

.7925 

.4963 

.8573 

.6455 

4 

.6045 

.5453 

.6433 

.7868 

.6872 

.1141 

.7369 

.3287 

.7935 

.4990 

.8585 

.6478 

5 

9.6051 

7.6428 

9.6440 

8.7942 

9.6879 

9.1183 

9.7378 

9.3319 

9.7945 

9.5016 

9.8597 

9.6502 

6 

.6057 

.7226 

.6447 

.8015 

.6887 

.1224 

.7386 

.3350 

.7955 

.5042 

.8608 

.6526 

7 

.6063 

.7902 

.6454 

.8087 

.6895 

.1265 

.7395 

.3380 

.7965 

.5068 

.8620 

.6550 

8 

.6069 

.8488 

.6461 

.8158 

.6903 

.1306 

.7404 

.3411 

.7975 

.5094 

.8632 

.6573 

9 

.6075 

.9005 

.6467 

.8227 

.6911 

.1347 

.7413 

3442 

.7986 

.5120 

.8644 

.6597 

10 

9.6082 

7.9469 

9.6474 

8.8296 

9.6919 

9.1387 

9.7422 

Q3472 

9.7996 

9.5146 

9.8655 

9.6621 

11 

.6088 

.9889 

.6481 

.8364 

.6926 

.1428 

.7431 

.3503 

.8006 

.5171 

.8667 

.6644 

12 

.6094 

8.0273 

.6488 

.8432 

.6934 

.1468 

.7440 

3533 

.8016 

.5197 

.8679 

.6668 

13 

.6100 

.0627 

.6495 

.8498 

.6942 

.1507 

.7449 

3563 

.8027 

.5223 

.8691 

.6691 

14 

.6106 

.0955 

.6502 

.8564 

.6950 

.1547 

.7458 

.3593 

.8037 

.5248 

.8703 

.6715 

15 

9.6112 

8.1260 

9.6509 

8.8628 

9.6958 

9.1586 

9.7467 

9.3623 

9.8047 

9.5274 

9.8715 

9.6738 

16 

.6119 

.1547 

.6516 

.8692 

.6966 

.1625 

.7476 

.3653 

.8058 

.5300 

.8727 

.6762 

17 

.6125 

.1816 

.6523 

.8756 

.6974 

.1664 

.7485 

.3683 

.8068 

.5325 

.8739 

.6785 

18 

.6131 

.2071 

.6530 

.8818 

.6982 

.1703 

.7494 

.3713 

.8078 

.5351 

.8751 

.6809 

19 

.6137 

.2312 

.6538 

.8880 

.6990 

.1741 

.7503 

.3742 

.8089 

.5376 

.8763 

.6832 

20 

9.6144 

8.2541 

9.6545 

8.8941 

9.6998 

9.1779 

9.7512 

9.3772 

9.8099 

9.5401 

9.8775 

9.6856 

21 

.6150 

.2759 

.6552 

.9002 

,  .7006 

.1817 

.7522 

3801 

.8110 

.5427 

.8787 

.6879 

22 

.6156 

.2967 

.6559 

.9062 

.7014 

.1855 

.7531 

3831 

.8120 

.5452 

.8799 

.6903 

23 

.6163 

.3166 

.6566 

.9121 

.7022 

.1893 

.7540 

3860 

.8131 

.5477 

.8812 

.6926 

24 

.6169 

.3357 

.6573 

.9180 

.7030 

.1930 

.7549 

3889 

.8141 

.5502 

.8824 

.6949 

25 

9.6175 

8.3540 

9.6580 

8.9238 

9.7038 

9.1967 

9.7558 

9.3918 

9.8152 

9.5528 

9.8836 

9.6973 

26 

.6182 

.3717 

.6588 

.9295 

.7047 

.2004 

.7568 

3947 

.8162 

.5553 

.8848 

.6996 

27 

.6188 

.3887 

.6595 

.9352 

.7055 

.2041 

.7577 

3976 

.8173 

.5578 

.8861 

.7019 

28 

.6194 

.4051 

.6602 

.9408 

.7063 

.2078 

.7586 

.4005 

.8184 

.5603 

.8873 

.7043 

29 

.6201 

.4210 

.6609 

.9464 

.7071 

.2114 

.7595 

.4033 

.8194 

.5628 

.8885 

.7066 

30 

9.6207 

8.4363 

9.6616 

8.9519 

9.7079 

9.2150 

9.7605 

9.4062 

9.8205 

9.5653 

9.8898 

9.7089 

31 

.6214 

.4512 

.6624 

.9573 

.7088 

.2186 

.7614 

.4090 

.8216 

.5677 

.8910 

.7112 

32 

.6220 

.4657 

.6631 

.9627 

.7096 

.2222 

.7624 

.4119 

.8227 

.5702 

.8923 

.7136 

33 

.6226 

.4796 

.6638 

.9681 

.7104 

.2258 

.7633 

.4147 

.8237 

.5727 

.8935 

.7159 

34 

.6233 

.4932 

.6645 

.9734 

.7112 

.2293 

.7642 

.4175 

.8248 

.5752 

.8948 

.7182 

35 

9.6239 

8.5064 

9.6653 

8.9787 

9.7121 

9.2329 

9.7652 

9.4204 

9.8259 

95777 

9.8961 

9.7205 

36 

.6246 

.5192 

.6660 

.9839 

.7129 

.2364 

.7661 

.4232 

.8270 

.5801 

.8973 

.7228 

37 

.9252 

.5318 

.6667 

.9891 

.7137 

.2399 

.7671 

.4260 

.8281 

.5826 

.8986 

.7251 

38 

.6259 

.5440 

.6675 

.9942 

.7146 

.2434 

.7680 

.4288 

.8292 

.5850 

.8999 

.7275 

39 

.6265 

.5559 

.6682 

.9993 

.7154 

.2468 

.7690 

.4316 

.8303 

.5875 

.9011 

.7298 

40 

9.6272 

8.5675 

9.6690 

9.0043 

9.7162 

9.2503 

9.7699 

9.4343 

9.8314 

9.5900 

9.9024 

9.7321 

41 

.6279 

.5788 

.6697 

.0093 

.7171 

.2537 

.7709 

.4371 

.8325 

.5924 

.9037 

.7344 

42 

.6285 

.5899 

.6704 

.0142 

.7179 

.2571 

.7718 

.4399 

.8336 

.5948 

.9050 

.7367 

43 

.6292 

.6008 

.6712 

.0191 

.7187 

.2605 

.7728 

.4426 

.8347 

.5973 

.9063 

.7390 

44 

.6298 

.6114 

.6719 

.0240 

.7196 

.2639 

.7738 

.4454 

.8358 

.5997 

.9075 

.7413 

45 

9.6305 

8.6218 

9.6727 

9.0288 

9.7204 

9.2673 

9.7747 

9.4481 

9.8369 

9.6022 

9.9088 

9.7436 

46 

.6311 

.6320 

.6734 

.0336 

.7213 

.2706 

.7757 

.4509 

.8380 

.6046 

.9101 

.7459 

47 

.6318 

.6419 

.6742 

.0384 

.7221 

.2740 

.7767 

.4536 

.8391 

.6070 

.9114 

.7482 

48 

.6325 

.6517 

.6749 

.0431 

.7230 

.2773 

.7776 

.4563 

.8402 

.6094 

.9127 

.7505 

49 

.6331 

.6613 

.6757 

.0478 

.7238 

.2806 

.7786 

.4590 

.8414 

.6119 

.9140 

.7529 

50 

9.6338 

8.6707 

9.6764 

9.0524 

9.7247 

9.2839 

9.7796 

9.4617 

9.8425 

9.6143 

9.9154 

9.7552 

51 

.6345 

.6799 

.6772 

.0570 

.7256 

.2872 

.7806 

.4644 

.8436 

.6167 

.9167 

.7575 

52 

.6351 

.6890 

.6779 

.0616 

.7264 

.2905 

.7815 

.4671 

.8447 

.6191 

.9180 

.7598 

53 

.6358 

.6979 

.6787 

.0662 

.7273 

.2937 

.7825 

.4698 

.8459 

.6215 

.9193 

.7621 

54 

.6365 

.7067 

.6795 

.0707 

.7281 

.2970 

.7835 

.4725 

.8470 

.6239 

.9206 

.7644 

55 

9.6372 

8.7153 

9.6802 

9.0752 

9.7290 

9.3002 

9.7845 

9.4752 

9.8481 

9.6263 

9.9220 

9.7667 

56 

.6378 

.7237 

.6810 

.0796 

.7299 

.3034 

.7855   .4778 

.8493 

.6287 

.9233 

.7690 

57 

.6385 

.7321 

.6818 

.0840 

.7307 

.3066 

.78651  .4805 

.8504 

.6311 

.9246  .7713 

58 

.6392 

.7402 

.6825 

.0884 

.7316 

.3098 

.7875   .4831 

.8516 

.6335 

.9260|  .7736 

59 

.6399 

.7483 

.6833 

.0928 

.7324  .3130 

.7885   .4858 

.8527 

.6359 

.9273  .7759 

60 

V 

9.6406 

8  7563 

9.6841 

9.0971 

9.7333 !  9.3162 

9.7895  9.4884 

9.8539 

9.6383 

9.9287,  9.7782 

Rl 


TABLE  I.    LOG.  A.  AND  LOG.  B. 

For  Computing  the  Equation  of  ] 


1 

?"2SD,£C"a+}       argument = elapsed  time.           {£5»5Eb-! 

V 

m 
0 

18b- 

191" 

80*- 

81h- 

88*' 

81h 

Log.  A. 
9.9287 

Log.  B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. !  Log.  B. 

Log.  A. 

Log.B. 

Log.  A.!  Log.B. 

1          r 

9.7782 

0.0172 

9.9167 

0.1249 

0.0625 

0.2623 '  0.2279 

04523 

04372 

0.7689  0.7652!, 

1 

.9300   .7804 

.0188 

.9190 

.1269   .0650 

.2649.  .2309 

4562   4414 

.7765  J  .7729 

2 

.9314 

.7827 

.0204 

.9213 

.1290   .0676 

.2676'  .2339 

4601]  4455 

.7842;  .7807 

3 

.9327 

.7850 

.0221 

.9237 

.13101  .0701 

.2702 1  .2370 

4640!  .4497 

.7920  J  .7886  , 

4 

.9341 

.7873 

.0237 

.9260 

.1330*  .0727 

.2729   .2401 

4680 !  4540 

3000   .7967  j 

5 

9.9355 

9.7896 

0.0253 

9.9284 

0.1351'  0.0753 

0.2756!  0.2431 

0.4720  04582 

08081 

03049 

6 

.9368 

.7919 

.0270 

.9307 

.1371   .0779 

.2783 

.2462 

4761 

4625 

3163 

3133 

7 

.9382 

.7942 

.0286 

.9331 

.1392   .0805 

.2810 

.2493 

4801 

4668 

.8247 

3218 

8 

.9396 

.7965 

.0303 

.9355 

.14121  .0830 

.2838 

.2524 

4842 

4711 

.8333 

.8305 

9 

.9410 

.7988 

.0319 

.9378 

.14331  .0856 

.2865 

.2556 

4884 

4755 

.8420 

3393 

10 

9.9424 

9.8011 

0.0336 

99402 

0.1454  0.0882 

0.2893 

0.2587 

04926 

04799 

0.8508 

0.8483 

11 

.9437 

.8034 

.0353 

.9426 

.1475 

.0909 

.2921 

.2619 

4968 

4844 

3599 

3574 

12 

.9451 

.8057 

.0370 

.9449 

.1496 

.0935 

.2949 

.2650 

.5010 

4889 

.8691 

3667 

13 

.9465 

.8080 

.0386 

.9473 

.1517 

.0961 

.2977 

.2682 

.5053 

4934 

.8786 

3763 

14 

.9479 

.8103 

.0403 

.9497 

.1538 

.0987 

.3005 

.2714 

.5097 

4980 

.8882 

3660 

15 

9.9493 

9.8126 

0.0420 

9.9520 

0.1559 

0.1013 

0.3034 

0.2746 

0.5140 

0.5026 

0.8980 

03959 

16 

.9508 

.8149 

.0437 

.9544 

.1581 

.1040 

.3063 

.2778 

.5184 

.5072 

.9080 

.9060 

17 

.9522 

.8172 

.0454 

.9568 

.1602 

.1066 

.3091 

.2811 

.5229 

Jill  8 

.9183 

.9164 

18 

.9536 

.8195 

.0472 

.9592 

.1623 

.1093 

.3120 

.2843 

.5274 

.5165 

.9288 

.9270 

19 

.9550 

.8218 

.0489 

.9616 

.1645 

.1119 

.3150 

.2876 

.5319 

.5213 

.9396 

.9378 

20 

9.9564 

9.8241 

0.0506 

9.9640 

0.1667 

0.1146 

0.3179 

0.2909 

0.5365 

0.5261 

0.9506 

0.9489 

21 

.9579 

.8264 

.0523 

.9664 

.1689 

.1173 

.3208 

.2942 

.5411 

.5309 

.9618 

.9603 

22 

.9593 

.8287 

.0541 

.9687 

.1711 

.1200 

.3238 

.2975 

.5458 

.5358 

.9734 

.9719 

23 

.9607 

.8310 

.0558 

.9711 

.1733 

.1226 

.3268 

.3008 

.5505 

.5407 

.9853 

.9839 

24 

.9622 

.8333 

.0576 

.9735 

.1755 

.1253 

.3298 

.3041 

.5553 

.5457 

.9975 

.9961 

25 

9.9636 

9.8356 

0.0593 

9.9760 

0.1777 

0.1280 

0.3328 

0.3075 

0.5601 

05507 

1.0100 

13087 

26 

.9651 

.8379 

.0611 

.9784 

.1799 

.1308 

.3359 

.3109 

.5649 

.5557 

.0228 

.0216 

27 

.9665 

.8402 

.0628 

.9808 

.1821 

.1335 

.3389 

.3143 

.5698 

.5608 

.0361 

.0350 

28 

.9680 

.8425 

.0646 

.9832 

.1844 

.1362 

.3420 

.3177 

.5748 

.5660 

.0497 

3487 

29 

.9695 

.8448 

.0664 

.9856 

.1867 

.1389 

-3451 

.3211 

.5798 

.5712 

.0638 

.0628 

30 

9.9709 

9.8471 

0.0682 

9.9S80 

0.1889 

0.1417 

03482 

0.3245 

0.5848 

0.5764 

1.0783 

1.0774 

31 

.9724 

.8494 

.0700 

.9904 

.1912 

.1444 

.3514 

.3280 

.5899 

.5817 

.0934 

.0925 

32 

.9739 

.8517 

.0718 

.9929 

.1935 

.1472 

.3545 

.3315 

.5951 

.5871 

.1089 

.1081 

33 

.9754 

.8540 

.0736 

.9953 

.1958 

.1499 

.3577 

.3350 

.6003 

.5925 

.1250 

.1242 

34 

.9769 

.8563 

.0754 

.9977 

.1981 

.1527 

.3609 

.3385 

.6056 

.5979 

.1416 

.1409 

35 

9.9784 

9.8586 

0.0772 

0.0002 

0.2004 

0.1555 

0.3641 

0.3420 

0.6110 

0  6034 

1.1590 

1.1583 

36 

.9798 

.8609 

.0790 

.0026 

.2028 

.1582 

.3674 

.3456 

.6164 

.6090 

.1770 

.1764 

37 

.9813 

.8632 

.0809 

.0051 

.2051 

.1610 

.8706 

.3491 

.6218 

.6147 

.1958 

.1952 

38 

.9829 

.8655 

.0827 

.0075 

.2075 

.1638 

.3739 

.3527 

.6273 

.6204 

.2154 

5149 

39 

.9844 

.8678 

.0845 

.0100 

.2098 

.1667 

.8772 

.3563 

.6329 

.6261 

.2359 

.2354 

40 

9.9859 

9.8701 

0.0864 

0.0124 

0.2122 

0.1695 

0.3805 

0.3599 

0.6386 

0.6319 

12573 

15569 

41 

.9874 

.8724 

.0883 

.0149 

.2146 

.1723 

.3839 

.3636 

.6443 

.6378 

.2799 

5795 

42 

.9889 

.8748 

.0901 

.0173 

.2170 

.1751 

.3873 

.3673 

.6501 

.6438 

3037 

3033 

43 

.9904 

.8771 

.0920 

.0198 

.2194 

.1780 

.3907 

4)710 

.6560 

.6498 

3288 

3285 

44 

.9920 

.8794 

.0939 

.0223 

.2218 

.1808 

.3941 

.3747 

.6619 

.6559 

3554 

3552 

45 

9.9935 

9.8817 

0.0958 

0.0248 

0.2243 

0.1837 

0.3975 

0.3784 

0.6679 

0.6621 

13837 

13835 

46 

.9951 

.8840 

.0976 

.0272 

.2267 

.1866 

.4010 

.3822 

.6740 

.6684 

4140 

4138 

47 

.9966 

.8863 

.0995 

.0297 

.2292 

.1895 

4045 

3859 

.6802 

.6747 

4465 

4463 

48 

.9982 

.8887 

.1015 

.0322 

.2316 

.1924 

4080 

3897 

.6865 

.6811 

4815 

.4814 

49 

.9998 

.8910 

.1034 

.0347 

.2341 

.1953 

4115 

3936 

.6928 

.6876 

.5196 

.5195 

50 

0.0013 

9.8933 

0.1053 

0.0372 

0.2366 

0.1982 

0.4151 

0.3974 

0.6993 

0.6942 

1.5613 

1.5612 

51 

.0029 

.8956 

.1072 

.0397 

.2391 

.2011 

.4187 

4013 

.7058 

.7008 

.6074 

.6073 

52 

.0044 

.8980 

.1092 

.0422 

.2416 

.2040 

.4223 

.4052 

.7124 

.7076 

.6588 

.6587 

53 

.0060 

.9003 

.1111 

.0447 

.2442 

.2070 

4260 

4091 

.7191 

.7144 

.7171 

.7171 

54 

.0076 

.9026 

.1131 

.0473 

.2467 

.2099 

4297 

4130 

.7259 

.7214 

.7844 

.7843 

55 

0.0092 

9.9050 

0.1150 

0.0498 

0.2493 

0.2129 

0.4334 

0.4170 

0.7328 

0.7284 

1.8638 

1.8638 

56 

.0108 

.9073 

.1170 

.0523 

.2518 

.2159 

4371 

4210 

.7398 

.7355 

.9610 

.9610 

57 

.0124 

.9096 

.1190 

.0548 

.2544 

.2189 

4408 

4250 

.7469 

.7428 

2.0863  2.0863  1 

58 

.0140 

.9120 

.1209 

.0574 

.2570 

.2219 

.4446 

4291 

.7541 

.7501 

.2627,  5627 

59 

.0156 

.9143 

.1229 

.0599 

.2596 

.2249 

.4485 

4331 

.7615 

.7576 

2.5640,  2^640 

60 

0.0172 

9  9167 

0.1249 

0.0625 

0.2623 

0.2279 

04523  0.4372 

0.7689 

0.7652 

Inf.   1  Inf.  J 
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TABLE    II. 


LOGARITHMS  OF  NUMBERS 

• 

10 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  Farts.    ' 

1 

2 

« 

4 

f 

6 

7 

8 

9 

0000 

0043 

0086 

0128 

0170 

0212 

0253 

0294 

0334 

0374 

4 

8 

12 

17 

21 

25 

29 

83 

37 

11 

0414 

0453 

0492 

0531 

0569 

0607 

0645 

0682 

0719 

0755 

4 

8 

11 

15 

19 

23 

26 

3034 

12 

0792 

0828 

0864 

0899 

0934 

0969 

1004 

1038 

1072 

1106 

3 

7 

10 

14 

17 

21 

24 

28  31 

13 

1139 

1173 

1206 

1239 

1271 

1303 

1335 

1367 

1399 

1430 

3 

6 

10 

13 

16 

19 

23 

26 

29 

14 

1461 

1492 

1523 

1553 

1584 

1614 

1644 

1673 

1703 

1732 

3 

6 

9 

12 

15 

18 

21 

24 

27 

15 

1761 

1790 

1818 

1847 

1875 

1903 

1931 

1959 

1987 

2014 

3 

6 

8 

11 

14 

17 

20 

22 

25 

16 

2041 

2068 

2095 

2122 

2148 

2175 

2201 

2227 

2253 

2279 

3 

5 

8 

11 

13 

16 

18 

21 

24 

17 

2304 

2330 

2355 

2380 

2405 

2430 

2455 

2480 

2504 

2529 

2 

5 

7 

10 

12 

15 

17 

20 

22 

18 

2553 

2577 

2601 

2625 

264S 

2672 

2695 

2718 

2742 

2765 

2 

5 

7 

9 

12 

14 

16 

19 

21 

19 

2788 

2810 

2833 

2856 

2878 

2900 

2923 

2945 

2967 

2989 

2 

4 

7 

9 

11 

13 

16 

18 

20 

20 

3010 

3032 

3054 

3075 

3096 

3118 

3139 

3160 

3181 

3201 

2 

4 

6 

8 

11 

13 

15 

17 

19 

21 

3222 

3243 

8263 

3284 

3304 

3324 

3345 

3365 

3385 

3404 

2 

4 

6 

8 

10 

12 

14 

16 

18 

22 

3424 

3444 

3464 

3483 

3502 

3522 

3541 

3560 

3579 

3598 

2 

4 

6 

8 

10 

12 

14 

15 

17 

23 

3617 

3636 

3655 

3674 

3692 

3711 

3729 

3747 

3766 

3784 

2 

4 

6 

7 

9 

11 

13 

15 

17 

24 

3802 

3820 

3838 

3856 

3874 

3892 

3909 

3927 

3945 

3962 

2 

4 

5 

7 

9 

11 

12 

14 

16 

25 

3979 

3997 

4014 

4031 

4048 

4065 

4082 

4099 

4116 

4138 

2 

3 

5 

7 

9 

10 

12 

14 

15 

26 

4150 

4166 

4183 

4200 

4216 

4232 

4249 

4265 

4281 

4298 

2 

3 

5 

7 

8 

10 

11 

13 

15 

27 

4314 

4330 

4346 

4362 

4378 

4393 

4409 

4425 

4440 

4456 

2 

8 

5 

6 

8 

9 

11 

13  14 

28 

4472 

4487 

4502 

4518 

4533 

4548 

4564 

4579 

4594 

4609 

2 

3 

5 

6 

8 

9 

11 

12 

14 

29 

4624 

4639 

4654 

4669 

4683 

4698 

4718 

4728 

4742 

4757 

1 

3 

4 

6 

7 

9 

10 

12 

13 

30 

4771 

4786 

4800 

4814 

4829 

4843 

4857 

4871 

4886 

4900 

1 

3 

4 

6 

7 

9 

10 

11 

18 

31 

4914 

4928 

4942 

4955 

4969 

4983 

4997 

5011 

5024 

5038 

1 

3 

4 

6 

7 

8 

10 

11 

12 

32 

5051 

5065 

5079 

5092 

5105 

5119 

5132 

5145 

5159 

5172 

1 

3 

4 

5 

7 

8 

9 

11 

12 

33 

5185 

5198 

5211 

5224 

5237 

5250 

5263 

5276 

5289 

5302 

1 

3 

4 

5 

6 

8 

9 

10 

12 

34 

5315 

5328 

5340 

5353 

5366 

5378 

5391 

5403 

5416 

5428 

1 

8 

4 

5 

6 

8 

9 

10 

11 

35 

5441 

5453 

5465 

5478 

5490 

5502 

5514 

5527 

5539 

5551 

1 

2 

4 

5 

6 

7 

9 

10 

11 

36 

5563 

5575 

5587 

5599 

5611 

5623 

5635 

5647 

5658 

5670 

1 

2 

4 

5 

6 

7 

8 

10 

11 

87 

5682 

5694 

5705 

5717 

5729 

5740 

5752 

5763 

5775 

5786 

1 

2 

3 

5 

6 

7 

8 

9 

10 

38 

5798 

5809 

5821 

5832 

5843 

5855 

5866 

5877 

5888 

5899 

1 

2 

3 

5 

6 

7 

8 

9 

10 

39 

5911 

5922 

5933 

5944 

5955 

5966 

5977 

5988 

5999 

6010 

1 

2 

3 

4 

5 

7 

8 

9 

10 

40 

6021 

6031 

6042 

6053 

6064 

6075 

6085 

6096 

6107 

6117 

1 

2 

3 

4 

5 

6 

8 

9 

10 

41 

6128 

6138 

6149 

6160 

6170 

6180 

6191 

6201 

6212 

6222 

1 

2 

3 

4 

5 

6 

7 

8 

9 

42 

6232 

6243 

6253 

6263 

6274 

6284 

6294 

6304 

6314 

6325 

1 

2 

3 

4 

5 

6 

7 

8 

9 

43 

6335 

6345 

6355 

6365 

6375 

6385 

6395 

6405 

6415 

6425 

1 

2 

3 

4 

5 

6 

7 

8 

9 

44 

6435 

6444 

6454 

6464 

6474 

6484 

6493 

6503 

6513 

6522 

1 

2 

3 

4 

5 

6 

7 

8 

9 

45 

6532 

6542 

6551 

6561 

6571 

6580 

6590 

6599 

6609 

6618 

1 

2 

3 

4 

5 

6 

7 

8 

9 

46 

6628 

6637 

6646 

6656 

6665 

6675 

6684 

6693 

6702 

6712 

1 

2 

3 

4 

5 

6 

7 

7 

8 

47 

6721 

6730 

6739 

6749 

6758 

6767 

6776 

6785 

6794 

6803 

1 

2 

3 

4 

5 

5 

6 

7 

8 

48 

6812 

6821 

6830 

6839 

6848 

6857 

6866 

6875 

6884 

6893 

1 

2 

3 

4 

4 

5 

6 

7 

8 

49 

6902 

6911 

6920 

6928 

6937 

6946 

6955 

6964 

6972 

6961 

1 

2 

3 

4 

4 

5 

6 

7 

8 

50 

6990 

6998 

7007 

7016 

7024 

7033 

7042 

7050 

7059 

7067 

1 

2 

3 

3 

4 

5 

6 

7 

8 

51 

7076 

7084 

7093 

7101 

7110 

7118 

7126 

7135 

7143 

7152 

1 

2 

3 

3 

4 

5 

6 

7 

8 

52 

7160 

7168 

7177 

7185 

7193 

7202 

7210 

7218 

7226 

7235 

1 

2 

2 

3 

4 

5 

6 

7 

7 

53 

7243 

7251 

7259 

7267 

7275 

7284 

7292 

7300 

7308 

7316 

1 

2 

2 

3 

4 

5 

6 

6 

7 

54 

7324 

7332 

7340 

7348 

7356 

7364 

7372 

7380 

7388 

7396 

1 

2 

2 

8 

4 

5 

6|  6 

7 

75 
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11 

0 

1 

7412 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  Parts, 

1 

2 

1 

4 

§ 

6 

7 

8l  9 

55 

7404 

7419 

7427 

7435 

7443 

7451 

7459 

7466 

7474 

i 

2 

2 

3 

4 

5 

5 

«!  7 

56 

7482 

7490 

7497 

7505 

7513 

7520 

7528 

7536 

7548 

7551 

i 

2 

2 

3 

4 

5 

5 

6J  r 

57 

7559 

7566 

7574 

7582 

7589 

7597 

7604 

7612 

7619 

7627 

i 

2 

2 

3 

4 

5 

5 

6  7 

58 

7634 

7642 

7649 

7657 

7664 

7672 

7679 

7686 

7694 

7701 

i 

1 

2 

3 

4 

4 

5 

6>  7 

59 

7709 

7716 

7723 

7731 

7738 

7745 

7752 

7760 

7767 

7774 

i 

1 

2 

3 

4 

4 

5 

6i  ? 

60 

7782 

7789 

7796 

7803 

7810 

7818 

7825 

7832 

7839 

7846 

i 

1 

2 

3 

4 

4 

5 

6  6 

61 

7853 

7860 

7868 

7875 

7882 

7889 

7896 

7903 

7910 

7917 

i 

1 

2 

3 

4 

4 

5 

6  6 

62 

7924 

7931 

7938 

7945 

7952 

7959 

7966 

7973 

7980 

7987 

i 

1 

2 

3 

3 

4 

5 

6]  6 

63 

7993 

8000 

8007 

8014 

8021 

8028 

8035 

8041 

8048 

8055 

i 

1 

2 

3 

3 

4 

5 

5  6 

64 

8062 

8069 

8075 

8082 

8089 

8096 

8102 

8109 

8116 

8122 

i 

1 

2 

3 

3 

4 

5 

51  6 

65 

8129 

8136 

8142 

8149 

8156 

8162 

8169 

8176 

8182 

8189 

i 

1 

2 

3 

3 

4 

5 

6]  6 

66 

8195 

8202 

8209 

8215 

8222 

8228 

8235 

8241 

8248 

8254 

i 

1 

2 

3 

3 

4 

5 

5 

6 

67 

8261 

8267 

8274 

8280 

8287 

8293 

8299 

8306 

8312 

8319 

i 

1 

2 

3 

3 

4 

5 

5 

6 

68 

8325 

8331 

833S 

8344 

8351 

8357 

8363 

8370 

8376 

8382 

i 

1 

2 

3 

3 

4 

4 

5 

6 

69 

8388 

8395 

8401 

8407 

8414 

8420 

8426 

8432 

8439 

8445 

i 

1 

2 

2 

3 

4 

4 

5 

6 

70 

8451 

8457 

8463 

8470 

8476 

8482 

8488 

8494 

8500 

8506 

i 

1 

2 

2 

3 

4 

4 

5 

6 

71 

8513 

8519 

8525 

8531 

8537 

8543 

8549 

8555 

8561 

8567 

i 

1 

2 

2 

3 

4 

4 

5 

5 

72 

8573 

8579 

8585 

8591 

8597 

8603 

8609 

8615 

8621 

8627 

i 

1 

2 

2 

3 

4 

4 

5 

5 

73 

8633 

8639 

8645 

8651 

8657 

8663 

8669 

8675 

8681 

8686 

i 

1 

2 

2 

3 

4 

4 

5 

5 

74 

8692 

8698 

8704 

8710 

8716 

8722 

8727 

8733 

8739 

8745 

i 

1 

2 

2 

3 

4 

4 

5 

5 

75 

8751 

8756 

8762 

8768 

8774 

8779 

8785 

8791 

8797 

8802 

i 

1 

2 

2 

3 

3 

4 

5 

5 

76 

8808 

8814 

8820 

8825 

8831 

8837 

8842 

8848 

8854 

8859 

i 

1 

2 

2 

3 

3 

4 

5 

5 

77 

8865 

8871 

S876 

8882 

8887 

8893 

8899 

8904 

8910 

8915 

i 

1 

2 

2 

3 

3 

4 

4 

5 

78 

8921 

8927 

8932 

8938 

8943 

8949 

8954 

8960 

8965 

8971 

i 

1 

2 

2 

3 

3 

4 

4 

5 

79 

8976 

8982 

8987 

8993 

8998 

9004 

9009 

9015 

9020 

9025 

i 

1 

2 

2 

3 

3 

4 

4 

5 

80 

9031 

9036 

9042 

9047 

9053 

9058 

9063 

9069 

9074 

9079 

i 

1 

2 

2 

8 

3 

4 

4 

5 

81 

9085 

9090 

9096 

9101 

9106 

9112 

9117 

9122 

9128 

9133 

i 

1 

2 

2 

3 

3 

4 

4 

5 

82 

9138 

9143 

9149 

9154 

9159 

9165 

9170 

9175 

9180 

9186 

i 

1 

2 

2 

3 

3 

4 

4 

5 

83 

9191 

9196 

9201 

9206 

9212 

9217 

9222 

9227 

9232 

9238 

i 

1 

2 

2 

3 

3 

4 

4  5 

84 

9243 

9248 

9253 

9258 

9263 

9269 

9274 

9279 

9284 

9289 

i 

1 

2 

2 

3 

8 

4 

4  5 

85 

9294 

9299 

9304 

9309 

9315 

9320 

9325 

9330 

9335 

9340 

i 

1 

2 

2 

3 

3 

4 

4 

5 

86 

9345 

9350 

9355 

9360 

9365 

9370 

9375 

9380 

9885 

9390 

i 

1 

2 

2 

3 

3 

4 

4 

5 

87 

9395 

9400 

9405 

9410 

9415 

9420 

9425 

9430 

9435 

9440 

0 

1 

1 

2 

2 

3 

3 

4 

88 

9445 

9450 

9455 

9460 

9465 

9469 

9474 

9479 

9484 

9489 

0 

1 

1 

2 

2 

3 

8 

4 

89 

9494 

9499 

9504 

9509 

9513 

9518 

9523 

9528 

9533 

9538 

0 

1 

1 

2 

2 

3 

3 

4 

90 

9542 

9547 

9552 

9557 

9562 

9566 

9571 

9576 

9581 

9586 

0 

1 

1 

2 

2 

3 

3 

4 

91 

9590 

9595 

9600 

9605 

9609 

9614 

9619 

9624 

9628 

9633 

0 

1 

1 

2 

2 

3 

3 

4 

92 

9638 

9643 

9647 

9652 

9657 

9661 

9666 

9671 

9675 

9680 

0 

1 

1 

2 

2 

3 

3 

4 

93 

9685 

9689 

9694 

9699 

9703 

9708 

9713 

9717 

9722 

9727 

0 

1 

1 

2 

2 

3 

3 

4 

94 

9731 

9736 

9741 

9745 

9750 

9754 

9759 

9763 

9768 

9773 

0 

1 

1 

2 

2 

3 

3 

4 

95 

9777 

9782 

97S6 

9791 

9795 

9800 

9805 

9809 

9814 

9818 

0 

1 

1 

2 

2 

3 

3 

4 

96 

9823 

9827 

9832 

9836 

9841 

9845 

9850 

9854 

9859 

9863 

0 

1 

1 

2 

2 

3 

3 

4 

97 

9868 

9872 

9877 

9881 

9886 

9890 

9894 

9899 

9903 

9908 

0 

1 

1 

2 

2 

3 

3 

4 

98 

9912 

9917 

9921 

9926 

9930 

9934 

9939 

9943 

9948 

9952 

0 

1 

1 

2 

2 

3 

3 

4 

99 

9956 

9961 

9965 

9969 

9974 

9978 

9983 

9987 

9991 

9996 

0 

1 

1 

2 

2 

3 

3 

3 
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TABLE  III.    MEAN  REFRACTION. 


Barometer  80  biotas.    Fahrenheit's  Thermometer  50°. 

Apparent 
Altitude. 

Mean 
Refraction. 

Apparent 
Altitude. 

Mean 
Refraction. 

Apparent 
Altitude. 

Mean 
Refraction. 

Apparent 
Altitude. 

Mean 
Refraction. 

Apparent 
Altitude. 

Mean 
Refraction. 

O     I 

/     n 

o     1 

i     ii 

O      1 

i     » 

o 

/ 

i     if 

0     1 

/     n 

9  30 

5  35.1 

15     0 

3  34.1 

25     0 

2     4.4 

42 

0 

1     4.7 

0     0 

36  29.4 

35 

5  32.4 

10 

3  31.7 

10 

2     3.4 

20 

1     3.9 

1     0 

24  53.6 

40 

5  29.6 

20 

3  29.4 

20 

2     2.5 

40 

1     3.2 

2     0 

18  25.5 

45 

5  27.0 

80 

3  27.1 

80 

2     1.6 

43 

0 

1     2.4 

3     0 

14  25.1 

50 

5  24.3 

40 

3  24.8 

40 

2     0.7 

20 

1     1.7 

4     0 

11  44.4 

55 

5  21.7 

50 

3  22.6 

50 

1  59.8 

40 

1     1.0 

5     0 

9  52.0 

10     0 

5  L9.2 

16     0 

3  20.5 
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TABLE    III.  A. 

Correction  of  the  Mean  Refraction  for  the  Height  of  the  Barometer. 
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TABLE    III.  B. 

Correction  of  the  Mean  Refraction  for  the  Heicht  of  the  Thermometer. 
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TABLE  IV.    SIDEREAL  INTO  MEAN  SOLAR  TIME. 
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1  01.435 

1  11.264 

15 

.041 

16 

0  02.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1  01.599 

1  11428 

16 

.044 

17 

0  02.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1  01.762 

1   11.592 

17 

.046 

18 

0  02.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

1  01.926 

1  11.756 

18 

.049 

19 

0  03.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1  02.090 

1  11.920 

19 

.052 

20 

0  03.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1  02.254 

1  12.083 

20 

.055 

21 

0  03.440 

0  13.270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

1  02.418 

1  12.247 

21 

.057 

22 

0  03.604 

0  13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1  02.582 

1  12411 

22 

.060 

23 

0  03.768 

0  13.598 

0  23.427 

0  33.257 

0  43.086 

0  52.916 

1  02.745 

1  12.575 

23 

.063 

24 

0  03.932 

0  13.761 

0  23.591 

0  33420 

0  43.250 

0  53.080 

1  02.909 

1  12.739 

24 

.066 

25 

0  04.096 

0  13.925 

0  23.755 

0  33.584 

0  43.414 

0  53.243 

1  03.073 

1  12.903 

25 

.068 

26 

0  04.259 

0  14.089 

0  23.919 

0  33.748 

0  43.578 

0  53407 

I  03.237 

1  13.066 

26 

.071 

27 

0  04.423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53.571 

1  03401 

1  13.230 

27 

.074 

28 

0  04.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1  03.564 

1  13.394 

28 

.076 

29 

0  04.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1  03.728 

1  13.558 

29 

.079 

30 

0  04.915 

0  14.744 

0  24.574 

0  34403 

0  44.233 

0  54.063 

1  03.892 

1  13.722 

30 

.082 

31 

0  05.079 

0  14.908 

0  24.738 

0  34.567 

0  44397 

0  54.226 

1  04.056 

1   13.886 

31 

.085 

32 

0  05.242 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54390 

1  04.220 

1  14.049 

32 

.087 

33 

0  05.406 

0  15.236 

0  25.065 

0  34.895 

0  44.724 

0  54.554 

1  04384 

1  14.213 

33 

.090 

34 

0  05.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54.718 

1  04.547 

1  14377 

34 

.093 

35 

0  05.734 

0  15.563 

0  25393 

0  35.223 

0  45.052 

0  54.882 

1  04.711 

1  14.541 

35 

.096 

36 

0  05.898 

0  15.727 

0  25.557 

0  35386 

0  45.216 

0  55.046 

1  04.875 

1  14.705 

36 

.098 

37 

0  06.062 

0  15.891 

0  25.721 

0  35.550 

0  45380 

0  55.209 

1  05.039 

1  14.868 

37 

.101 

38 

0  06.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  55373 

1  05.203 

1  15.032 

38 

.104 

39 

0  06.389 

0  16.219 

0  26.048 

0  35378 

0  45.707 

0  55.537 

1  05367 

1  15.196 

39 

.106 

40 

0  06.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1  05.530 

1  15360 

40 

.109 

41 

0  06.717 

0  16.546 

0  26376 

0  36.206 

0  46.035 

0  55.865 

1  05.694 

1  15.524 

41 

.112 

42 

0  06.881 

0  16.710 

0  26.540 

0  36369 

0  46.199 

0  56.028 

1  05358 

1  15.688 

42 

.115 

43 

0  07.045 

0  16.874 

0  26.704 

0  36.533 

0  46363 

0  56.192 

1  06.022 

1  15.851 

43 

.117 

44 

0  07.208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56356 

1  06.186 

1  16.015 

44 

.120 

45 

0  07.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1  06350 

1  16.179 

45 

.123 

46 

0  07.536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1  06.513 

1  16343 

46 

.126 

47 

0  07.700 

0  17.529 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

1  06.677 

1  16.507 

47 

.128 

48 

0  07.864 

0  17.693 

0  27.523 

0  87352 

0  47.182 

0  57.011 

1  06.841 

1  16.671 

48 

.131 

49 

0  08.027 

0  17.857 

0  27.687 

0  37.516 

0  47346 

0  57.175 

1  07.005 

1  16.834 

49 

.134 

50 

0  08.191 

0  18.021 

0  27.850 

0  37.680 

0  47.510 

0  57339 

1  07.169 

1  16.998 

50 

.137 

51 

0  08.355 

0  18.185 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1  07332 

1  17.162 

51 

.139 

52 

0  08.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1  07.496 

1  17326 

52 

.142 

53 

0  08.683 

0  18.512 

0  28342 

0  38.171 

0  48.001 

0  57.831 

1  07.660 

1  17490 

53 

.145 

54 

0  08.847 

0  18.676 

0  28.506 

0  38335 

0  48.165 

0  57.994 

1  07.824 

1  17.654 

54 

.147 

55 

0  09.010 

0  18.840 

0  28.670 

0  38499 

0  48329 

0  58.158 

1  07.988 

1  17.817 

55 

.150 

56 

0  09.174 

0  19.004 

0  28.833 

0  38.663 

0  48.492 

0  58322 

1  08.152 

1  17.981 

56 

.153    ! 

57 

0  09.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58486 

1  08315 

1   18.145 

57 

.156 

58 

0  09.502 

0  19331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

I  08479 

I  18309 

58 

158 

59 

0  09.666 

0  19495   0  29325 

0  39.154 

0  48.984 

0  58.814 

1  08.643 

1  18473 

59 

.161 
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TABLE  IV.    SIDEREAL  INTO  MEAN  SOLAR  TIME. 


Side 
real 

8* 

gh. 

lO*- 

Uh. 

12^ 

13  ^ 

14  h 

15  *• 

For 

Seconds. 

m     t 

m      a. 

0 

"'  18.636 

"'28.466 

f  38.296 

l'  48.125 

1  57.955 

2  07.784 

2  17.614 

2  27443 

••!* 

1 

1  18.800 

1  28.630 

1  38459 

1  48.289 

1  58.119 

2  07.948 

2  17.778 

2  27.607 

1  0.003 

2 

1  18.964 

1  28.794 

1  38.623 

I  48.453 

1  58.282 

2  08.112 

2  17.941 

2  27.771 

2    J005 

3 

1  19.128 

1  28.958 

1  38.787 

1  48.617 

1  58.446 

2  08.276 

2  18.105 

2  27.935 

3 

.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

1  58.610 

2  08.440 

2  18.269 

2  28.099 

4 

JOU 

5 

1  19.456 

1  29.285 

1  89.115 

1  48.944 

1  58.774 

2  08.603 

2  18.433 

2  28.263 

5 

.014' 

6 

1   19.619 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2  08.767 

2  18.597 

2  28426 

6 

.016  1 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2  08.931 

2  18.761 

2  28.590 

7 

.019, 

8 

1   19.947 

1  29.777 

1  39.606 

1  49.436 

1  59.265 

2  09.095 

2  18.924 

2  28.754 

8 

.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59429 

2  09.259 

2  19.088 

2  28.918 

9 

.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.593 

2  09423 

2  19.252 

2  29.082 

10 

.027 

11 

1  20.439 

1  30.268 

I  40.098 

1  49.927 

1  59J57 

2  09.586 

2  19.416 

2  29.245 

11 

.030 

12 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

1  59.921 

2  09.750 

2  19.580 

2  29409 

12 

J033I 

13 

1  20.766 

1  30.596 

1  40.425 

1  50.255 

2  00.084 

2  09.914 

2  19.744 

2  29.573 

13 

.035  1 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2  00.248 

2  10.078 

2  19.907 

2  29.737 

14 

.038  | 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2  00.412 

2  10.242 

2  20.071 

2  29.901 

15 

.041  1 

16 

1  21.258 

1  31.087 

1  40  917 

1  50.746 

2  00.576 

2  10.405 

2  20.235 

2  30.065 

16 

.044  1 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2  00.740 

2  10.569 

2  20.399 

2  30.228 

17 

.046! 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2  00.904 

2  10.733 

2  20.563 

2  30.392 

18 

•049  1 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2  01.067 

2  10.897 

2  20.727 

2  30.556 

19 

J052  J 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2  01.231 

2  11.061 

2  20.890 

2  30.720 

20 

.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51  565 

2  01.395 

2  11.225 

2  21.054 

2  30.884 

21 

.057 

22 

1  22241 

1  32.070 

1  41.900 

1  51.729 

2  01.559 

2  11.388 

2  21.218 

2  31.048 

22 

J060 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2  01.723 

2  11.552 

2  21.382 

2  31.211 

23 

.063 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2  01.887 

2  11.716 

2  21.546 

2  31.375 

24 

.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2  02.050 

2  11.880 

2  21.709 

2  31.539 

25 

.068 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2  02.214 

2  12.044 

2  21.873 

2  31.703 

26 

.071 

27 

1  23.060 

1  32.889 

1  42719 

1  52.548 

2  02.378 

2  12.208 

2  22.037 

2  31.867 

27 

.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2  02.542 

2  12.371 

2  22.201 

2  32.031 

28 

.076 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2  02.706 

2  12.535 

2  22.365 

2  32.194 

29 

.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2  02.869 

2  12.699 

2  22.529 

2  32.358 

80 

.082 

31 

1  23.715 

1  83.545 

1  43.374 

1  53.204 

2  03.033 

2  12.863 

2  22.692 

2  32.522 

31 

.035 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2  03.197 

2  13.027 

2  22.856 

2  32.686 

32 

Ml 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2  03.361 

2  13.191 

2  23.020 

2  32.850 

33 

.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2  03.525 

2  13.354 

2  23.184 

2  33.013 

34 

jm 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2  03.689 

2  13.518 

2  23.348 

2  33.177 

35 

.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2  03.852 

2  13.682 

2  23.512 

2  33.341 

36 

.098 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2  04.016 

2  13.846 

2  23.675 

2  33.505 

37 

.101 

38 

1  24.862 

1  34.691 

1  44.521 

1  54.351 

2  04.180 

2  14.010 

2  23.839 

2  33.669 

38 

.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2  04.344 

2  14.173 

2  24.003 

2  33.833 

39 

.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2  04.508 

2  14.337 

2  24.167 

2  33.996 

40 

.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2  04.672 

2  14.501 

2  24.331 

2  34.160 

41 

.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2  04.835 

2  14.665 

2  24.495 

2  34.324 

42 

.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2  04.999 

2  14.829 

2  24.658 

2  34.488 

43 

.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2  05.163 

2  14.993 

2  24.822 

2  34.652 

44 

.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.497 

2  05.327 

2  15.156 

2  24.986 

2  34.816 

45 

.123 

!      46 

1  26.172 

1  36.002 

1  45.832 

1  55.661 

2  05.491 

2  15.320 

2  25.150 

2  34.979 

46 

.126 

47 

I  26.336 

1  36.166 

1  45.995 

1  55.825 

2  05  655 

2  15.484 

2  25.314 

2  35.143 

47 

.128 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.989 

2  05.818 

2  15.648 

2  25.477 

2  35.307 

48 

.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2  05.982 

2  15.812 

2  25.641 

2  35.471 

49 

.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316 

2  06.146 

2  15.976 

2  25.805 

2  35.635 

50 

.137 

51 

1  26  992 

1  36.821 

1  46.651 

1  56.480 

2  06.310 

2  16.139 

2  25.969 

2  35.798 

51 

.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2  06.474 

2  16.303 

2  26.133 

2  35.962 

52 

.142 

53 

1  27.319 

1  37149 

1  46.978 

1  56.808 

2  06.637 

2  16.467 

2  26.297 

2  36.126 

53 

.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2  06.801 

2  16.631 

2  26.460 

2  36.290 

54 

.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2  06.965 

2  16.795 

2  26.624 

2  36.454 

55 

.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2  07.129 

2  16.959 

2  26.788 

2  36.618 

56 

.158 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2  07.293 

2  17.122 

2  26.952 

2  36.781 

57 

.156 

58 

1  28.138 

I  37.968 

1  47.797 

1  57.627 

2  07.457 

2  17.286 

2  27.116 

2  36.945 

58 

.158 

59 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2  07.620 

2  17.450 

2  27.280 

2  37.109 

59 

.161 
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TABLE  IV.    SIDEREAL  INTO  MEAN  SOLAR  TIME. 


J 

Side- 
real 

16h 

17  K 

18*- 

19*- 

20 h- 

21 h 

22 h- 

23  b 

For 

Socond*. 

m. 

0 

2  37.273 

m.    ». 
2  47.102 

2  56.932 

3  06.762 

3*  16.591 

3*26.421 

I'  36.250 

3  46.080 

■. 

1 

2  37.437 

2  47.266 

2  57.096 

3  06.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3  07.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

.005 

3 

2  37.764 

2  47.594 

2  57.424 

3  07.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

.008 

4 

2  37.928 

2  47.758 

2  57.587 

3  07417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

.011 

5 

2  38.092 

2  47.922 

2  57.751 

3  07W 

3  17410 

3  27.240 

3  37.069 

3  46.899 

5 

.014 

6 

2  38.256 

2  48.085 

2  57.915 

3  07.745 

3  17.574 

3  27.404 

8  37.233 

3  47.063 

6 

.016 

7 

2  38.420 

2  48.249 

2  58.079 

3  07.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

.019 

8 

2  38.584 

2  48.413 

2  58.243 

3  08.072 

3  17.902 

8  27.731 

3  37.561 

3  47.390 

8 

.022 

9 

2  38.747 

2  48.577 

2  58.406 

3  08.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

.025 

10 

2  38.911 

2  48.741 

2  58.570 

3  08.400 

3  18.229 

3  28.059 

3  87.889 

3  47.718 

10 

.027 

11 

2  39.075 

2  48.905 

2  58.734 

3  08.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11 

.030 

12 

2  39.239 

2  49.068 

2  58.898 

3  08.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

.033 

13 

2  39.403 

2  49.232 

2  59.062 

3  08.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

.035 

14 

2  39.566 

2  49.396 

2  59.226 

3  09.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

.038 

15 

2  39.730 

2  49.560 

2  59.389 

3  09J219 

3  19.049 

3  28.878 

3  38.708 

8  48.537 

15 

.041 

16 

2  39.894 

2  49.724 

2  59.553 

3  09.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

.044 

17 

2  40.058 

2  49.888 

2  59.717 

3  09.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

.046 

18 

2  40.222 

2  50.051 

2  59.881 

3  09.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

.049 

19 

2  40.386 

2  50.215 

3  00.045 

3  09.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

.052 

20 

2  40.549 

2  50.379 

3  00.209 

3  10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

.055 

21 

2  40.713 

2  50.543 

3  00.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

.057 

22 

2  40.877 

2  50.707 

3  00.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

.060 

23 

2  41.041 

2  50.870 

3  00.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

.063 

24 

2  41.205 

2  51.034 

3  00.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

.066 

25 

2  41.369 

2  51.198 

3  01.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

.068 

26 

2  41.532 

2  51.362 

3  01.192 

3  11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

.071 

27 

2  41.696 

2  51.526 

3  01.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

.074 

28 

2  41.860 

2  51.690 

3  01.519 

3  11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

.076 

29 

2  42.024 

2  51.853 

3  01.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

.079 

30 

2  42.188 

2  52.017 

3  01.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

.082 

31 

2  42.352 

2  52.181 

3  02.011 

3  11.840 

3  21.670 

3  31499 

3  41.329 

3  51.158 

31 

.085 

32 

2  42.515 

2  52.345 

3  02.174 

3  12.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

32 

.087 

33 

2  42.679 

2  52.509 

3  02.338 

3  12.168 

3  21.997 

3  31 .827 

3  41.657 

3  51.486 

33 

.090 

34 

2  42.843 

2  52.673 

3  02.502 

3  12.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

.093 

35 

2  43.007 

2  52.836 

3  02.666 

3  12.496 

3  22.325 

3  32.155 

3  41.984 

3  51.814 

35 

.096 

36 

2  43.171 

2  53.000 

3  02.830 

3  12.659 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

.098 

37 

2  43.334 

2  53.164 

3  02.994 

3  12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

.101 

38 

2  43.498 

2  53.328 

3  03.157 

3  12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

.104 

39 

2  43.662 

2  53.492 

3  03.321 

3  13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

.106 

40 

2  43.826 

2  53.656 

3  03.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

.109 

41 

2  43.990 

2  53.819 

3  03.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

.112 

42 

2  44.154 

2  53.983 

3  03.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

.115 

43 

2  44.317 

2  54.147 

3  03.977 

3  13.806 

3  23.636 

3  33465 

3  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  54.311 

3  04.140 

3  13.970 

3  23.800 

3  33.629 

3  43459 

3  53.288 

44 

.120 

45 

2  44.645 

2  54.475 

3  04.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53452 

45 

.123 

46 

2  44.809 

2  54.638 

3  04.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

.126 

47 

2  44.973 

2  54.802 

3  04.632 

3  14461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

.128 

48 

2  45.137 

2  54.966 

3  04.796 

3  14.625 

3  24.455 

3  34.284 

3  44.114 

3  53.943 

48 

.131 

49 

2  45.300 

2  55.130 

3  04.960 

3  14.789 

3  24.619 

3  34.448 

3  44.278 

3  54.107 

49 

.134 

50 

2  45.464 

2  55.294 

3  05.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

.137 

51 

2  45.628 

2  55.458 

3  05.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54435 

51 

.139 

52 

2  45.792 

2  55.621 

3  05.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

.142 

53 

2  45.956 

2  55.785 

3  05.615 

3  15444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

.145 

54 

2  46.120 

2  55.949 

3  05.779 

3  15.608 

3  25438 

3  35.267 

3  45.097 

3  54.926 

54 

.147 

55 

2  46.283 

2  56.113 

3  05.942 

3  15.772 

3  25.602 

3  35431 

3  45.261 

3  55.090 

55 

.150 

56 

2  46.447 

2  56.277 

3  06.106 

3  15.936 

3  25.765 

3  35.595 

3  45425 

3  55.254 

56 

.153 

57 

2  46.611 

2  56.441 

3  06.270 

3  16.100 

3  25.929 

3  35.759 

3  45.588 

3  55.418 

57 

.156 

58 

2  46.775 

2  56.604 

3  06.434 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  55.582 

58 

.158 

59 

2  46.939 

2  56.768  3  06.598 

3  16427 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

.161 

76 
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TABLE  IV.    MEAN  SOLAR  INTO  SIDEREAL  TIME 


Mean 
Solar. 

Qh. 

1^ 

2h. 

3* 

4b. 

5h- 

6* 

7h. 

For 

m     • 

m     • 

m.    ■• 

m.    «. 

m.    b. 

m.    a. 

m.     «. 

m.    m. 

0 

o' 00.000 

009.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1  08.995 

•. 

a. 

1 

0  00.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1  09.160 

1 

0403 

2 

0  00.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

1  09324 

2 

405 

3 

0  00.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1  09.488 

3 

.008 

4 

0  00.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1  09.652 

4 

411 

5 

0  00.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1  09.817 

5 

jOU 

6 

0  00.986 

0  10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

1  00.124 

1  09.981 

6 

.016 

7 

0  01.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

1  00.289 

1   10.145 

7 

.019 

8 

0  01.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1  00.453 

1   10310 

8 

422 

9 

0  01.478 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1  00.617 

1   10.474 

9 

425 

10 

0  01.643 

0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

1  00.782 

1  10.638 

10 

.027 

11 

0  01.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1  00.946 

1  10.802 

11 

.030 

12 

0  01.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

1  01.110 

1  10.967 

12 

.033  1 

13 

0  02.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

1  01.274 

1   11.131 

13 

.036 

14 

0  02.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1  01.439 

1  11.295 

14 

438  1 

15 

0  02.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1  01.603 

1  11.459 

15 

.041  | 

16 

0  02.628 

0  12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1  01.767 

1   11.624 

16 

.044  1 

17 

0  02.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1  01.932 

1  11.788 

17 

.047 

18 

0  02.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

1  02.096 

1  11.952 

18 

.049 

19 

0  03.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

1  02.260 

1  12.117 

19 

452 

20 

0  03.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

1  02.424 

I   12.281 

20 

455 

21 

0  03.450 

0  13.306 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

1  02.589 

1  12.445 

21 

457 

22 

0  03.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

1  02.753 

1  12.609 

22 

.060 

23 

0  03.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

1  02.917 

1   12.774 

23 

463 

24 

0  03.943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53.225 

1  03.081 

1  12.938 

24 

466 

25 

0  04.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1  03.246 

1  13.102 

25 

468  ' 

26 

0  04.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

1  03.410 

1  13.266 

26 

471 

27 

0  04.435 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

1  03.574 

1  13.431 

27 

474  1 

28 

0  04.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1  03.739 

1  13.595 

28 

477  | 

29 

0  04.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

1  03.903 

1   13.759 

29 

479 

30 

0  04.928 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

1  04.067 

1  13.924 

30 

482  | 

31 

0  05.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1  04.231 

1  14.088 

31 

485  '( 

32 

0  05.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1  04.396 

1  14.252 

32 

488 

33 

0  05.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1  04.560 

1  14.416 

33 

.090 

34 

0  05.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1  04.724 

1  14.581 

34 

.093 

35 

0  05.750 

0  15.606 

0  25.463 

0  35.319 

0  45.176 

0  55.032 

1  04.888 

1  14.745 

35 

496  1 

36 

0  05.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

1  05.053 

1  14.909 

36 

499 

37 

0  06.078 

0  15.935 

0  25.791 

0  35  648 

0  45.504 

0  55.361 

1  05.217 

1   15.073 

37 

.101 

38 

0  06.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1  05.381 

1  15.238 

38 

.104 

39 

0  06.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1  05.546 

1  15.402 

39 

.107 

40 

0  06.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1  05.710 

1  15.566 

40 

.110 

41 

0  06.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

1  05.874 

1  15.731 

41 

.112, 

42 

0  06.900 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

1  06.038 

1  15.895 

42 

.115 

43 

0  07.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

1  06.203 

1  16.059 

43 

.118 

44 

0  07.228 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1  06.367 

1  16.223 

44 

.120 

45 

0  07.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

1  06.531 

1  16388 

45 

.123 

46 

0  07.557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1  06.695 

1   16.552 

46 

.126 

47 

0  07.721 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

1  06.860 

1  16.716 

47 

.129 

48 

0  07.885 

0  17.742 

0  27.598 

0  37.455 

0  47.311 

0  57.168 

1  07.024 

1  16.881 

48 

.131 

49 

0  08.049 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

1  07.188 

1  17.045 

49 

.134 

50 

0  08.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1  07.353 

1  17.209 

50 

.137 

51 

0  08.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

1  07.517 

1  17373 

51 

.140 

52 

0  08.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

1  07.681 

1  17.538 

52 

.142 

53 

0  08.707 

0  18.563 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

1  07.845 

1  17.702 

53 

.145 

54 

0  08.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

1  08.010 

1  17.866 

54 

.148 

55 

0  09.035 

0  18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

1  08.174 

1  18.030 

55 

.151 

56 

0  09.199 

0  19.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

1  08.338 

1  18.195 

56 

.153 

57 

0  09.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1  08.502 

1  18359 

57 

.156 

58 

0  09.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

1  08.667 

I  18.523 

58 

159 

59 

0  09.692 

0  19.549    0  29.405 

0  39.262 

0  49.118 

0  58.975 

1  08.831 

1  18.688 

59 

.162 
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TABLE  IV.    MEAN  SOLAR  INTO  SIDEREAL  TIME. 


Mean 
Solar. 

8^ 

gh. 

10  ^ 

11*. 

12  "■ 

13  h 

14h. 

15  "■ 

For 
Seconds. 

m. 

0 

m.  •. 

1  18.852 

"'28.708 

r  38.565 

m.  ■• 
1  48.421 

m.  «. 

1  58.278 

2  08.134 

m.  a. 

2  17.991 

m.  «. 
2  27.847 

i. 

■. 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

1  58.442 

2  08.298 

2  18.155 

2  28.011 

1 

0.003 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1  58.606 

2  08.463 

2  18.319 

2  28.176 

2 

.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2  08.627 

2  18.483 

2  28.340 

3 

.008 

4 

1  19.509 

1  29.365 

1  89.222 

1  49.078 

1  58.935 

2  08.791 

2  18.648 

2  28.504 

4 

.011 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2  08.956 

2  18.812 

2  28.668 

5 

.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2  09.120 

2  18.976 

2  28.833 

6 

.016 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

1  59.428 

2  09.284 

2  19.141 

2  28.997 

7 

.019 

8 

1  20.166 

1  80.022 

1  39.879 

1  49.735 

1  59.592 

2  09.448 

2  19.305 

2  29.161 

8 

.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

1  59.756 

2  09.613 

2  19.469 

2  29.326 

9 

.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50.0)54 

1  59.920 

2  09.777 

2  19.633 

2  29.490 

10 

.027 

11 

1  20.659 

1  30.515 

1  40.372 

1  50.228 

2  00.085 

2  09.941 

2  19.798 

2  29.654 

11 

.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2  00.249 

2  10.105 

2  19.962 

2  29.818 

12 

.033 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2  00.413 

2  10.270 

2  20.126 

2  29.983 

13 

.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2  00.578 

2  10.434 

2  20.290 

2  30.147 

14 

.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2  00.742 

2  10.598 

2  20.455 

2  30.311 

15 

.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2  00.906 

2  10.763 

2  20.619 

2  30.476 

16 

.044 

17 

1  21.644 

1  31.501 

1  41 .357 

1  51.214 

2  01.070 

2  10.927 

2  20.783 

2  30.640 

17 

.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.378 

2  01.235 

2  11.091 

2  20.948 

2  30.804 

18 

.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2  01.399 

2  11.255 

2  21.112 

2  30.968 

19 

.052 

20 

1  22.137 

1  31.994 

1  41.850 

1  51.707 

2  01.563 

2  11.420 

2  21.276 

2  31.133 

20 

.056 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2  01.727 

2  11.584 

2  21.440 

2  31.297 

21 

.057 

22 

1  22466 

1  32.322 

1  42.179 

1  52.035 

2  01.892 

2  11748 

2  21.605 

2  31461 

22 

.060 

23 

1  22.630 

1  32.487 

1  42.343 

1  52.200 

2  02.056 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  52.364 

2  02.220 

2  12.077 

2  21.933 

2  31.790 

24 

.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2  02.385 

2  12.241 

2  22.098 

2  31.954 

25 

.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2  02.549 

2  12.405 

2  22.262 

2  82.118 

26 

.071 

27 

I  23.287 

1  33.144 

1  43000 

I  52.857 

2  02.713 

2  12.570 

2  22.426 

2  32.283 

27 

.074 

28 

I  23.451 

1  33.308 

1  43.164 

1  53.021 

2  02.877 

2  12.734 

2  22.590 

2  32.447 

28 

.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2  03.042 

2  12.898 

2  22.755 

2  32.611 

29 

.079 

30 

1  23.780 

1  33.637 

1  43.493 

1  53.349 

2  03.206 

2  13.062 

2  22.919 

2  32.775 

30 

.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2  03.370 

2  13.227 

2  23.083 

2  32.940 

31 

.085 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2  03.534 

2  13.391 

2  23.247 

2  33.104 

32 

.088 

33 

1  24.273 

1  34.129 

1  43.986 

1  53.842 

2  03.699 

2  13.555 

2  23.412 

2  33.268 

33 

.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2  03.863 

2  13.720 

2  23.576 

2  33.432 

34 

.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2  04.027 

2  13.884 

2  23.740 

2  33.597 

35 

.096 

36 

I  24.766 

1  34.622 

1  44.479 

1  54.335 

2  04.192 

2  14.048 

2  23.905 

2  33.761 

36 

.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2  04.356 

2  14.212 

2  24.069 

2  33.925 

37 

.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2  04.520 

2  14.377 

2  24.233 

2  34.090 

38 

.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2  04.684 

2  14.541 

2  24.897 

2  34.254 

39 

.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2  04.849 

2  14.705 

2  24.562 

2  34.418 

40 

.110 

41 

1  25.587 

1  35.444 

1  45.300 

I  55.156 

2  05.013 

2  14.869 

2  24.726 

2  34.582 

41 

.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2  05.177 

2  15.034 

2  24.890 

2  34.747 

42 

.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  55.485 

2  05.342 

2  15.198 

2  25.054 

2  34.911 

43 

.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2  05.506 

2  15.362 

2  25.219 

2  35.075 

44 

.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2  05.670 

2  15.527 

2  25.383 

2  35.239 

45 

.123 

46 

I  26.408 

1  36.265 

1  46.121 

1  55  978 

2  05.834 

2  15.691 

2  25.547 

2  35.404 

46 

.126 

47 

I  26.573 

1  36.429 

1  46.286 

1  56.142 

2  05.999 

2  15.855 

2  25.712 

2  85.568 

47 

.129 

48 

1  26.737 

1  36.593 

I  46.450 

1  56.306 

2  06.163 

2  16.019 

2  25.876 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2  06327 

2  16.184 

2  26.040 

2  35.897 

49 

.134 

50 

1  27.066 

1  36.922 

1  46.778 

1  56.635 

2  06.491 

2  16.348 

2  26.204 

2  36.061 

50 

.137 

51 

1  27  230 

1  37.086 

1  46.943 

1  56.799 

2  06.656 

2  16.512 

2  26.369 

2  36.225 

51 

.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.964 

2  06.820 

2  16.676 

2  26.533 

2  36.389 

52 

.142 

53 

1  27.558 

1  37415 

1  47.271 

1  57.128 

2  06.984 

2  16.841 

2  26.697 

2  36.554 

53 

.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

fc  07.149 

2  17.005 

2  26.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2  07.313 

2  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

1  28  051 

1  37.908 

1  47.764 

1  57.621 

2  07.477 

2  17.334 

2  27.190 

2  37.047 

56 

.153 

57 

1  28  215 

1  38.072 

1  47.928 

1  57.785 

2  07.641 

2  17.498 

2  27.354 

2  37.211 

57 

.156 

58 

1  28.380 

I  38.236 

1  48.093 

1  57.949 

2  07.806 

2  17.662 

2  27.519 

2  37.375 

58 

.159 

59 

1  28.544 

1  38.400 

1  48.257 

1  58.113 

2  07.970 

2  17.826 

2  27.683 

2  37.539 

59 

.162 
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TABLE  IV.    MEAN  SOLAR  INTO  SIDEREAL  TIME. 


Maui 
Solar. 

1611- 

17h. 

18^ 

19k 

20h 

21 h  1  22 h 

23  *■ 

I 

Sec 

'Z*  '' 

ra      ft. 

m  § 

m.    ■. 

I1 

m. 

0 

2*87.704 

2*47.560 

2*  57.417 

8  07.273 

3*17.129 

3*26.986 

3  36.842 

3  46X99 

». 

1' 
OJ003  H 

1 

2  37.868 

2  47.724 

2  57.581 

3  07437 

3  17.294 

3  27.150 

3  37.007 

3  46X63 

1 

2 

2  38.032 

2  47.889 

2  57.745 

3  07.602 

3  17458 

3  27.315 

3  37.171 

8  47.027 

2 

.005  ,, 

3 

2  38.196 

2  48.053 

2  57.909 

3  07.766 

3  17.622 

3  27479 

3  37.335 

3  47.192 

3 

.008    , 

4 

2  38.361 

2  48.217 

2  58.074 

3  07.930 

3  17.787 

3  27.643 

3  37.500 

3  47X56 

4 

J011    ; 

5 

2  38.525 

2  48.381 

2  58.238 

3  08.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

JO  14  : 

6 

2  38.689 

2  48.546 

2  58.402 

3  08.259 

3  18.115 

8  27.972 

3  37.828 

3  47.685 

6 

J016 

7 

2  38.854 

2  48.710 

2  58.566 

3  08.423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

J019 

8 

2  39.018 

2  48.874 

2  58.731 

3  08.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

.022 

9 

2  39.182 

2  49.039 

2  58.895 

3  08.751 

3  18.608 

3  28464 

3  38.321 

8  48.177 

9 

.025 

10 

2  39.346 

2  49.203 

2  59.059 

3  08.916 

3  18.772 

3  28.629 

3  38485 

3  48X42 

10 

mi  , 

11 

2  39.511 

2  49.367 

2  59.224 

3  09.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

11 

J03O  , 

12 

2  39.675 

2  49.531 

2  59.388 

3  09.244 

3  19.101 

3  28.957 

3  38.814 

3  48.670 

12 

*33  , 

13 

2  39.889 

2  49.696 

2  59.552 

3  09409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

.036  : 

14 

2  40.003 

2  49.860 

2  59.716 

3  09.573 

3  19429 

3  29.286 

3  39.142 

3  48.999 

14 

.036  I; 

15 

2  40.168 

2  50.024 

2  59.881 

3  09.737 

3  19.594 

3  29450 

3  39.307 

3  49.163 

15 

j041  |> 

16 

2  40.332 

2  50.188 

3  00.045 

3  09.901 

3  19.758 

3  29.614 

3  39.471 

3  49X27 

16 

.044  ': 

17 

2  40.496 

2  50.353 

3  00.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 

3  49492 

17 

J047  "■ 

18 

2  40.661 

2  50.517 

3  00.373 

3  10.230 

3  20.086 

3  29.943 

3  39.799 

3  49.656 

18 

.049  '. 

19 

2  40.825 

2  50.681 

3  00.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

J052  i 

20 

2  40.989 

2  50.846 

3  00.702 

3  10.559 

3  20.415 

3  30.271 

3  40.128 

3  49.984 

20 

.055  'I 

21 

2  41.153 

2  51.010 

3  00.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

.057    ' 

22 

2  41.318 

2  51.174 

3  01.031 

3  10.887 

3  20.744 

3  30.600 

3  40456 

3  50X13 

22 

.060  ; 

23 

2  41.482 

2  51.338 

3  01.195 

3  11.051 

3  20.908 

3  30.764 

3  40.621 

3  50477 

23 

.063 

24 

2  41.646 

2  51.503 

3  01.359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

.066    , 

25 

2  41.810 

2  51.667 

3  01.523 

3  11.380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

J068    i 

26 

2  41.975 

2  51.831 

3  01.688 

3  11.544 

3  21.401 

3  31.257 

3  41.114 

8  50.970 

26 

.071    , 

27 

2  42.139 

2  51.995 

3  01.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  51.134 

27 

.074    . 

28 

2  42.303 

2  52.160 

3  02.016 

3  11.873 

3  21.729 

3  31.586 

3  41442 

3  51.299 

28 

.077  i' 

29 

2  42.468 

2  52.324 

3  02.181 

3  12.037 

3  21.893 

8  31.750 

3  41.606 

3  51.463 

29 

.079    1 

30 

2  42.632 

2  52.488 

3  02.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

.082  ■" 

31 

2  42.796 

2  52.653 

3  02.509 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

8  51.791 

31 

0)85  ,' 

32 

2  42.960 

2  52.817 

3  02.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

.088    i 

33 

2  43.125 

2  52.981 

3  02.838 

3  12.694 

3  22.551 

3  32  407 

3  42.264 

3  52.120 

33 

.090  ,1 

34 

2  43.289 

2  53.145 

3  03.002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

.093  ,; 

35 

2  43.453 

2  53.310 

3  03.166 

3  13.023 

3  22.879 

8  32.736 

3  42.592 

3  52.449 

35 

.096  \ 

36 

2  43.617 

2  53.474 

3  03.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

.099  ' 

37 

2  43.782 

2  53.638 

3  03.495 

3  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

.101  i| 

38 

2  43.946 

2  53.803 

3  03.659 

3  13.515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

.104  i1 

39 

2  44.110 

2  53.967 

3  03.823 

3  13.680 

3  23.536 

3  33.393 

3  43.249 

3  53.106 

39 

.107  || 

40 

2  44.275 

2  54.131 

3  03.988 

3  13.844 

3  23.700 

3  33.557 

3  43413 

3  53.270 

40 

.110    ' 

41 

2  44.439 

2  54.295 

3  04.152 

3  14.008 

3  23.865 

3  33.721 

3  43.578 

3  53434 

41 

.112    1 

42 

2  44.603 

2  54.460 

3  04.316 

3  14.173 

3  24.029 

3  33.886 

3  43.742 

3  53.598 

42 

.115    j 

43 

2  44.767 

2  54.624 

3  04.480 

3  14.337 

3  24.193 

3  34.050 

3  43.906 

3  53.763 

43 

.118  i, 

44 

2  44.932 

2  54.788 

3  04.645 

3  14.501 

3  24.358 

3  34.214 

3  44.071 

3  53.927 

44 

.120  ;! 

45 

2  45.096 

2  54.952 

3  04.809 

3  14.665 

3  24.522 

3  34.378 

3  44.235 

3  54.091 

45 

.123  i1 

46 

2  45.260 

2  55.117 

3  04.973 

3  14.830 

3  24.686 

3  34.543 

3  44.399 

3  54.256 

46 

.126  j; 

47 

2  45.425 

2  55.281 

3  05.137 

3  14.994 

3  24.850 

3  34.707 

3  44.563 

3  54.420 

47 

.129    I 

48 

2  45.589 

2  55.445 

3  05.302 

3  15.158 

3  25.015 

3  34.871 

3  44.728 

3  54.584 

48 

.131   \\ 

49 

2  45.753 

2  55.610 

3  05.466 

3  15.322 

3  25.179 

3  35.035 

3  44.892 

3  54.748 

49 

.134  (| 

50 

2  45.917 

2  55.774 

3  05.630 

3  15.487 

3  25.343 

3  35.200 

3  45.056 

3  54.913 

50 

187  jl 

51 

2  46.082 

2  55.938 

3  05.795 

3  15.651 

3  25.508 

3  35.364 

3  45.220 

3  55.077 

51 

.140 

52 

2  46.246 

2  56.102 

3  05.959 

3  15.815 

3  25.672 

3  35.528 

3  45.385 

3  55.241 

52 

.142 

53 

2  46.410 

2  56.267 

3  06.123 

3  15.980 

3  25.836 

3  35.693 

3  45.549 

3  55.405 

53 

.145    1 

54 

2  46.574 

2  56.431 

3  06.287 

3  16.144 

3  26.000 

3  35.857 

3  45.713 

3  55.570 

54 

.148    1 

55 

2  46.739 

2  56.595 

3  06.452 

3  16.308 

3  26.165 

3  36.021 

3  45.878 

3  55.734 

55 

.151 

56 

2  46.903 

2  56.759 

3  06.616 

3  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

56 

.153 

57 

2  47.067 

2  56.924 

3  06.780 

3  16.637 

3  26.493 

3  36.350 

3  46.206 

3  56.063 

57 

.156 

58 

2  47.232 

2  57.088 

3  06.944 

3  16.801 

3  26.657 

3  36.514 

3  46,370 

3  56  227 

58 

159 

59 

2  47.396 

2  57.252    8  07.109 

3  16.965 

3  26.822 

3  36.678 

3  46.535 

3  56X91 

59 

.162 

94 
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77  95 


INTRODUCTION. 


The  following  is  an  extract  from  the  report  of  Mr.  Walker  to  the  Superintendent :  — 

« in  compliance  with  your  invitation,  I  inclose  yon  the  coefficients  of  M.  Lb  Vebbieb's  series  for  the  devel- 
opment of  the  disturbing  force.  The  computations  have  been  made  to  facilitate  the  study  of  the  theory  of 
Neptune.  They  were  partly  computed  by  M.  db  Poubtalss  and  myself,  using  the  logarithmic  tables  of 
Dodson,  Vega,  and  ZeoV,  Subsequently,  a  duplicate  numerical  computation  has  been  made  by  several  of  Jt ; 
my  assistants,  commencing  with  eighteen  places  of  decimals,  and  retaining  in  the  terms  of  a  higher  order  all 
the  decimals  below  that  number  whose  accuracy  could  be  relied  on. 

"  The  computation  by  numbers  confirmed  in  every  instance  the  previous  results  by  logarithms,  as  far  as  the 
latter  could  be  depended  upon." 

To  this  it  is  only  necessary  to  add,  that  the  fundamental  sheets  of  these  laborious  compu- 
tations, or  the  "  preliminary  constants,"  were  computed,  one  five  times,  and  the  other  four 
times,  by  different  assistants,  who  derived  them  from  the  formulas  independently  of  each 
other.  No  one  assistant  had  access  to  the  work  of  the  others  till  his  own  computations  were 
completed.  The  first  of  the  fundamental  sheets  was  extended  to  twenty-four  places  of  deci- 
mals, of  which  eighteen  were  retained.  The  remaining  sheets  were  computed  in  duplicate, 
were  also  checked  independently  by  varying  the  formulas  and  processes,  and  were  further 
tested  by  means  of  algebraic  differences. 

The  change  from  the  natural  numbers  to  logarithms  was  principally  done  by  Professor 
Kendall  after  Mr.  Walker's  death. 
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COEFFICIENTS    OF   THE 


FUNCTION. 

LOSABITHM  Of  IHS  OOEWTCDtNT  Of 

fyW 

a0 

a? 

a* 

a6 

a8 

10 

or* 

+  0.30103 

+99.69897 

+99.44909 

+99.29073 

+99.17475 

+99.06823 

o-1  &i<» 

4-  0.00000 

+99.57403 

+99.36991 

+99.23274 

+99.12899 

+99.04544 

„-»Jl» 

+99.87506 

+99.49485 

+99.31192 

+99.18698 

+99.09120 

+99.01326 

a-*bL*> 

+99.79588 

+99.43685 

+99.26616 

+99.14919 

+99.05902 

+98.98523 

tf"4^ 

+99.73789 

+99.39110 

+99.22837 

+99.11701 

+99.08099 

+98.96041 

a-*bl<to 

+99.69218 

+99.35331 

+99.19619 

+99.08898 

+99.00616 

+98.98813 

a-»Jj« 

+99.65434 

+99.32113 

+99.16816 

+99.06416 

+98.98389 

+96.91793 

or7  fy^ 

+99.62216 

+99.29310 

+99.14334 

+99.04188 

+98.96368 

+98.89944 

<*-•  ftx« 

+99.59413 

+99.26828 

+99.12106 

+99.02168 

+98.94520 

+98.88241 

«-•  Jj» 

+99.56931 

+99.24600 

+99.10Q86 

+99.00319 

+98.92817 

+98.86661 

«"  D.  >*m 

/s8 

C?0* 

<+?■ 

a6/S* 

a*£2 

aM£* 

+  0.00000 

+99.09691 

+98.67094 

+98.38764 

+9817475 

f  D.  kw 

+  0.00000 

—99.09691 

+98.67094 

+98.88764 

+98.17475 

+98.00405    . 

a'  D.  Jj* 

+  0.17609 

—99.39794 

—96.29072 

+97.50573 

+97.54713 

U.*im 

+  0.27800 

—99.70570 

—98.87619 

—98.86807 

—97.94507 

—97.55387 

a-'  2>.  J*(4> 

+  0.33995 

—99.85183 

—99.09007 

—98.64652 

—98.81088 

—98.03099 

a"*  D.  Ji<»> 

+  0.39110 

—99.94539 

—99.21791 

—98.80498 

—98.49882 

—98.24920 

a-3  pa  J,  m 

+  0.43249 

—  0.01336 

—99.30734 

—98.91289 

—98.62346 

—98.38965 

a"4  D.  il<* 

+  0.46726 

—  0.06640 

—99.37529 

—98.99857 

—98.71544 

—98.49196 

«"»  D.  %*> 

+  0.49721 

—  0.10971 

—99.42968 

—99.05739 

—98.78759 

—98.57162 

<r*  D.  b^ 

+  0.52355 

—  0.14622 

—09.47470 

—49.10981 

—98.84650 

—96.63634 

a4  D»  Ji™ 

/s8 

£* 

a*/9* 

a4/?4 

a6£* 

a*  & 

+  0.00000 

+  0.13830 

+99.03892 

+98.48106 

+98.09733 

a»  b;  >I«> 

+  0.35218 

+99.27800 

+98.72209 

+98.84188 

+98.04981 

<^  i>J  ftIW 

+  0.17609 

+  0.85218 

+99.18282 

+98.76785 

+98.45998 

+98.21831 

a1  D\  Jl<» 

+  0.57403 

+  0.23521 

+99.75168 

+99.06525 

+98.70164 

+96.43992 

DJ  ii(4> 

+  0.81707 

+99.91398 

+  0.10431 

+99.88532 

+98.93024 

+98.64829 

a"1  Dl  il® 

+  0.99316 

—99.56719 

+  0.34862 

+99.54744 

+99.12106 

+98.82521 

a*  D\  bl9> 

+  1.13146 

—  0.25640 

+  0.52243 

+99.71634 

+99.27912 

+98.97459 

a"*  Dl  Ji» 

+  1.24541 

—  0.53861 

+  0.66447 

+99.85490 

+99.41204 

+99.10215 

.r4  2)i  Jim 

+  1.34232 

—  0.72446 

+  0.78200 

+99.97162 

+99.52585 

+99.21265 

<r»2?Jty<» 

+  1.42664 

—  0.86487 

+  0.88209 

+  0.07209 

+99.62492 

+99.30967 

a»IE  &$«»> 

/s8 

ys* 

/9s 

a%& 

a*0> 

a«0> 

+  0.82930 

+  0.50345 

+99.25921 

+98.59716 

a4  JDi  ty«> 

+  0.35218 

+  0.98057 

+99.65484 

+99.00464 

+98.54430 

a»i^  ilw 

+  0.87506 

+  0.98270 

+99.54600 

+99.05509 

+98.68188 

.    a'.D>ii<' 

+  1.57403 

+  1.10231 

+  0.98665 

+99.39624 

+99.01762 

+98.71071 

a1  d;  KM 

+  1.11810 

+  1.21501 

+  1.03783 

—99.90930 

—98.14953 

+98.36064 

•D3.  «»• 

+  1.47028 

+  1.25144 

+  1.14507 

—  0.53701 

—99.49139 

—98.74689 

«-'  D3.  >*<* 

+  1.73352 

+  1.21064 

+  1.28826 

—  0.90932 

—99.92456 

—99.30286 

a"^  Z>J  bl<" 

+  1.94438 

+  1.04129 

+  1.44809 

—  1.18228 

—  0.21868 

—-99.62992 

o-»  Z£  Jim 

+  2.12047 

+  0.19619 

+  1.59467 

—  1.39932 

—  0.44640 

—99.87245 

a"4  Dl  Jj<" 

+  2.27174 

+  1.09758 

+  1.73673 

—  1.57989 

—  0.68356 

—  0.06799 
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PERTURBATIVE    FUNCTION. 


LOGABITHM  OF  TBM  COEFFICIENT  OF 

aM 

a14 

a18 

aM 

a» 

a22 

a24 

a28 

+99.00765 

+98.94328 

+98.88723 

+98.83758 

+98.79303 

+98.75262 

+98.71565 

+98.68159 

+98.97547 

+98.91526 

+98.86240 

+98.81530 

+98.77282 

+98.73414 

+98.69862 

+98.66579 

+98.94744 

+98.89043 

+98.84013 

+98.79510 

+98.75434 

+98.71710 

+98.68283 

+98.65107 

+98.92262 

+98.86816 

+98.81992 

+98.77662 

+98.78731 

+98.70131 

+98.66810 

+98.63728 

+98.90034 

+96.84795 

+98.80144 

+98.76968 

+98.72151 

+98.68659 

+98.65431 

+98.62432 

+98.88014 

+98.82947 

+98.78441 

+98.74379 

+98.70679 

+98.67280 

+98.64185 

+98.61208 

+98.86165 

+96.81244 

+98.76861 

+98.72907 

+98.69300 

+98.65983 

+98.62911 

+98.60050 

+98.84462 

+98.79664 

+98.75889 

+98.71528 

+98.68004 

+98.64760 

+98.61758 

+98.58951 

+98.82888 

+98.78192 

+98.74010 

+98.70231 

+98.66780 

+98.63602 

+98.60654 

+98.57904 

+98.81410 

+98.76813 

+98.72714 

+98.69008 

+98.65622 

+98.62502 

+98.59607 

+98.66906 

a12^2 

a1*^ 

a16^ 

aM£2 

a20^2 

a22^2 

a2*^2 

a28^2 

+98.00405 

+97.86158 

+97.78916 

+97.63195 

+97.53655 

+97.45060 

+97.37241 

+97.30068 

+97.86158 

+97.78916 

+97.63195 

+97.53655 

+97.45060 

+97.37242 

+97.30068 

+97.23444 

+97.50811 

+97.44912 

+97.38528 

+97.32162 

+97.25998 

+97.20107 

+97.14501 

+97.09177 

—97.12788 

—96.47658 

+96.32160 

+96.66153 

+96.75959 

+96.79282 

+96.79824 

+96.78987 

—97.78482 

—97.55792 

—97.34280 

—97.18120 

—96.91450 

—96.68015 

—06.40329 

—96.00903 

—98.08504 

—97.84516 

—97.67277 

—07.51334 

—97.86357 

—97.22094 

—97.08332 

—96.94880 

—98.19098 

—98.01656 

—97.86013 

—97.71746 

—97.58564 

—97.46255 

—97.34657 

—97.28641 

—98.80292 

—98.13788 

—97.99046 

—97.85679 

—97.78402 

—97.62016 

—97.51868 

—97.41342 

—98.38949 

—98.23088 

—98.08968 

—97.96195 

—97.84498 

—97.73682 

—97.68602 

—97.54144 

—98.45958 

—98.80584 

—96.16925 

—98.04589 

—97.93812 

—97.82901 

—97.78215 

—97.64145 

a10£* 

a12^ 

a"/S* 

al*& 

a18/8* 

a20^ 

a22/^ 

a*£* 

+97.80814 

+97.56407 

+97.36254 

+97.18825 

+97.08470 

+96.89741 

+96.77327 

+96.66001 

+97.81216 

+97.61165 

+97.43818 

+97.28517 

+97.14886 

+97.02465 

+96.91169 

+96.80774 

+98.00695 

+97.82984 

+97.67334 

+97.53422 

+97.40865 

+97.29418 

+97.18901 

+97.09177 

+98.28056 

+98.05414 

+97.90084 

+97.76488 

+97.64249 

+97.53111 

+97.42881 

+97.33419 

+98.42898 

+98.24765 

+98.09218 

+97.95552 

+97.88826 

+97.72244 

+97.62097 

+97.52729 

+98.59728 

+98.41070 

+98.25211 

+98.11366 

+97.99046 

+97.87926 

+97.77775 

+97.68429 

+98.74032 

+98.54944 

+98.38791 

+98.24752 

+98.12306 

+98.01113 

+97.90922 

+97.81560 

+98.86850 

+98.66926 

+98.50525 

+98.36307 

+98.23787 

+98.12456 

+98.02211 

+97.92815 

+98.97097 

+98.77421 

+98.60819 

+98.46447 

+98.83761 

+98.22396 

+98.12089 

+98.02653 

+99.06590 

+98.86727 

+98.69966 

+98.55465 

+98.42678 

+98.81233 

+98.20867 

+98.11886 

a8^6 

a10/^ 

a^/S8 

au{? 

a16/*6 

a18^8 

a20/^ 

a22/^ 

+98.18046 

+97.76700 

+97.46838 

+97.21458 

+96.99369 

+96.79803 

+96.62242 

+96.46315 

+98.18471 

+97.88870 

+97.63676 

+97.41729 

+97.22278 

+97.04805 

+96.88936 

+96.74437 

+98.37808 

+98.12116 

+97.89822 

+97.70115 

+97.52449 

+97.36433 

+97.21785 

+97.08286 

+98.45170 

+98.22728 

+98.02910 

+97.85168 

+97.69075 

+97.54370 

+97.40824 

+97.28267 

+98.29983 

+98.16132 

+98.01381 

+97.87066 

+97.73510 

+97.60761 

+97.48785 

+97.37519 

—97.92625 

+98.40547 

+97.68370 

+97.67940 

+97.61783 

+97.53749 

+97.45086 

+97.36301 

—98.80098 

—98.34422 

—97.87611 

—97.27377 

—96.56455 

+97.08629 

+97.16965 

+97.17044 

—99.17661 

—98.79377 

—98.45117 

—98.12998 

—97.81420 

—97.48896 

—97.09985 

—96.50799 

—09.48849 

—99.08035 

—98.76947 

—98.49010 

—98.23214 

—97.98828 

—97.75236 

—97.51829 

—99.64482 

—99.29847 

—99.00210 

—98.73984 

—98.50226 

—98.28304 

—98.07763 

—97.88250 
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COEFFICIENTS   OF  THE 


FUNCTION. 

LOGARITHM  Of  THB  OOBMIOnMT  or 

a*  Dill** 

P 

P 

P 

P 

a2^ 

a*P 

4-  0.82930 

4-  1.69951 

4-  1.01998 

4-99.66134 

a"  Dl  Ja"> 

4-  1.44909 

4-  1.77217 

4-  0.17863 

+99.44739 

a*  Dl  Ja» 

4-  0.87506 

4-  1.76959 

4-  1.77389 

4-  0.05928 

4-99.50387 

o»B;Ji» 

4-  1.51604 

4-  1.95141 

4-  1.77581 

4-99.92071 

4-99.48489 

a*  JD*  ty« 

4-  1.11810 

4-  1.87777 

4-  2.07982 

4-  1.77656 

4-99.83639 

4-99.46938 

a'  JDJ  Ja® 

4-  1.77131 

4-  2.11688 

4-  2.19079 

4-  1.75009 

4-  0.57829 

4-99.75653 

2>i*A<«> 

4-  2.21064 

4-  2.27759 

4-  2.80301 

4-  1.68832 

4-  1.17899 

4-  0.20188 

o-1  Dl  Ji<" 

4-  2.54644 

4-  2.38371 

4-  2.42472 

4-  1.15468 

4-  1.61286 

4-  0.69730 

a"8  Di  ty® 

4-  2.81944 

4-  2.48923 

4-  2.55656 

—  1.60126 

4-  1.94970 

4-  0.92841 

a-*  Dl  ii« 

+  8.04989 

4-  2.48786 

4-  2.69491 

—  2.11012 

4-  2.22491 

4-  1.19578 

a7  DJ  bl«» 

P 

P 

P 

P 

fi10 

J0*      1 

| 

4-  2.14806 

4-  2.64680 

4-  1.64966    | 

a*  Z£  Ji"' 

4-  1.44909 

4-  2.53944 

4-  2.68213 

4-  0.81207    | 

a5  Dl  &A« 

4-  2.16925 

4-  2.77131 

4-  2.68322 

4-  0.68529    | 

a4  J3j  Ja<» 

4-  1.51604 

4-  2.60151 

4-  2.92162 

4-  2.68418 

4-  0.55411    1 

*  JDi  &A«> 

4-  2.24848 

4-  2.89353 

4-  8.08832 

4-  2.68459 

4-  0.46938    j 

a«  I£  Ji® 

4-  1.77131 

4-  2.70707 

4-  3.11312 

4-  3.12212 

4-  2.68489 

4-  0.39664 

a'  JD^  JA« 

4-  2.51167 

4-  3.03455 

4-  3.29302 

4-  8.19127 

4-  2.69799 

—  1.04532 

^ty01 

4-  3.02356 

4-  8.28184 

4-  3.45164 

4-  3.23651 

4-  2.75228 

—  1.85484 

*-'  Dl  Ji® 

4-  3.42150 

4-  3.47265 

+  3.60004 

4-  8.24601 

4-  2.87468 

—  2417819 

<r*D^A*> 

4-  3.74886 

4-  3.61907 

4-  3.74454 

4-  3.19162 

4-  8.06111 

—  2.78088 

as  Dl  Jato 

P 

P 

P 

P 

ff* 

P1 

4-  2.14806 

4-  3.38955 

4-  8.66717 

or  Z>'  Ja"> 

4-  2.98517 

4-  8.67157 

4-  3.68563 

a*  Dl  &i« 

4-  2.16925 

4-  8.42452 

4-  3.85845 

4-  3.68626 

^•jd:*^ 

4-  2.96859 

4-  3.75864 

4-  3.98180 

4-  3.68674 

a4  Dl  bf> 

4-  2.24843 

4-  8.48522 

4-  4.00407 

4-  4.08005 

4-  3.68697 

j  Dm® 

4-  3.05574 

4-  3.85900 

4-  4.19682 

4-  4.16047 

4-  3.68712 

a»  D:  bl<» 

4-  2.51167 

4-  3.59086 

4-  4.15071 

4-  4.35515 

4-  4.22881 

4-  8.68723 

01  d:  &i<" 

4-  3.32459 

4-  3.98970 

4-  4.39144 

4-  4.48807 

4-  4.28879 

4-  3.68070 

■D2V 

4-  3.89862 

4-  4.30374 

4-  4.59930 

4-  4.59930 

4-  4.34906 

4-  8.64226 

«-•  d:  Aa<»> 

4-  4.85092 

4-  4.55842 

4-  4.78579 

4-  4.68900 

4-  4.41913 

4-  3.48543 

a*  Dl  b^ 

P 

P 

/s6 

P 

£10 

/3U 

4-  3.78027 

4-  4.63457 

a"  Dl  6i«> 

4-  2.93517 

4-  4.32167 

4-  4.85240 

aT  Dl  Ja« 

4-  8.79250 

4-  4.69728 

4-  5.00214 

a*  DJ  Ja"> 

4-  2.96859 

4-  4.35776 

4-  4.97213 

4-  5.11332 

<f  Dl  b> 

4-  3.83389 

4-  4.76875 

4-  5.18440 

4-  5.20180 

a'Dlbl*     ■ 

4-  8.05574 

4-  4.41882 

4-  5.08648 

4-  5.36683 

4-  5.27529 

a»  Dl  b^ 

4-  3.92665 

4-  4.85846 

4-  5.34403 

4-  5.60046 

4-  5.38812 

a"  ZS  b^> 

4-  3.32459 

4-  4.52530 

4-  5.21006 

4-  5.56006 

4-  5.62441 

4-  5.39301 

o«  2)J  &A*" 

+  4.19965 

4-  4.98379 

4-  5.50377 

4-  5.74543 

4-  6.73349 

4-  5.44098 

^  ty» 

+  4.82804 

4-  5.35362 

4-  6.75751 

4-  5.90643 

4-  5.83280 

4-  5.48087 
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PERTURBATIVE    FUNCTION. 


LOGARITHM  OF  THB  COEFFICIENT  OF 

a8 /3s 

a8  /S8 

a* /8s 

a^/S8 

a14  0s 

a16/^ 

a^/S8 

a20 /3s 

+98.91874 

+98.87685 

+97.95344 

+97.60236 

+97.30185 

+97.03890 

+96.80496 

+96.59417 

+98.91892 

+98.50062 

+98.15297 

+97.85493 

+97.59381 

+97.86148 

+97.15054 

+96.96336 

+99.07876 

+98.71951 

+98.41726 

+98.15322 

+97.91858 

+97.70731 

+97.51512 

+97.33878 

+99.12729 

+98.82284 

+98.55724 

+98.32145 

+98.10928 

+97.91637 

+97.73946 

+97.57603 

+99.16008 

+98.89182 

+98.65380 

+96.43948 

+98.24528 

+98.06734 

+97.90310 

+97.75056 

+99.88642 

+99.08424 

+98.78856 

+98.57594 

+98.38629 

+98.21406 

+98.05578 

+97.90906 

+99.66028 

+99.28690 

+99.00069 

+96.76560 

+98.56362 

+98.38486 

+98.22344 

+98.07561 

+  0.00894 

+99.58286 

+99.25805 

+96.99518 

+98.77349 

+98.58105 

+98.41017 

+98.25585 

+  0.81089 

+99.86510 

+99.51735 

+99.23368 

+98.99479 

+98.78852 

+98.60679 

+98.44404 

+  0.57506 

+  0.11861 

+99.75805 

+99.46142 

+99.21040 

+98.99334 

+98.80230 

+98.68170 

a4^ 

a*0* 

a*  (i™ 

a10j3™ 

au£10 

a14  £10 

a16  £10 

a18  £10 

+  0.19669 

+99.87685 

+98.77989 

+98.30381 

+97.90549 

+97.56291 

+97.26164 

+96 .99255 

+  0.01152 

+99.42886 

+98.95870 

+98.55982 

+98.22005 

+97.92180 

+97.64486 

+97.44004 

+  0.07376 

+99.59332 

+99.19878 

+98.85044 

+98.54882 

+98.27966 

+98.03623 

+97.81415 

+  0.06789 

+99.66498 

+99.81944 

+99.01627 

+98.74586 

+98.50164 

+98.27886 

+98.07899 

+  0.05898 

+99.70908 

+99.40806 

+99.18064 

+98.88492 

+98.66098 

+98.45518 

+98.26474 

+  0.04204 

+99.73298 

+99.45834 

+99.21100 

+98.98580 

+98.77901 

+98.58777 

+98.40986 

+98.55011 

+99.54849 

+99.40495 

+99.21550 

+99.02517 

+98.84279 

+98.67014 

+98.50713 

—  0.66701 

—99.75284 

+97.21112 

+98.92868 

+98.90188 

+98.79499 

+98.66652 

+98.53818 

—  1.24557 

—  0.49896 

—99.87865 

—99.25889 

—98.42119 

+98.22465 

+98.41769 

+98.40190 

—  1.66247 

—  0.94757 

—  0.88461 

—99.89888 

—99.45008 

—99.00316 

—96.49938 

—97.65118 

a2£12 

a4£12 

a6/812 

a8£12 

a10  £12 

a12  £12 

a14  j312 

a16  £12 

+  2.36955 

+  0.83645 

+99.95426 

+99.30363 

+98.78068 

+98.34078 

+97.95995 

+97.62359 

+  1.53858 

+  0.67279 

+  0.03288 

+99.51630 

+99.08060 

+98.70544 

+98.33182 

+98.21630 

+  1.40142 

+  0.74016 

+  0.21459 

+99.77399 

+99.89307 

+99.05683 

+98.75550 

+98.48228 

+  1.27545 

+  0.74417 

+  0.30027 

+99.91720 

+99.57946 

+99.27701 

+99.00293 

+98.75221 

+  1.19165 

+  0.74097 

+  0.35395 

+  0.01360 

+99.70930 

+99.43885 

+99.18205 

+98.95007 

+  1.12122 

+  0.72966 

+  0.88685 

+  0.07996 

+99.80295 

+99.54995 

+99.31701 

+99.10109 

+  1.06300 

+  0.71578 

+  0.40675 

+  0.12782 

+99.87338 

+99.63981 

+99.42247 

+99.22045 

+  1.89288 

+  0.97988 

+  0.53422 

+  0.22133 

+99.96198 

+99.73217 

+99.52269 

+99.82882 

+  2.65574 

+  1.58632 

+  0.89649 

+  0.46486 

+  0.14300 

+99.88209 

+99.65780 

+99.45769 

+  3.22522 

+  2.06553 

+  1.35052 

+  0.83338 

+  0.43808 

+  0.12303 

+99.86184 

+99.68752 

Pl 

a*&* 

a4£14 

a6£14 

a8/3u 

a10  £14 

a12  £14 

a14  £14 

+  4.75716 

+  3.16434 

+  1.56168 

+  0.62474 

+99.92681 

+99.36167 

+98.88852 

+98.46763 

+  4.76659 

+  2.32877 

+  1.41477 

+  0.72810 

+  0.16955 

+99.70035 

+99.18798 

+99.29064 

+  4.76694 

+  2.19251 

+  1.48662 

+  0.92012 

+  0.44198 

+  0.02645 

+99.65813 

+99.32691 

+  4.76719 

+  2.07041 

+  1.49835 

+  1.01703 

+  0.59943 

+  0.22967 

+99.89738 

+99.59537 

+  4.76780 

+  1.98761 

+  1.50008 

+  1.07884 

+  0.70667 

+  0.37268 

+  0.06939 

+99.79142 

+  4.76738 

+  1.91897 

+  1.49340 

+  1.11840 

+  0.78241 

+  0.47763 

+  0.19851 

+99.94090 

+  4.76744 

+  1.86190 

+  1.48328 

+  1.14478 

+  0.83814 

+  0.55765 

+  0.29897 

+  0.05882 

+  4.76748 

+  1.81216 

+  1.47070 

+  1.16201 

+  0.87998 

+  0.62002 

+  0.87892 

+  0.15894 

+  4.77079 

—  2.55041 

+  0.63373 

+  1.04352 

+  0.86015 

+  0.64287 

+  0.42778 

+  0.22153 

+  4.79162 

—  8.48602 

—  2.19190 

—  1.14023 

+  0.24179 

+  0.48065 

+  0.87751 

+  0.22884 
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COEFFICIENTS   OF   THE 


FUNCTION. 

LOCUBIXHK  OF  THB  COJEWiiUKNT  OF 

as>J« 

F 

P 

<*{* 

a*£* 

<tp 

a8/* 

+  0.80103 

+  0.89794 

4-98.49485 

4-97.89279 

4-97.48456 

1 

4-97.17476   | 

a1  J*<'> 

+  0.47712 

+  0.41913 

—98.67094 

—98.16579 

—97.80677 

—97.58698    j 

J*» 

4-  0.57403 

4-  0.44909 

—99.16579 

—98.70986 

—98.38080 

-98.12116   , 

a~l  Jj<»> 

+  0.64098 

4-  0.47825 

—99.87887 

—98.95290 

—98.64404 

—98.39696 

a"»  J|<4> 

+  0.69213 

+  0.50504 

—99.50920 

—99.10343 

—98.80914 

—98.57606    ! 

o-**im 

+  0.73352 

4-  0.52940 

—99.60076 

—99.20955 

—98.92625 

—98.70677   ! 

a"4  to™ 

+  0.76828 

+  0.55158 

—99.67028 

—99.29007 

—99.01587 

—98.79680 

a^Jf^ 

+  0.79825 

4-  0.57185 

—99.72580 

—99.85419 

—99.08640 

— 98.87351 

o-»Jj<»> 

+  0.82458 

+  0.59049 

—99.77173 

—99.40703 

—99.14491 

—98.98677 

a"7  Jj« 

+  0.84806 

4-  0.60773 

—99.81072 

—99.45170 

—99.19483 

—98.99021 

o»  D.  Jf™ 

/S8 

• 

/s6 

*£• 

a40* 

a60* 

+  0.95424 

4-  1.00540 

4-98.67098 

4-97.94894 

4-97.48880 

J"  D.  &«<•> 

+  0.47712 

+  1.14223 

4-  1.01189 

—98.74558 

—98.18776 

—97.69607 

a'  D.  Jj* 

+  0.87506 

4-  1.27800 

4-  1.01582 

—99.06888 

—98.54713 

—98.15896 

D.Ji® 

+  1.11810 

4-  1.37638 

4-  1.01521 

—98.95290 

—38.55689 

—98.23926 

a"1  D.  i3W 

+  1.29419 

4-  1.46298 

4-  1.00915 

4-98.36307 

—98.07540 

—98.03099 

«-•  D.  Jj® 

+  1.43249 

4-  1.53800 

+  0.99765 

4-99.32606 

4-98.56970 

+97*801*1 

«r»  Da  &§<■> 

+  1.54644 

4-  1.60448 

+  0.98063 

+99.67028 

4-99.04019 

+98.58028 

o-«  D.  if  "> 

+  1.64335 

4-  1.66417 

4-  0.95782 

4-99.89459 

4-99.81007 

+98.85541 

a"5  D.  Jj*> 

4-  1.72767 

4-  1.71852 

4-  0.92867 

4-  0.06277 

4-99.60394 

+99.07629 

a-^  D„  6j» 

+  1.80230 

4-  1.76844 

4-  0.89225 

4-  0.19766 

4-99.65608 

+99.24548 

a4  Z£  J»«» 

0* 

J8» 

/S8 

/3s 

a2^ 

«4/8* 

4-  0.95424 

+  1.82200 

+  1.78522 

4-99.08502 

+98.20222 

«» m  j«« 

+  1.62827 

+  1.98481 

4-  1.78718 

—99.04085 

—98.84638 

a«DJJ|« 

+  0.87506 

4-  1.85278 

+  2.10831 

4-  1.78821 

—99.80112 

—98.72322 

a1  D«  J}<*> 

+  1.41918 

4-  2.08424 

+  2.19671 

+  1.78832 

—99.25779 

—98.80609 

I);  jjw 

+  1.77131 

+  2.26616 

+  2.27334 

4-  1.78877 

—99.30258 

—98.90382 

a-'  Z£  Jj<=> 

+  2.03455 

4-  2.41702 

4-  2.88771 

4-  1.79095 

—99.60414 

—99.12765 

a-4  i?J  ^ 

+  2.24541 

4-  2.54644 

+  2.39261 

4-  1.79609 

—99.96101 

—99.41378 

a"8  B»a  5|» 

4-  2.42150 

4-  2.66006 

4-  2.48987 

+  1.80523 

—  0.26672 

—99.68732 

a"4  D^  ijW 

+  2.57277 

4-  2.76159 

+  2.48080 

4-  1.81910 

—  0.61877 

—99.92710 

a-1  Di  ty<"> 

+  2.70539 

+  2.85345 

+  2.51681 

4-  1.83813 

—  0.72944 

—  0.13418 

o"  D»  JjW 

0* 

/* 

P 

/S8 

£10 

a*j3l° 

4-  2.22724 

4-  2.80766 

+  2.68889 

+99.53686 

a4  D]  Jj<'» 

4-  1.52827 

4-  2.62807 

4-  2.94727 

4-  2.68958 

—99.49091 

a8  D\  HW 

+  2.19728 

4-  2.89896 

+  8.05291 

+  2.68989 

—99.72322 

a*  I)3.  JjO 

+  1.41913 

4-  2.61984 

+  8.10452 

4-  3.18790 

+  2.68996 

—99.71834 

a1  Df,  Jj<«> 

4-  2.07234 

4-  2.98268 

4-  3.27047 

4-  3.20891 

+  2.69009 

—99.74932 

D3,^ 

4-  2.61167 

4-  3.18262 

+  3.40965 

4-  3.26996 

4-  2.69014 

—99.73112 

„-■  LP  Jj<«) 

4-  2.84747 

+  3.89153 

4-  3.52938 

4-  8.82866 

4-  2.68955 

+96.42477 

a-»  2jj  j8m 

4-  8.12047 

4-  3.57149 

4-  3.63415 

4-  3.37191 

4-  2.68740 

+  0.28757 

a"3  Li  *§• 

4-  3.35092 

4-  3.72983 

4-  8.72719 

4-  3.41606 

4-  2.68236 

+  0.79622 

a"4  j^  J|<*> 

4-  3.55049 

4-  3.87141 

+  3.81064 

4-  3.45720 

+  2.67268 

+  1.15807 
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PERTURBATIVE    FUNCTION. 


LOGARITHM  Of  THB  COEFFICIENT  OP 

a*(* 

au£* 

a*& 

**£* 

a18^ 

a20^ 

a22^ 

+96.92485 

+96.71542 

+96.53504 

+96.37676 

+96.23553 

+96.10823 

+95.99211 

— 9T.29726 

—97.10233 

—96.93298 

—96.78819 

—96.64895 

—06.52737 

—06.41614 

—97.90605 

—97.72218 

—97.56188 

—97.41852 

—97.28995 

—97.17304 

—97.06584 

—98.19484 

—98.01953 

-07.86568 

—97.72851 

—97.60468 

—97.49178 

—97.38805 

—98.87954 

—98.21113 

—98.06296 

—97.98054 

—97.81074 

—07.70131 

—97.60057 

—98.51216 

—98.34948 

—98.20601 

—98.07761 

—97.96127 

—97.85485 

—97.75674 

— $8.61887 

—08.45589 

—98.31649 

—98.19156 

—98.07822 

—07.97444 

—97.87865 

—98.69532 

—98.54137 

—98.40544 

—98.28350 

—08.17280 

—08.07134 

—97.97764 

—98.76261 

—98.61212 

—98.47919 

—08.85989 

—08.25152 

—98.15214 

—98.06029 

—98.81952 

—98.67208 

—98.54178 

—98.42476 

—98.31847 

—98.22094 

—98.13076 

a80* 

alo0* 

aM/8* 

a^/S6 

a16/^ 

a^/S6 

a20^6 

4-97.04980 

+96.73296 

+96.46553 

+96.23401 

+96.02979 

+96.84757 

+95.68215 

—97.34694 

—97.05759 

—96.81030 

—96.59417 

—96.40226 

—96.22943 

—06.07262 

—97.84646 

—97.58383 

—97.35687 

—97.15679 

—96.97782 

—06.81584 

—06.66792 

—97.97299 

—97.74382 

—97.54117 

—07.86054 

—97.19720 

—97.04809 

—96.91094 

— 07.87609 

—97.71053 

—07.55108 

—07.40181 

—97.26152 

—97.13107 

—07.00907 

—96.75626 

—97.30803 

—97.32141 

—97.25945 

—97.17458 

—97.08217 

—96.98847 

+98.06980 

+98.60907 

+97.05987 

—00.64068 

—96.76057 

—96.77034 

+98.46926 

+96.12322 

+97.79964 

+97.48386 

+97.15857 

+96.79260 

+96.28735 

+98.72006 

+98.40887 

+98.12816 

+97.86853 

+97.62313 

+97.88621 

+97.15214 

+98.90667 

+98.61884 

+98.35307 

+98.11576 

+97.89618 

+97.68996 

+97.49395 

a*0> 

a8^ 

alo0> 

a"0> 

a14  0s 

al6/P 

a18  0* 

+97.61247 

+97.15287 

+96.77589 

+96.45484 

+96.17609 

+95.92942 

+95.70757 

—97.83310 

—97.42280 

—97.08001 

—96.78519 

—96.52634 

—96.29557 

—96.08707 

—98.28304 

—97.92320 

—97.61744 

—97.85100 

—97.11461 

—96.90206 

—96.70885 

—08.48888 

—98.12790 

—07.85765 

—97.61884 

—97.40345 

—97.20833 

—97.02963 

—08.57506 

—98.29299 

—98.04528 

—97.82408 

—97.62406 

—97.44144 

—07.27333 

—98.77640 

—98.48968 

—97.24881 

—98.02688 

—97.83196 

—97.65454 

—07.49149 

—99.92641 

—98.71558 

—98.45851 

—98.23598 

—98.03859 

—97.86052 

—97.69787 

—99.27070 

—98.94410 

—98.67425 

—98.44318 

—98.24023 

—98.05863 

—97.89382 

—99.49691 

—09.15828 

—98.87860 

—98.64000 

—98.43142 

—98.24568 

—98.07789 

—99.69778 

—99.35230 

—99.06631 

—08.82221 

—98.60909 

—98.41970 

—98.24905 

'  a4  /310 

a*/310 

a8010 

a10  /310 

a12  £10 

a14  £10 

a16  /3l° 

+98.61246 

+97.94788 

+97.42487 

+96.99229 

+96.62284 

+96.30016 

+96.01368 

—98.72181 

—98.14575 

—97.68104 

—97.29012 

—96.95211 

—96.65408 

—96.38739 

—99.09524 

—98.60804 

—98.20498 

—97.85958 

—97.55653 

—97.28639 

—97.04226 

—99.21783 

—98.80634 

—98.45509 

—98.14786 

—97.87441 

—97.62783 

—97.40315 

—99.31324 

—07.94744 

—08.63055 

—98.35021 

—98.09846 

—07.86977 

—97.66013 

—99.35321 

—99.02801 

—08.74162 

—08.48526 

—08.25295 

—98.04038 

—97.84438 

—99.12238 

—98.95830 

—08.74852 

—98.53008 

—98.82742 

—98.13707 

—97.95858 

—99.87421 

+97.90466 

—08.89374 

—98.88191 

—98.26737 

—98.12883 

—97.98417 

+  0.04614 

+99.41624 

+98.80595 

+98.08936 

—97.56317 

—97.84050 

—97.82668 

+  0.44466 

+99.88006 

+99.39161 

+98.94079 

+98.49552 

+98.00626 

+97.28341 
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COEFFICIENTS    OF   THE 


FUNCTION. 

LOGARITHM  OF  TE 

D  COEFFICIENT  OF 

a'  D*  Jj<°> 

/S8 

P 

P 

P 

0* 

f  ! 

+  2.22724 

4-  8.46821 

4-  3.87968 

+  S.68910   . 

a*  DJ  &»«> 

4-  2.99316 

+  8.78468 

4-  4.00092 

+  8.68936 

a4  DJ  J|« 

4-  2.19728 

4-  3.47817 

4-  4.01713 

4-  4.09566 

+  3.68946 

o*  1%  &*<» 

' 

4-  2.94740 

+  3.82964 

+  4.20071 

4-  4.17341 

+  3.68950 

a*  I*.  Jft<« 

+  2.07284 

+  8.44801 

+  4.10639 

4-  4.85236 

+  4.28932 

+  3.68954   1 

a'  D1.  &J«> 

+  2.81270 

+  8.82869 

4-  4.38245 

4-  4.48151 

+  4.29655 

+  3.68956   | 

Di6l« 

+  3.32459 

4-  4.13750 

+  4.52552 

+  4.59898 

4-  4.84710 

4*  3.68959 

o-1  Dl  &J<» 

+  3.72253 

4-  4.39808 

+  4.69343 

4-  4.69860 

4-  4.89282 

+  8.68962   , 

a*  Pi  ftj<8> 

+  4.04989 

+  4.62892 

4-  4.84195 

+  4.78309 

4-  4.43310 

+  3.69078 

a"*  Dl  Jj"> 

+  4.32864 

4-  4.82349 

4-  4.97501 

+  4.86440 

4-  4.47001 

+  8.69343 

«7  UJ  Jjm 

P 

/* 

P 

/S8 

010 

0* 

+  8.83826 

4-  4.73105 

+  5.02171 

a*  DJ  J»m 

+  2.99816 

4-  4.38843 

+  4.99490 

+  6.12855 

o»  JDJ  &i» 

4-  8.82246 

+  4.77663 

4-  5.19667 

+  5.21425 

a4  i^  JjW 

+  2.94740 

4-  4.37675 

4-  5.07884 

4-  5.36427 

+  5.28580 

a»  Dl  J|W 

4-  3.76695 

4-  4.79384 

4-  5.32688 

4-  5.50868 

+  5.34721 

«»D;jj0) 

+  2.81270 

+  4.83286 

+  6.12861 

+  5.53293 

+  5.62886 

+  5.40100 

a«  d:  &«<•> 

+  3.62562 

4-  4.77175 

4-  6.40844 

4-  6.71208 

+  5.72955 

+  5.44886 

Df  H» 

+  4.19965 

4-  6.13225 

4-  5.64894 

4-  5.86963 

4-  5.82383 

+  5.49196 

a"'  i^  JjW 

4-  4.65195 

4-  5.43905 

4-  6.85987 

4-  6.01023 

4-  5.90890 

+  5.53119 

a"8  UJ  6j<«> 

+  5.02761 

4-  5.70658 

4-  6.04770 

4-  6.18718 

+  5.98638 

+  5.56723 

a*  Dl  bf> 

P 

P 

P 

& 

0* 

/3a 

4-  8.88826 

+  5.83571 

+  6.02693 

a7  Li  ty<'> 

4-  4.73451 

+  6.76994 

+  6.25407 

«'  2)2  fy^ 

4-  3.82246 

+  5.34010 

4-  6.10286 

+  6.43560 

a'DJJj"* 

4-  4.70896 

4-  5.79413 

4-  6.87058 

+  6.58640 

a4  Dl  bf> 

4-  8.76695 

+  5.82224 

4-  6.15561 

+  6.59878 

+  6.71523 

a"  Dl  Jf  w 

4-  4.64681 

+  5.79515 

4-  6.45540 

4-  6.78489 

+  6.82760 

a»  DJ  J|"> 

+  3.62562 

4-  5.26907 

4-  6.18101 

+  6.71129 

4-  6.95186 

+  6.92721 

a*  Dl  bi<» 

+  4.50068 

4-  5.75896 

4-  6.50731 

4-  6.93445 

4-  7.10006 

+  7.01664 

Dlb}<» 

+  5.12907 

4-  6.16550 

4-  6.79020 

4-  7.13225 

4-  7.23823 

+  7.09777 

a"'  D^  J|<" 

+  6.62967 

4-  6.51404 

4-  7.03997 

4-  7.30987 

4-  7.35418 

+  7.17201 

a"  J}*1" 

0* 

t* 

P 

P 

a2 /9s 

a*P 

+  0.30103 

+  1.02119 

4-  1.18416 

+  0.83181 

+97.04085 

+96.43880 

a1  Jf  (l> 

+  0.69897 

4-  1.22724 

4-  1.27119 

4-  0.83200 

—96.96167 

—96.42656 

Jj» 

4-  0.94201 

4-  1.38184 

+  1.34400 

4-  0.88158 

+97.56091 

+97.07977 

a"1  Jj°> 

4-  1.11810 

4-  1.50504 

4-  1.40709 

4-  0.82961 

+98.83504 

+97.87129 

a"»  i|<«> 

4-  1.25616 

4-  1.60858 

4-  1.46306 

4-  0.82589 

+98.73659 

+98.29423 

a"3  Jj«" 

4-  1.37035 

4-  1.69770 

+  1.51356 

4-  0.82019 

+99.01023 

+98.58426 

a"4  Jfm 

4-  1.46725 

4-  1.77597 

4-  1.55968 

+  0.81243 

+99.21628 

4-98.80328 

a"8  &Jm 

4-  1.55158 

4-  1.84577 

4-  1.60228 

4-  0.80254 

4-99.38052 

4-96.97803 

a"«  Jjm 

4-  1.62621 

4-  1.90876 

4-  1.64176 

4-  0.79042 

+99.51642 

+99.12264 

a"7  >J« 

4-  1.69816 

4-  1.96616 

4-  1.67878 

4-  0.77596 

+99.63194 

+99.24548 

104 


PERTURBATIVE    FUNCTION. 


LOGARITHM  0¥  THH  OOEJfllOlBNT  OF 

J0* 

at/3* 

a80u 

a*/3* 

a10^13 

a*(-P 

a14^13 

+  0.14668 

+99.14155 

+96.41009 

+97.82968 

+97.84672 

+96.93287 

+96.56914 

—  0.05932 

—99.22493 

—98.59322 

—98.07978 

—97.64525 

—97.26781 

—96.93374 

—  0.27839 

—99.60498 

—99.07487 

—08.68208 

—98.24994 

—97.91294 

—97.61110 

—  0.29701 

— 09.75288 

—99.80189 

—98.91832 

—98.57204 

—98.26696 

—97.99085 

—  0.82484 

-49.85242 

—99.45193 

—09.10287 

—08.79137 

—98.51080 

—08.25498 

—  0.81819 

—09.90560 

—99.54766 

—99.28064 

—98.94551 

—98.68612 

—98.44801 

—  0.31566 

—99.94528 

—99.61983 

—99.82858 

—99.06458 

—08.82275 

—98.59960 

—  0.69863 

—  0.10575 

—99.74774 

—99.45097 

—99.19054 

—98.95554 

—08.74012 

—  1.09789 

—  0.45180 

—  0.00154 

—99.65496 

—99.86878 

—99.12106 

—98.90001 

—  1.55908 

—  0.85108 

—  0.83583 

—09.98573 

—99.61046 

—09.83687 

—99.09691 

/5» 

a2£M 

a*014 

a6£u 

a*£M 

a10  £14 

au/314 

+  4.76837 

+  0.84454 

+99.76758 

+98.97580 

+98.84817 

+97.81405 

+97.35882 

+  4.76847 

—  0.72308 

—99.83083 

—99.14932 

—98.59179 

—98.11764 

—97.70406 

+  4.76850 

—  0.93597 

—  0.22099 

—99.65145 

—99.17199 

—08.75579 

—98.38708 

+  4.76852 

—  0.97038 

—  0.88676 

—99.89869 

—99.47669 

—99.10384 

—98.76927 

+  4.76853 

—  0.99855 

—  0.49216 

—  0.05922 

—09.67905 

—99.33922 

—99.03149 

+  4.76854 

—  0.99941 

—  0.56461 

—  0.16640 

—09.82077 

—99.50664 

—99.22378 

+  4.76855 

—  0.99868 

—  0.59926 

—  0.24595 

—99.92822 

—99.63902 

—99.37340 

+  4.76856 

—  0.99039 

—  0.62845 

—  0.30445 

—  0.01051 

—99.74111 

—99.49227 

+  4.76849 

—99.94789 

—  0.48999 

—  0.28141 

—  0.03831 

—99.79981 

—99.57295 

+  4.76807 

+  1.66567 

+  0.62071 

—09.52457 

—99.85027 

—09.78994 

—09.57341 

0" 

£16 

a*£16 

.  a4  P* 

a6£16 

a8£16 

a10  £16 

+  6.22328 

+  5.91463 

+  1.61697 

+  0.47518 

+99.62855 

+98.94817 

+98.87658 

+  6.81864 

+  5.91457 

—  1.46643 

—  0.52234 

—09.79690 

—09.19880 

—98.68789 

+  6.89680 

+  5.91458 

—  1.67679 

—  0.92356 

—  0.31762 

—99.80413 

—99.35650 

+  6.46301 

+  5.91459 

—  1.72256 

—  1.10281 

—  0.58102 

—  0.12756 

—99.72526 

+  6.52045 

+  5.91459 

—  1.75245 

—  1.21426 

—  0.75096 

—  0.34206 

—99.97510 

+  6.57118 

+  5.91460 

—  1.75873 

—  1.28404 

—  0.86745 

—  0.49494 

—  0.15751 

+  6.61659 

+  5.91460 

—  1.76087 

—  1.33846 

—  0.95885 

—  0.61105 

—  0.29816 

+  6.65771 

+  5.91460 

—  1.75547 

—  1.86762 

—  1.01886 

—  0.70128 

—  0.40949 

+  6.69526 

+  5.91461 

—  1.74860 

—  1.39258 

—  1.06965 

—  0.77864 

—  0.50008 

-4-  6.72982 

+  5.91464 

—  2.00744 

—  1.51075 

—  1.15607 

—  0.85742 

—  0.59034 

a6^8 

a8  0s 

a10 /3s 

a^/S8 

a14^8 

a16 /3s 

+95.97063 

+95.58681 

+95.26150 

+94.97864 

+94.72916 

+94.50515 

—96.00061 

—95.64601 

—95.34183 

—95.07555 

—94.88885 

—94.62531 

+96.68296 

+96.84975 

+96.06209 

+95.80875 

+95.58240 

+95.37767 

+97.49587 

+97.17905 

+96.90435 

+96.66156 

+96.44887 

+96.24647 

+97.93521 

+97.63135 

+97.86716 

+97.13808 

+96.92271 

+96.73156 

+98.23821 

+97.94486 

+97.68938 

+97.46262 

+97.25850 

+97.07274 

+98.46774 

+98.18310 

+97.98494 

+97.71448 

+97.51571 

+97.33465 

+98.65119 

+98.37388 

+98.13197 

+97.91685 

+97.72283 

+97.54592 

+98.80312 

+98.53206 

+98.29554 

+98.08513 

+97.89525 

+97.72201 

+98.93222 

+98.66655 

+98.43474 

+98.22847 

+98.04226 

+97.87280 
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COEFFICIENTS    OF   THE 


rDNCTIOK. 

LOGABHHM  Of  THB  OOSFFIOIBNT  OF 

a"  D.  bim 

a»  Da  Ji« 

„'  D.  bi*> 

D.  &J(3> 

a-1  2).  Jj«> 

a"8  D.  bf> 

a~*  D.  6ftm 

a"4  D.  i|» 

a""5  D„  6f « 

«-•  D„  Jj<»> 

0* 

/* 

P 

J88 

£10 

a?j8M 

4-  0.69897 
4-  1.24804 
4-  1.59622 
4-  1.85846 
4-  2.06932 
4-  2.24541 
4-  2.39667 
4-  2.52930 
4-  2.64740 

+  1.39794 
4-  1.78265 
4-  2.05595 
4-  2.27001 
+  2.44673 
4-  2.59769 
4-  2.72937 
4-  2.84646 
4-  2.95186 
4-  3.04775 

4-  2.01386 
+  2.20645 
4-  2.86982 
4-  2.48671 
+  2.59635 
4-  2.69289 
4-  2.77932 
4-  2.85769 
4-  2.92950 
+  2.99682 

+  2.12196 
+  2.20297 
4-  2.27128 
+  2.33039 
+  2.38244 
4-  2.42888 
4-  2.47071 
4-  2.60866 
4-  2.54380 
4-  2.57506 

4-  1.78497 
4-  1.78602 
4-  1.73492 
4-  1.78461 
4-  1.73426 
4-  1.78408 
4-  1.73436 
4-  1.73540 
+  1.73748 
4-  1.74070 

4-97.43879 
—97.30574 
4-97.8415S 
4-98.50199 
4-98.76007 
4-98.80611 
4-98.47692 
—38.81322 
—99.38020 
—99.70982 

a4  DJ  Jj» 
«"  DJ  *|» 
o»  D8.  Js« 

««  D»0  b^ 

DI  Jjw 

a"'  jRJ  b> 

„-«  d«  jjw 
a-»  D>.  6jO> 
a"4  I??  *• 
a*  D>.  6j*> 

/S" 

/* 

/s6 

/8s 

£10 

P» 

+  1.24304 
4-  1.89625 
4-  2.33558 
4-  2.67138 
4-  2.94438 
4-  3.17483 
4-  8.37440 
4-  8.55049 

4-  1.89794 
4-  2.11810 
4-  2.57548 
4-  2.91571 
4-  3.18837 
+  3.41665 
4-  8.61837 
4-  3.78647 
4-  3.94113 
+  4.08099 

4-  2.61212 

4-  2.94740 
4-  3.20375 
4-  3.41246 
4-  3.58909 
4-  8.74257 
4-  8.87849 
4-  4.00064 
4-  4.11167 
4-  4.21851 

4-  3.10760 
4-  8.28889 
4-  8.42808 
4-  3.55048 
+  8.65703 
4-  3.75150 
+  3.83641 
4-  8.91354 
4-  8.98421 
4-  4.04941 

+  3.16825 
+  3.23831 
4-  3.29730 
+  3.35308 
+  3.40251 
+  8.44688 
4-  3.48714 
4-  3.52401 
4-  3.55805 
4-  8.58970 

4-  2.73499 
4-  2.73601 
+  2.73498 
4-  2.73491 
4-  2.73485 
4-  2.73479 
4-  2.73473 
4-  2.73467 
4-  2.73417 
4-  2.73336 

«4  D\  Jj(l> 

a8  DJ  Jj«> 
a8  D3,  i}^ 

D3.  *f" 
«-■  d3.  bf> 

a"8  Di  K* 
a"»  Di  bl* 
a"1  D3.  *|« 

P 

J8» 

P 

/3s 

£10 

0° 

4-  1.89625 
4-  2.63661 
4-  8.14850 
4-  3.54644 
4-  3.87380 
4-  4.15255 
4-  4.39559 

4-  2.11810 
4-  2.89625 
4-  8.41967 
+  3.81988 
4-  4.14577 
4-  4.42150 
4-  4.66090 
4-  4.87271 
4-  5.06279 

4-  2.96320 
+  8.50281 
4-  8.89761 
4-  4.21004 
4-  4.46932 
+  4.69140 
4-  4.88592 
4-  5.05917 
4-  5.21550 
4-  5.85803 

+  8.87965 
4-  4.17402 
4-  4.40948 
+  4.60611 
4-  4.77534 
4-  4.92404 
4-  5.05679 
4-  5.17676 
4-  5.28625 
4-  5.38697 

4-  4.27611 
4-  4.43711 
4-  4.57172 
4-  4.68760 
4-  4.79646 
4-  4.88037 
4-  4.96251 
4-  5.03744 
4-  5.10635 
4-  5.17018 

+  4.27282 
+  4.34245 
4-  4.40246 
4-  4.45517 
4-  4.50217 
4-  4.54458 
4-  4.58321 
4-  4.61869 
+  4.65148 
4-  4.68195 

a'  I)4  Ji«» 

a5  Di  J}"' 

a4  Di  J|» 

a8  Di  bf> 

a«  DJ  fo(4> 

«'  Di  ijW 

DiJjW 

«*-'  Di  bf> 

a*  Di  J|« 

a-3  Di  Jj» 

P 

J8» 

/3s 

/s8 

£10 

£12 

4-  2.63661 
4-  3.44953 
4-  4.02356 
4-  4.47586 
4-  4.85152 
4-  5.17374 

4-  2.89625 
4-  3.73352 
4-  4.31559 
4-  4.76915 
4-  5.14303 
4-  5.46207 
4-  5.74082 
4-  5.98864 

4-  2.96320 
+  8.83826 
4-  4.42893 
4-  4.87732 
+  5.23993 
4-  5.54502 
4-  5.80879 
4-  6.04139 
4-  6.24959 
4-  6.43818 

4-  4.45104 
+  4.89659 
4-  5.24489 
4-  5.53092 
4-  5.77385 
4-  5.98518 
4-  6.17235 
4-  6.84042 
4-  6.49302 
4-  6.63281 

+  5.19050 
4-  5.45268 
4-  5.66882 
4-  5.85288 
4-  6.01332 
+  6.15560 
4-  6.28348 
4-  6.39966 
4-  6.50612 
4-  6.60459 

4-  5.50521 
4-  5.65283 
4-  5.77841 
4-  5.88778 
4-  5.98471 
4-  6.07178 
+  6.15082 
4-  6.22321 
4-  6.28998 
4-  6.35195 
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PERTURBATIVE   JUNCTION. 


• 
LOGAJUTHM  OF  THE  OOJWIUUNT  01 

a4£10 

a6£10 

a*0* 

a*010 

au/S10 

a1*/** 

H-96.75755 

+96.22243 

+95.78068 

+95.40415 

+95.07555 

+94.78462 

—96.69956 

—96.21267 

—95.80462 

—96.45301 

—95.14395 

—94.86806 

+97.28783 

+96.83786 

+96.45738 

+96.12714 

+95.88512 

+95.57322 

+97.99168 

+97.57876 

+97.21797 

+96.90735 

+96.68130 

+96.38265 

+98.29423 

+97.90905 

+97.57849 

+97.28798 

+97.02884 

+96.79336 

+98.40570 

+98.06405 

+97.76510 

+97.49883 

+97.25850 

+97.03982 

+98.29818 

+98.05277 

+97.81058 

+97.58276 

+98.93068 

+97.17329 

—97.65997 

+97.60198 

+97.62206 

+97.50188 

+97.35152 

+97.19518 

—98.74243 

—98.13412 

—97.42485 

+96.50880 

+97.00596 

+97.01444 

—09.14408 

—98.65201 

—98.19812 

—97.75350 

—97.27707 

—96.64185 

% 

aa/3M 

a*0u 

a60M 

a8y3u 

aM0M 

aM/3M 

+97.95621 

+97.20341 

+96.60699 

+96.11157 

+95.68726 

+95.31576 

—97.77874 

—97.10822 

—96.56548 

—96.10813 

—95.71240 

—95.36324 

+98.26195 

+98.65380 

+97.15570 

+96.73202 

+96.36260 

+96.03467 

+98.86809 

+98.31643 

+97.86016 

+97.46881 

+97.12514 

+96.81825 

+99.08877 

+98.59587 

+98.18218 

+97.82885 

+97.50546 

+97.21957 

+99.17969 

+98.74741 

+98.37540 

+98.04765 

+97.76411 

+97.48793 

+99.27451 

+98.87782 

+98.58327 

+98.22750 

+97.95201 

+97.70096 

+99.48856 

+99.06651 

+98.71729 

+98.41484 

+98.14446 

+97.89993 

+99.79933 

+99.82506 

+98.94755 

+98.62986 

+98.35280 

+98.10537 

+  0.11886 

+99.60850 

+99.20350 

+98.86650 

+98.57648 

+98.32049 

p 

J01* 

a*£M 

a'01* 

a80M 

a10  £u 

+  3.81418 

+98.57113 

+97.75312 

+97.10021 

+96.55493 

+96.08597 

+  3.81418 

—98.35578 

—97.62658 

—97.08246 

—96.52939 

—96.09287 

+  3.81417 

+98.79993 

+98.14260 

+97.60065 

+97.13784 

+96.73170 

+  3.81416 

+99.37479 

+98.78558 

+98.29412 

+97.86987 

+97.49542 

+  3.81414 

+99.58613 

+99.06474 

+98.62214 

+98.23517 

+98.89029 

+  3.81413 

+99.69597 

+99.23419 

+98.88381 

+98.47901 

+98.15973 

+  3.81411 

+99.78246 

+99.36162 

+98.99276 

+98.66316 

+98.36459 

+  3.81410 

+99.82891 

+99.44622 

+99.10635 

+98.79985 

+98.52025 

+  3.81411 

+99.65091 

+99.41282 

+99.13745 

+98.86982 

+98.61736 

+  3.81421 

—99.83129 

+98.32193 

+98.90782 

+98.79387 

+98.61251 

P* 

£16 

a?0M 

atp* 

a6£16 

a8/*16 

+  5.45267 

+  4.96031 

+99.26807 

+98.89017 

+97.68494 

+97.09318 

+  5.51747 

+  4.96031 

—99.01964 

—98.23658 

—97.69499 

—97.04941 

+  5.57385 

+  4.96031 

+99.43359 

+98.78153 

+98.14940 

+97.64956 

+  5.62374 

+  4.96030 

+99.98970 

+99.36695 

+98.84186 

+98.88693 

+  5.66849 

+  4.96030 

+  0.20076 

+99.65102 

+99.18024 

+98.76607 

+  5.70905 

+  4.96029 

+  0.82084 

+99.83136 

+99.40424 

+99.02884 

+  5.74615 

+  4.96029 

+  0.40670 

+99.96168 

+99.56885 

+99.21596 

+  5.78033 

+  4.96028 

+  0.46095 

+  0.05464 

+99.69178 

+99.36807 

+  5.81201 

+  4.96028 

+  0.50446 

+  0.12881 

+99.79061 

+99.48281 

+  5.84154 

+  4.96027 

+  0.65613 

+  0.24874 

+99.90680 

+99.60378 
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COEFFICIENTS    OF   THE 


FUNCTION. 

LOGARIimi  OF  TUB  COEFFICIENT  0? 

aT  1%  Jft1* 

0 

J* 

0 

0 

0e 

0* 

+  6.54044 

4-  4*79250 

+  5*92750 

a*  If.  Aj«> 

+  3*83826 

4-  5.44370 

+  6.31142 

+  6.77693 

««  D*  J8« 

4-  4.75471 

4*  5.93656 

+  6.62374 

+  6.97624 

a*  If.  to« 

+  8*73352 

4-  6*39415 

4-  6*33247 

+  6.88678 

+  7*14852 

rf  Dl  isrt> 

+  4.62562 

4-  5.8G093 

4-  6.66342 

+  7.11400 

+  7*30028 

a«  IT.  *  je» 

+  3.44963 

+  5*25993 

4-  6*29862 

4-  6.94791 

+  7,31406 

+  7.43593 

a'  Dj  Js"* 

+  4*32459 

+  5.76128 

4-  6.64535 

4-  7,19756 

+  7*49283 

+  7.55S60 

Dibl* 

+  4.95298 

+  6*17861 

4-  6.94739 

4-  7,42010 

+  7.65445 

+  7*67056 

a-'  If.  V 

+  5,45358 

+  6*53726 

+  7*21525 

4-  7*62095 

+  7.80196 

+  7*77355 

a'4  D%  Jj«" 

+  6*87271 

+  6*85233 

4-  7.45608 

4-  7.80403 

+  7.93765 

+  7*86802 

«■{«*!«) 

0 

0 

a3j9* 

a*& 

a*& 

aB0 

+  0*30103 

+  0,39794 

4-98*49485 

4-97.89279 

+97,48456 

+97,17476 

,<•*§*> 

+  0.47712 

+  0*41913 

^98*67094 

—98.16579 

—97-80677 

—97*52693 

■-•  (•»!*) 

+   0*57403 

+  0*44909 

—99*16579 

—98*70986 

—98,38080 

—98*12116 

«-M«*r) 

+  0*64098 

+  0*47825 

—99.37923 

^98*95290 

^98-64404 

—98*39896 

a^faftj'") 

+  0.69213 

+  0.50504 

—99.50920 

—99*10343 

—98-60914 

—98*57506 

a-1  (aJj01) 

+  0*73352 

+  0.52940 

—99.60076 

—99*20955 

—98,92625 

—98*70077 

o-»(ai|i,>) 

4-  0*76829 

+  0.55158 

—99.67028 

—99.29007 

—99.01537 

—98.79680    ! 

»-'(«*r') 

+  0,79825 

+  0-57185 

—99.72580 

—99.35419 

—99-08640 

—98.87351 

a"J  (a  Jj*) 

+  0.82458 

+  0*59049 

—99*77173 

—99*40703 

—9914491 

—98*93677 

a-"  («  V) 

+  0*84806 

+  0*60773 

—99.81072 

—99.45170 

—99*19433 

—98.99021    , 

«"  D.  (a  l|«) 

0 

J3* 

0 

a*0 

0*0* 

afl0* 

+  0*30103 

H-  1*06070 

+  1.00673 

+98,36991 

+97,60512 

+97.07562 

a'D.^") 

+  0*77815 

-h  1*21748 

4-   1.00940 

—98,36991 

—97-73983 

— 97.2S3S9 

u.  (« is*) 

+  1.05115 

+  1*33370 

+  1.00965 

—98-34188 

—97.90368 

—97*55689 

a"1  AMI*') 

+  1.24304 

H-  1*42908 

4-  1*00506 

+98*77681 

+97.98266 

+97.21806 

a-*  D„  (a  btf>) 

+  1.39110 

4*  1*50837 

4-  0-99519 

+99*34080 

+98.70380 

+98.20708 

■-•  J?-  (■  so 

+  1.61167 

4-  1.57862 

4-  0*97987 

+99*65191 

+99.05979 

+98,60749 

,          a-  Z>„  {«  J,«J 

+  1.61338 

4-  1.64127 

4-  0.95884 

+99.86986 

+99*30344 

+98,87435 

*■  A.  (■  ft|m) 

+  1,70134 

4-  1.69793 

4-  0.93159 

+  0.03765 

+99*48889 

+99.07541 

a"'  Dm  («  SjO") 

+  1.77882 

4-  1.74972 

4-  0,89730 

+  0*17360 

+99,63827 

+99.23645 

a-7  D.  (a  ty'1') 

+  1,84806 

4-   1.79745 

4-  0.85467 

+  0.28784 

+99,76304 

+99*37042 

«3D3(aJ^>) 

jS" 

js* 

0 

0 

a20 

a*0> 

4-  1.43186 

+  1*93761 

+   1.78589 

+98.50821 

+97.58492 

<i»2Kr»i|«) 

+  0.77816 

4-  1.78888 

4-  2*06853 

+  1*78639 

—98.41499 

—97.66924 

a"  D^ai''") 

+  1.35218 

4-  2.03643 

4-  2.16908 

+  1*78655 

—98.55827 

—98.04981 

fliMj*) 

H-  1.72016 

4-  2.22785 

+  2.25044 

+  1.78705 

—98.86747 

—98*42465 

a"'  D2(o  J]"1) 

+  1,99316 

4-  2.38498 

4-  2.31821 

+  1*78909 

—99.43137 

—98.89109 

o-51  D*  (a  6j' ') 

+  2*21064 

+  2.51SS5 

4-  2.37570 

+  1*79392 

—99.87587 

—99.29174 

a"'  D2  (a  6;"') 

+  2*39153 

4-  2*63584 

4-  2.4250] 

+  1*80255 

—  0*21241 

—99.61370 

«-'^(«il!m 

+  2*54644 

4-  2.73995 

4-  2.46759 

+  1,81577 

—  0*47837 

—99.87611 

*-•  J?(a6j") 

+  2.68191 

4-  2.83389 

4-  2.50450 

+  1,83407 

—  0*69677 

—  0*09527 

«Jff.(.l3"0 

+  2*80230 

4-  2*91957 

4-  2,53647 

+  1.85757 

—  0.88140 

—  0.28239 
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PERTURBATIVE    FUNCTION. 


LOGABITHM  OF  TB 

O  OOJUTJIOUNT  OF 

p 

£" 

0* 

a*0M 

a*/^ 

a*/$* 

+  6.78598 

+  6.68866 

+  6.16443 

+  0.08556 

+99.10283 

+98.34845 

+  6.92211 

+  6.74918 

+  6.16443 

—99.75778 

—98.92502 

—98.23940 

+  7.03952 

+  6.80229 

+  6.16448 

+  0.14769 

+99.40467 

+98.78557 

+  7.14279 

+  6.84961 

+  6.16443 

+  0.69289 

+  0.08658 

+99.48204 

+  7.23498 

+  6.89228 

+  6.16442 

+  0.90629 

+  0.82906 

+99.83125 

+  7.31826 

+  6.98112 

+  6.16442 

+  1.08812 

+  0.51748 

+  0.06503 

+  7.39421 

+  6.96678 

+  6.16442 

+  1.12087 

+  0.65225 

+  0.23624 

+  7.46401 

+  6.99972 

+  6.16442 

+  1.18025 

+  0.75134 

+  0.36647 

+  7.52860 

+  7.03085 

+  6.16442 

+  1.22572 

+  0.82914 

+  0.47041 

4-  7.58870 

+  7.05896 

+  6.16442 

+  1.25841 

+  0.88966 

+  0.55402 

a*& 

cP? 

*U/8* 

aM/8* 

aM/8* 

a»£* 

affl£* 

+96.92485 

+96.71542 

+96.53506 

+96.37676 

+96,23553 

+96.10823 

+95.99211 

—97.29726 

—97.10233 

—~96.93298 

—96.78819 

—96.64895 

—96.52787 

—96.41614 

■^"97.90605 

—97.72213 

—97.56188 

—97.41852 

—97.28995 

—97.17804 

—97.06584 

—98.19484 

—98.01958 

—97.86568 

—97.72851 

—97.60468 

—97.49178 

—97.38805 

—98.37954 

—98.21113 

—98.06296 

—97.98064 

—97.81074 

—97.70131 

— ?7.60057 

—98.51216 

—98.34948 

—98.20601 

—98.07761 

—97.96127 

—97.85485 

—97.75674 

—98.61387 

—98.45589 

—98.31649 

—98.19155 

—98.07822 

—97.97444 

—97.87865 

—98.69532 

—98.54137 

—98.40544 

—98.28850 

—98.17280 

—98.07184 

—97.97764 

—98.76261 

—98.61212 

—98.47919 

—98.85989 

—98.25152 

-98.15214 

—98.06029 

—98.81952 

—98.67203 

—98.54178 

—98.42476 

—98.31847 

—98.22094 

—98.18076 

a8^6 

a10^ 

a12^ 

a^/S6 

a^/S6 

a18^8 

a^/S6 

"+■96.66960 

+96.34025 

+96.06296 

+95.82413 

+95.61884 

—95.42651 

+95.25527 

—96.92485 

—96.62829 

—96.37530 

—96.15473 

—95.95952 

—95.78890 

—95.62428 

— $7.26923 

—97.02317 

—96.80808 

—96.61690 

—96.44483 

—96.28847 

—96.14489 

—96.52582 

—96.55218 

—96.48544 

—96.39270 

—96.29226 

—96.19089 

4-97.78591 

+97.40949 

+97.05816 

+96.71492 

+96.35851 

+95.94547 

+95.29226 

+98.23341 

+97.91010 

+97.62243 

+97.36092 

+97.11899 

—96.89187 

+96.67560 

+98.52210 

+98.22008 

+97.95383 

+97.71443 

+97.49596 

—97.29422 

+97.10612 

+98.78729 

+98.44839 

+98.19458 

+97.96723 

+97.76063 

—97.57074 

+97.39464 

+98.90874 

+98.62932 

+98.38429 

+98.16519 

+97.96645 

—97.78416 

+97.61547 

+99.05091 

+98.77890 

+98.54065 

+98.32785 

+98.13501 

—97.95882 

+97.79497 

a*0> 

a*0> 

a10/^ 

a12^ 

a1*^8 

a16/^ 

a*  0s 

+96.92783 

+96.41564 

+95.99564 

+95.68949 

+95.38041 

+95.05690 

+94.81291 

—97.12117 

—96.68565 

-96.82887 

—96.01410 

—95.74273 

—95.50248 

—96.28556 

—97.64281 

—97.81448 

—97.00937 

—96.75189 

—96.52218 

—96.81492 

—96.12581 

—98.06317 

—97.75629 

—97.48908 

—97.25205 

—97.03898 

—96.84535 

—96.66792 

—98.49338 

—98.17224 

■~ "97.89998 

—97.66228 

—97.45043 

—97.25904 

—97.08422 

—98.86662 

—98.52897 

—98.24694 

—98.00851 

—97.78858 

—97.59564 

—97.42027 

* 

—99.17568 

—98.82802 

—98.58877 

—98.29038 

—98.07201 

—97.87686 

—97.70018 

—99.43289 

—99.08021 

—98.78666 

—98.58479 

—98.31887 

—96.11681 

—97.93872 

— 09.65072 

—99.29591 

—99.00010 

—98.74617 

—98.52851 

—98.32506 

—98.14589 

—99.83840 

—99.48313 

—99.18640 

—98.98141 

—98.70771 

—98.50834 

—98.32841 

COEFFICIENTS   OF   THE 


FUNCTION. 

LOGARITHM  OF  THB  COEFFICIENT  0? 

a'HJMl") 

P 

/8* 

^ 

P 

r 

J0* 

H-  1*43136 

-S-  2.56570 

4-  2.91653 

4-  2.69918 

H-98,82499    ' 

«»i^M|''>) 

+  2.13033 

4-  2*85393 

4-  3.02916 

~F  2.S8929 

—98.66924    i 

a»  D>  (a  bf>) 

H»  1.35218 

4-  2.56967 

H-  8.06929 

+  3.1IS53 

+  2.68935 

—98.94054    ' 

a1  Ei  («  J|<») 

+  2.02119 

-h  2.89262 

4-  3.24164 

+  3.19256 

H-  2.68948 

—99.23460 

fl3.  (« *a,w) 

+  2.47028 

-h  8*14926 

4-  3,38509 

-h  3.25581 

+  2.6895^6 

— 99.30459 

a"'  ^(aAj®) 

+  2*81270 

+  3.36293 

-h  3.50801 

4-  3.31118 

+  2.68907 

+99*42297 

a-».m(ui8<«>) 

+  3.09050 

+  3*54644 

4"  3.61533 

+  3.36071 

+  2*68711 

+  0-29911 

^^(abf') 

+  3.32459 

+  3*70754 

+  3*71035 

+  3-40588 

+  2.68243 

+  0*77981 

«,-  ^  («  *§*) 

+  3.52701 

-+■  3*85132 

+  3*79542 

+  3*44781 

4-  267333 

+   1.13523 

a*  IK  (a  i|"») 

H-  8.70530 

+  S.9S128 

4-  8*87221 

+  8.48744 

+  2.65757 

-4-  1.42151 

a!£!(aiO 

& 

/9* 

P 

P 

£» 

/3* 

-h  2.92621 

4-  3.74098 

+  3.97929 

+  368922 

JiKUHn) 

+  2.13033 

4-  3,42864 

+  3.98878 

+  4.07840 

+  3.68925 

*  fli  (« V) 

+  2.89625 

4-  3,79077 

+  4.17379 

■4*  4.15905 

+  3.68928 

a'  Di  (a  «J*) 

+  2.02119 

+  3.40702 

+  4.07349 

+  4.32980 

-*-  4.22703 

+  3.68931 

«'  JJfi  (a  ta<«) 

H-  2*77131 

+  3.79456 

4-  4.30342 

+  4.46210 

H-  4,28579 

+  3.68934 

^1  («  hi''") 

+  3.28983 

-h  4*10827 

+  4,50207 

+  4*57693 

4-  4.33754 

H-  3.68937 

«-'  «M|*) 

+  3.69256 

-h  4.37251 

-h  4.67274 

+  4.67843 

+  4,38373 

+  3.68960 

«-*  i>J  (a  ft|m) 

+  4.02356 

+  4.60119 

4-  4,82343 

+  4.76941 

+  -1,12530 

+  3.69051 

a"*  «*  (.»!•>) 

H-  4,30516 

4-  4-80303 

+  4.95826 

+  4-85194 

H-  4.46289 

+  3.69300 

a-I^V') 

+  4,55049 

4*  4.98356 

+  5.08017 

+  4.92759 

+  4.49686 

+  3.69S46 

1 

«• i>:  (« 5|«) 

01 

^ 

0 

/9s 

010 

jp 

4-  2.92621 

+  4.33417 

+  4.96253 

+  5.11249 

a5i>'  (0*3'") 

4-  3.77131 

+  4*73745 

-h  fi. 17301 

-*-  5.20112 

a4  Dl  \a  bi">) 

4-  2,89625 

+  4,33608 

H-  5,04792 

H-  5.34306 

-4-  6.27470    1 

JD'iabi*) 

-h  3,72555 

•¥  4,76032 

H-  5.29946 

+  5.48557 

■+■  5.33759    I 

*  «  -  jr 

4-  2.771  Bl 

4-  4.29830 

-4.  5*10016 

+  5.51065 

+  5.60814 

+  5*39252    : 

#jg(«ii«) 

+  3*59085 

+  4.74212 

■+■  5.38376 

H-  5.69255 

+  5*71564 

-+-  5.44127 

,&(**£{ 

+  4-16969 

4-  B.J  0634 

+  5.62716 

+  5,85225 

+  5.81135 

H-  5.48510 

a"1  D;  (ai}'71) 

+  4.62562 

4-  5.41603 

4-  5.84038 

+  5.99458 

+  5.89759 

-4-  5. 52  493 

«-'J);(a^) 

+  5.00413 

4-  5,68587 

4-  6,03007  j   4-  6.12295 

+  5.97604 

H-  5.56147 

a-1  Dl  („  *|«) 

+  5*32864 

+  6.92524 

-I-  6,20089,   +  £.23989 

+  6*04793 

+  5.59534 

a'^fail'*) 

0 

P 

& 

0" 

^10 

0a 

+  4.68336 

+  5.73209 

+  6.22910 

^  j):(«jj'") 

4-  8.77131 

+  6.29959 

+  0.07253 

+  6*41526 

*JK,(«J|«) 

4-  4.66756 

~h  6.76098 

-h  6.34543 

+  6.56927 

«'^(«>3,J|) 

4-  3*72555 

4-  5.28785 

H-  6.12773 

-h  6.57236 

+  6.70014 

..»  Z>;  (a  6j<") 

4-  4*61205 

H-  5.76586 

-*-  6-43138 

H-  6.76624 

+  6*81460 

«"  J£  (a  ftr1 ) 

H-  3.59085 

+  5*23922 

4-  6.15556 

+  6-69024 

+  6.93538 

+  6*91562 

«'  IT.LbfA 

+  4.47072 

4-  5.73233 

4-  6.48484 

H-  6.91571 

+  7-08528 

+  7*00619    | 

Dl(abf>) 

+  5.10274 

4-  6.14228 

4-  6,77008 

-h  7.11538 

+  7*21995 

+  7*08825 

*-*Dl(abM 

-h  6.60618 

+  6.49315 

4-  7,02177 

+  7.29453 

+  7*34191 

+  7.16327 

a*  Dl  (a  b'f>) 

-h  6.02761 

-h  6.80067 

4-  7.247011 

+  7.45697 

H-  7.45356 

H-  7.23234 

* 
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i. 


PERTURBATIVE    FUNCTION. 


LO0A&ITHM  OF  TED  OOBKFIOIBNT  Of 

a4^10 

a60» 

a80» 

aPfi™ 

a*0* 

a*0* 

J*0* 

+97.73801 

+96.92634 

+96.26198 

+95.68664 

+95.16485 

+95.66276 

+94.14618 

—97.81445 

—97.17667 

—96.66521 

—96.28780 

—95.87040 

—95.54777 

—95.26007 

—98.37050 

—97.90994 

—97.52201 

—97.18631 

—96.89009 

—96.62480 

—96.38453 

—98.74488 

—98.84029 

—97.99882 

—97.69008 

—97.41931 

—97.17484 

—96.95187 

—98.89248 

—98.54078 

—98.23321 

—97.95950 

—97.71272 

—97.48789 

—97.28133 

—97.86197 

—98.80166 

—98.17928 

-t97.99522 

—97.80367 

—97.61719 

—97.43925 

+99.51687 

+98.84432 

+98.16288 

+96.83288 

— 9*37796 

—97.42856 

—97.36046 

+  0.05594 

+99.48256 

+98.98815 

+98.68622 

+98.09915 

+97.64229 

+97.07940 

+  0.48242 

+99.88697 

+99.42974 

+99.02871 

+98.66547 

+98.32764 

+98.00550 

+  0.78030 

+  0.19850 

+99.75746 

+99.87570 

+99.03568 

+98.72631 

+98.44001 

a*0M 

a*0* 

a'/** 

a80M 

alo0* 

aP/3™ 

a1^12 

+99.27501 

+98.00552 

+96.94087 

+95.66087 

—95.46240 

—95.38202 

—95.17319 

—99.07852 

—98.11405 

—97.88634 

•"■ "96.79628 

—96.29885 

—95.86806 

—96.48996 

—99.44968 

—98.82504 

—98.31641 

—97.88547 

—97.51073 

—97.17878 

—96.88058 

—99.74108 

—99.20859 

—98.76444 

—98.88189 

—98.04376 

—97.74145 

—97.46752 

—99.83864 

—99.88650 

—98.99798 

—98.65686 

—98.85102 

—98.07471 

—97.82220 

—99.91856 

—99.51717 

—99.16701 

—98.85556 

—98.57466 

—98*1858 

—98.08818 

—  0.43210 

—99.85418 

—99.48922 

—99.10401 

—98.81604 

—98.56017 

—98.32819 

—  1.03252 

—  0.34052 

—99.83921 

—99.44685 

—99.1229* 

—98.84503 

—98.59971 

—  1.62115 

—  0.79486 

—  0.25808 

—99.82210 

—99.46567 

—99.16204 

—98.89721 

—  1.91726 

—  1.18178 

—  0.62492 

—  0.17579 

—99.80047 

—99.47902 

—99.19888 

y8" 

a*0u 

a4£u 

a60u 

a*/3" 

a10  /8U 

aM£" 

+  4.76842 

+99.83028 

+98.88164 

—96.26576 

—96.79982 

—96.49582 

—96.15625 

+  4.76843 

—99.59482 

-98.58247 

—97.71095 

—97.03380 

—96.45301 

—95.94349 

+  4.76843 

—  0.06091 

—99.88735 

—98.83525 

—98.36506 

—97.95447 

—97.58949 

+  4.76845 

—  0.85472 

—99.78308 

—99.30241 

—98.88542 

—98.51618 

—98.18483 

+  4.76846 

—  0.47171 

"™99.96299 

-99.56055 

—99.18737 

—98.85255 

—98.54858 

+  4.76847 

—  0.55699 

—  0.12826 

—99.74255 

—99.40233 

—99.09430 

—98.81259 

+  4.76848 

—  0.60612 

—  0.21742 

—99.87142 

—99.55901 

—99.27388 

—99.01142 

+  4.76841 

+  0.56622 

—99.82552 

—99.80005 

—99.58880 

—99.35589 

—99.12745 

+  4.76802 

+  1.67698 

+  0.78128 

+99.92787 

—97.29144 

—99.08847 

—99.04818 

+  4.76673 

+  2.28325 

+  1.45979 

+  0.79150 

+  0.19445 

—99.60859 

—98.92481 

/814 

fi* 

a*£" 

a4016 

a*016 

a*0« 

aM£16 

+  6.80624 

+  5.91455 

+  0.47182 

+98.60573 

—98.00392 

—97.64103 

—97.20761 

+  6.38647 

+  5.91455 

—  0.21000 

—99.04600 

—98.12105 

—97.38298 

—96.62757 

+  6.45416 

+  5.91455 

—  0.75715 

—  0.08987 

—99.44766 

—96.94146 

—98.49777 

+  6.51271 

+  5.91466 

—  1.05560 

—  0.44777 

—99.93323 

—99.48463 

—99.08580 

+  6.56480 

+  6.91456 

—  1.18711 

—  0.66469 

—  0.21080 

—99.80818 

—99.44573 

+  6.61040 

+  6.91467 

—  1.27815 

—  0.81413 

—  0.40474 

—  0.03742 

—99.70877 

+  6.65208 

+  6.91467 

—  1.88486 

—  0.91781 

—  0.54496 

—  0.20712 

—99.89788 

+  6.69010 

+  6.91457 

—  1417591 

—  0.99590 

—  0.65282 

—  0.33955 

—  0.05100 

+  6.72506 

+  6.91460 

—  1.84066 

—  1.24606 

—  0.83396 

—  0.50077 

—  0.20994 

+  6.75788 

+  6.91478 

—  2.54965 

—  1.77484 

—  1.21924 

—  0.79580 

—  0.45880 
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COEFFICIENTS    OF   THE 


FUNCTION. 

LOGARITHM  OF  THE  MOTHDMS  01 

<a8*Sm) 

/? 

P 

18* 

/3s 

a?^ 

a*0* 

+  0.30103 

H-  1.02119 

+  1.18416 

+  0,83182 

+97.04085 

+96.43880 

a~l  (««  J4<«) 

+  0.69897 

+  1,22724 

+  1.27119 

+  0,83200 

—96.90167 

—96.42656 

«""  (i3  H"1) 

+  0,94201 

+  1,39204 

+  1.34400 

4-  0.83153 

+97.57269 

+97.07977 

rt-»  («•*!*) 

+  1,11810 

+  1.50504 

+  1.40709 

4-  0.82961 

+98.83504 

+97.87129 

*^yj§*) 

+  1*25640 

+  1.60859 

H-  1.46306 

4-  0.82589 

+98.73659 

+08.29423    ' 

«-»  (a'  4S«> 

+  1.37035 

+  1.69770 

-h  1.51356 

4-  0.82019 

+99.01023 

+98.5842© 

<T>  („'  i»">) 

+  1.46726 

+  1.77597 

+  1.55968 

+  0.81243 

+99.21629 

+99.60328    1 

«"'  («'  &3'7' 

4-  1.55158 

+  1.84577 

+  1.60223 

+  0,80254 

+99.3&052 

+98.97803 

*"•  (a2  6j«) 

+  1.62621 

+  1.90876 

H-  1.64176 

+  0.79042 

+99.51642 

+99.12264 

«r»  («*  ij*) 

+  1.6^316 

+  1.96616 

-h  1.67S73 

+  0.77596 

+99.63194 

+99-21548 

0,^KJim) 

/8" 

/3* 

& 

P 

010 

a*    j8M 

+  0.60206 

+  1.66276 

+  2.12609 

H-  2.16435 

+  1.73499 

+9704035    1 

i)„  («»  Jj«>) 

+  1.17609 

+  1.97486 

+  2.29711 

4-  2.23845 

+  1.73501 

—96.86021 

»"'  A.  (if  bM 

+  1.54407 

+  2.20918 

+  2.43599 

+  2.30174 

1  +  1.73498 

+97.27166 

«-*  D.  („«  ij<* 

+  1.81707 

4:  2.39S28 

4-  2.55359 

+  2.35697 

+  1.73495 

+97.52886    ' 

«**  D.  (a5  ij<4») 

+  2.03455 

+  2.55743 

4*  2.65597 

4-  2.40591 

+   1.73512 

—98.08337 

•.-^(a'Jj* 

+  2^1544 

+  2.69514 

H-  2.74687 

4-  2.44976 

+  1.73571 

—98,80611 

«r»  X».  („*  ij«) 

+  2.37035 

+  2.B1667 

H-  2.82877 

4-  2.4893S 

+  1,73700 

—99.23559 

«"«  D.  (a«  i|">) 

+  2.50582 

'  +  2.92552 

4-  2.90343 

4-  2.52542 

+  1,73922 

—99.55054    ' 

a"'  Z?„  U  bl») 

4-  2.62621 

4-  3.02415 

4-  2.97211 

4-  2.55838 

+  1.74262 

—99.80042 

a-*  Da  <«»  *|») 

+  2.73455 

+  3.11435 

+  3,03573 

4-  2.58364 

+  1.74741 

—  0.00761 

«'  IS  fa"  »*•») 

P 

0* 

0* 

0 

010 

012 

+  0.60206 

+  2.16435 

H-  2.93006 

4-  3*26105 

+  8.21930 

+  2.73500 

B*  2£  (a*  1S<") 

+   1.  -1771 1 

+  2-61013 

+  3,19499 

4-  3.41069 

+  3.28523 

+  2.73500 

,^k*o 

+  2.02119 

+  2.94417 

4-  8.40786 

+  8.63659 

+  3.34245 

+  2.73500 

a-1  JDfi  U  h^\ 

+  2.41913 

+  3-21293 

4-  3,58691 

4-  3.64557 

+  3.39301 

+  2,73499 

a""  B*  {aJ  fc<'') 

+  2,73352 

+  3.43825 

4-  3.74190 

4-  3,74179 

+  3.43830 

+  2,73497 

o-^  JKiaUj1") 

+  2.99359 

+  3.63280 

4-  8.87883 

4-  3.82801 

+  3.47932 

+  2,73490 

«"'  ffl  {a1  if' 

+  8.21544 

4-  3.80414 

+  4.00167 

+  3.90616 

+  3.51684 

+  2.73466 

dite'fci 

+  3.40891 

+  3.95737 

+  4.11318 

4-  3.97762 

+  3.55145 

+  2,73413 

a-*  DJ  (a1  ijP') 

+  3.58045 

-f-  4.09603 

4-  4.2153S 

4-  4.04347 

+  3.58361 

+  2.73309 

a"7  I>;  («'  Bff»j 

+  3.73455 

+  4.22271 

4-  4.30978 

4-  4.10450 

+  3.61372 

+  2-73130 

«'  -Of  fa"  Sj"") 

fP 

/S4 

#• 

iS8 

0W 

^12 

+  2,47712 

4-  3.60138 

4-  4.20573 

+  4.44480 

+  4,34245 

«*  Ul  (i8  Jj(") 

+  1.47712 

+  3,10806 

4-  3.97G06 

4-  4.43810 

+  4.57924 

+  4,40245 

<■'  flj  {««  Jj») 

+  2.32222 

+  3.57142 

4-  4.27563 

4-  4.63214 

+  4.69481 

+  4.45516 

i^  (a*  ftj<*) 

+  2.89625 

+  3.93899 

4*  4,52595 

+  4.79914 

+  4.79631 

+  4,50216 

«-'  J?j  M  ftj«>) 

+  S.33558 

+  4.24407 

+  4,74138 

+  4.94595 

+  4.88687 

+  4.54456 

a^1  J»l  <a'  S|">) 

-1-  3.69256 

+  4.50548 

+  4,93076 

4-  5.0770S 

+  4.96866 

+  4,58319 

a"*  ^  <a»  6j'«) 

+  3.99359 

+  4.73436 

4-  5.09991 

4-  5.19565 

+  5.04327 

+  4.61866 

o-«  ^  («a  i$">) 

+  4.25401 

4-  4,93809 

4-  5.25288 

4-  5.30392 

4-  5.1118S 

+  4.65144 

■r*  ^  (■."  Ja*) 

+  4.48354 

+  5.12175 

4-  5.39259 

4-  5.40357 

+  5.17540! 

+  4.68189 

a-1  X£  («'  ijt") 

+  4.69S79 

+  5.28904 

+  5.52126 

4-  5.49589 

+  5.234.1 3    +  4.71031    , 

112 


PERTURBATIVE    FUNCTION. 


LOGARITHM  OF  THE  OOJUW10UNT  OF 

a6  /S8 

a8 /3s 

a10  /S8 

a*0> 

a^/S8 

a16/^ 

+95.97068 

+95.58681 

+95.26150 

+94.97864 

+94.72916 

+94.50515 

—96.00061 

—45.64601 

—95.34183 

—95.07555 

—94.83885 

—94.62531 

+96.68296 

+96.34974 

+96.06209 

+95.80675 

+95.58240 

+95.87767 

+97.49687 

+97.17905 

+96.90435 

+96.66156 

+96.44387 

+96.24647 

+97.98521 

+97.63185 

+97.36716 

+97.13308 

+96.92271 

+96.73156 

+98.28821 

+97.94486 

+97.68938 

+97.46262 

+97.25850 

+97.07274 

+98.46774 

+98.18310 

+97.93494 

+97.71443 

+97.51571 

+97.33465 

+98.65119 

+98.37388 

+98.13197 

+97.91685 

+97.72283 

+97.54592 

+98.80812 

+98.53206 

+98.29554 

+98.06513 

+97.89625 

+97.72201 

+98.98222 

+96.66655 

+98.43474 

+98.22847 

+98.04226 

+97.87230 

a*?* 

a6010 

a8/810 

a*fi10 

aM/810 

a14  £10 

+96.82188 

+95.75755 

+95.29248 

+94.89708 

+94.55267 

+94.24797 

—96.22243 

—95.71105 

—95.28358 

—94.91593 

—44.59329 

—94.30535 

1  SH>  .OV2FOO 

+96.23581 

+95.84460 

+95.50588 

+95.20656 

+94.93902 

+97.08090 

+96.70192 

+96.37288 

+96.08178 

+95.82060 

+95.58365 

— 47.89114 

—96.74768 

—46.04700 

+95.38489 

+95.40415 

—98.22386 

—97.73305 

—47.30349 

—96.91637 

—96.55954 

—96.22384 

—38.68631 

—98.22886 

—97.83285 

—97.48130 

—97.16353 

—46.87226 

—99.02170 

—98.58295 

—98.20452 

—97.86986 

—97.56865 

-797.29393 

—99.28649 

—98.86112 

—98.49489 

—48.17155 

—97.88101 

—47.61650 

—99.50542 

—99.09050 

—98.73372 

—98.41904 

—98.13653 

—97.87953 

aa/3u 

a*/3M 

a8^12 

a8£u 

a10/?* 

a12^12 

+97.21189 

+96.35961 

+95.67514 

+95.09968 

+94.60097 

+94.16187 

—96.94788 

—46.19025 

—95.67171 

—95.04689 

—94.58995 

—44.18469 

+97.27934 

+96.62578 

+96.09237 

+95.64048 

+95.24797 

+94.90091 

+97.76026 

+97.26315 

+96.84023 

+96.47138 

+96.14392 

+95.84924 

+98.27283 

+97.81957 

+97.43041 

+97.08837 

+96.78283 

+96.50636 

+98.91858 

+98.40879 

+97.99265 

+97.68752 

+97.32591 

+97.04722 

+99.44942 

+98.91051 

+98.47411 

+98.10582 

+97.78465 

+97.50008 

+99.86897 

+99.32036 

+98.87498 

+98.49871 

+98.17216 

+97.88314 

+  0.21014 

+99.66001 

+99.21186 

+98.83251 

+98.50305 

+98.21150 

+  0.49586 

+99.94761 

+99.49977 

+99.11989 

+98.78949 

+98.49687 

P" 

a2£M 

a*0u 

a6/8M 

a8/3M 

a10  fiu 

+  3.81418 

+97.50574 

+96.47641 

+95.57008 

+94.64048 

+98.11394 

+  3.81418 

-47.15766 

—96.22882 

—45.40106 

—94.57171 

—48.27875 

+  3.81418 

+97.47041 

+96.72986 

+96.11982 

+95.59945 

+95.14551 

+  3.81418 

+98.14260 

+97.60066 

+97.13734 

+96.73170 

+96.37044 

+  3.81418 

+98.64183 

+98.15470 

+97.73355 

+97.36141 

+97.02745 

+  3.81417 

+98.86054 

+98.43215 

+98.05455 

+97.71632 

+97.40964 

+  3.81418 

—48.78680 

+97.64440 

+97.89980 

+97.73394 

+97.51762 

+  3.81425 

—99.89530 

—99.19661 

r-98.56365 

—97.93066 

—97.14356 

+  3.81444 

—  0.46676 

—99.82080 

—49.27069 

—98.78048 

—98.32860 

+  3.81488 

—  0.89234 

—  0.26679 

—49.74072 

—99.28067 

—98.86748 
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COEFFICIENTS   OF   THE 


FUNCTION. 

LOGARITHM  OF  THE  COEFFICIENT  OF 

«<D*{«»y>) 

0* 

/9* 

J88 

0> 

0* 

£12 

4-  2.47712 

4-  4.11996 

+  5.01812 

4-  5.50976 

+  5.67806 

a'  Dl  (<."  A3"') 

4-  3.41913 

+  4.63331 

+  6.34501 

+  5.71850 

4-  5.30081 

0'  IT.  (a«  ij<*) 

4*  2.32222 

4-  4.06465 

4-  5,03834 

+  5.61623 

4-  5.89689 

-h  5.90793 

«'  Z»i  (a*  8§«) 

4-  3.19728 

4-  4.66019 

4-  5.37322 

+  5.84830 

+  6.052S4 

4-  6.00302 

■DJ  («'  6S(") 

4-  3.S1270 

4*  4*96397 

+   5,65903 

4-  6.05133 

4-  6.19148 

4-  6.08855 

■>-'  US  („»  4}») 

4*  4.29462 

4-  5.30535 

4-  5.90859 

+  6.23193 

4-  6.81635 

4-  6.18630 

a""  DI  {«"  J|») 

+  4.69256 

+  6.60143 

-h  6.13026 

4-  6.89466 

+  6.42999 

4-  6.23758 

a^DM"5*!*') 

+  5,03216 

4-  5.86309    4*  6,32979 

4-  6.54284 

4-  6.53429 

4*  6.30339 

a-1  US  («'  ij«) 

+  6.32964 

4-  6.09765 

4-  6.51132 

+  6.67888 

H-  6.03068 

4-  6.86452 

a-6  Di  (a*  J3<»>) 

+  6,69168 

4-  6.31031 

-h  6.67791 

4-  6.80460 

4-  6.72031 

4-  6.42159 

oP  2^(«»  Jj"') 

/8» 

0* 

P 

/3s 

jQIO 

#u 

+  4,44032 

4-  5.69559 

4-  6.44319 

4-  6.84795 

««  JK  («J  &»"') 

4*  3.41913 

4-  5.14443 

+  6.13496 

+  6.73402 

4-  7.08819 

«»ij;(«jft5'«i) 

+  4,37337 

4-  5.68424 

4-  6.49623 

4-  6.98297 

4-  7.2034S 

a*  2)«  (<»'J  4j<") 

4-  8,19728 

4-  5.04968 

4-  6.12258 

+  6.80300 

+  7.19882 

4-  7.34067 

a'  U*  {a1  bi<4>) 

H-  4.11373 

4-  5.59110 

4-  6,49200 

4-  7.06967 

+  7.33996 

4-  7.4S080 

■»:  (»'  6|'S' 

H-  4,77175 

4-  6.02094 

4-  6.81163 

+  7.30564 

4-  7.56154 

4-  7.59970 

<*l£l*H*) 

+  5.29462 

4-  6-30708 

+  7.00328 

+  7.51734 

+  7.71723 

4-  7.70850 

a"2  fl»  W  6S">) 

4-  5.73113 

4-  6-72612 

4-  7,34589 

4-  7,70939 

+  7.86078 

4-  7.60878 

«->  ^  (a8  J|«) 

4-  6.10679 

4-  7.0IS84 

4-  7.57364 

4-  7.8S515 

+  7.09126 

+  7,90180 

a-'Utfa'ij*) 

+  6.43698 

4-  7.28263 

4-  7.78225 

4-  8.04725 

+  8.11328 

+  7,98854 

a"1  («3V) 

0 

£* 

0 

0 

010 

J9tt 

4-  0,30103 

4-  1,35218 

4-  1.BB667 

4-  2.06554 

4-  1.91109 

4-  1.83706 

o-»  (tf>  ft}11') 

+  0,84510 

+  1,68237 

+  2.09391 

4-  2.1865D 

4-  1.96545 

4-  1.33706 

^(-■«iM) 

4-  1.19728 

+  1.93101 

4-  2.26277 

4-  2.29017 

4-  2.01375 

4-  1.83706 

«-  (»'  *|*) 

4-   1.46052 

4-  2*13146 

+  2,40601 

+  2.38122 

4-  2.05721 

4-  1J18707 

aJ(«3Aj^) 

+  1.67138 

+  2-29976 

+  2,53078 

+  2.46262 

+  2.09670 

4-  1.83716 

»-'<«¥") 

4-  1.84747 

H-  2.44498 

+  2.64153 

+  2.63635 

+  2.13284 

4-  1.33742 

a"7  (a3  fe») 

+  1.99873 

4-  2.67277 

+  2.74125 

H-  2.60386 

4-  2.16612 

4-  1,83794 

«."*  U  ta«) 

+  2.13136 

+  2.68691 

4-  2.83202 

+  2.66618 

4-  2.19694 

4-  1.3S384 

a-  (o5  i}'31) 

4~  2.24946 

+  2,79007 

+  2.01530 

+  2.72412 

+  2.22558 

+  1.84022 

B-"Vij<") 

4-  2.35591 

+  2.88419 

4-  2*90290 

4-  2.77831 

4-  2.25229 

4-  1.34220 

A  ("'  Jj"") 

0> 

0* 

0 

0* 

£10 

""1 

4-  0.77815 

+  2.06633 

4-  2.79880 

4-  3.I7S63 

4-  S.26166 

4-  8.04035 

a"1  D,  U  J}111) 

-H  1.44716 

4-  2.48108 

4-  8.07395 

4*  3.85817 

4-  3.36872 

+  8.08911 

**J».  («'*}*) 

4-  1.80625 

4-  2.79843 

+  3.29S74 

4-  3.51114 

4-  3.46274 

+  3.13294 

<r«  ^(tf'ftjffl) 

+  2.23S67 

4-  3.05712 

4-  3,48972 

4-  3.64491 

4-  8.54674 

+  8.17275 

a^  Z).  («»  Sji1') 

4*  2,51646 

+  8.27614 

4-  3,65625 

4-  3.74885 

+  8,62276 

+  8.20921 

«-■  D.  (03  ftj«j 

+  2,75055 

-h  3.46639 

4-  3.80422 

4-  3.87169 

-h  3.69225 

4-  3,24286 

a"*  D„  (a3  ijt">) 

+  2.95298 

-h  3.63472 

4*  3,93753 

4-  3.96996 

4-  3,75620 

+  3,27409 

a*T  J).  (a3  63^) 

+  3,13136 

4-  3.78578 

4-  4,05898 

4-  4-06046 

4-  3,81570 

4-  3.30328 

a"«  2>„  (as  ij*) 

4-  3.29095 

4-  3.92284 

4-  4,17059 

+  4.14441 

4-  3,87113 

4-  3,33056 

a"'  D,  («3  ftj<*) 

4-  3-43310 

4-  4.04832 

4-  4.27392 

+  4.22275 

4-  3.02310 

+  3.35630 
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IMAHflDt  Of  XBM  OOBffnCCTNT  OF 

0" 

JSP 

a*016 

a40w 

a60" 

a8£w 

+  5.62599 

+  4.96081 

+97.88632 

+96.52141 

—96.45255 

—95.39235 

+  5.58184 

+  4.96081 

—97.48245 

—96.06036 

+95.41664 

+95.26031 

+  5.68042 

+  4.96031 

+97.79047 

+96.96089 

+96.24596 

+95.68488 

+  5.67452 

+  4.96031 

+98.64338 

+98.06085 

+97.55984 

+97.12016 

+  5.71455 

+  4.96081 

+99.14550 

+98.62640 

+98.17495 

+97.77425 

+  5.75120 

+  4.96081 

+99.39940 

+98.94027 

+98.58882 

+98.16844 

+  5.78499 

+  4.96030 

+99.60058 

+99.18111 

+98.80634 

+98.46694 

+  5.816S5 

+  4.96030 

+  0.09868 

+99.57899 

+99.15990 

+98.80156 

+  5.84560 

+  4.96027 

+  0.71888 

+  0.11215 

+99.62617 

+99.22058 

-t-  5.87301 

+  4.96019 

+  1.26707 

+  0.62088 

+  0.10103 

+99.66343 

0* 

0" 

&* 

a*0u 

a40M 

a60M 

+  6.95786 

+  6.76306 

+  6.16443 

+98.81617 

—96.70791 

—96.64038 

+.7.07117 

+  6.81461 

+  6.16443 

—97.66842 

+96.78611 

+96.48260 

+  7.17119 

+  6.96068 

+  6.16443 

+98.20616 

+97.28991 

+96.38780 

4-  7.26074 

+  6.90232 

+  6.16443 

+99.24188 

+98.62059 

+98.06590 

+  7.84188 

+  6.94081 

+  6.16443 

+99.75321 

+99.20388 

+98.72885 

+  7.41593 

+  6.97525 

+  6.16443 

+  0.08248 

+99.54465 

+99.11114 

+  7.48417 

+  7.00758 

+  6.16443 

+  0.24150 

+99.79664 

+99.89749 

+  7.54739 

+  7.08768 

+  6.16443 

+  0.88891 

+99.80889 

+99.61186 

-t-  7.60680 

+  7.06582 

+  6.16443 

—99.52165 

+99.98118 

+99.62800 

+  7.66145 

+  7.09225 

+  6.16444 

—  1.84684 

—  0.54097 

—99.71624 

aa0u 

a*0* 

a6/8M 

a*fi* 

a10^ 

a*0* 

+95.67886 

+95.07631 

+94.57655 

+94.14879 

+98.77452 

+98.44248 

—95.52347 

—94.97256 

—94.50880 

—94.10721 

—98.75435 

—93.48775 

+95.75071 

+95.23580 

+94.79884 

+94.41830 

+94.08279 

+93.77815 

—96.57822 

—96.09010 

—96.67390 

—95411026 

—94.98677 

—04.69548 

—97.50508 

—97.08772 

—96.63806 

—96.28798 

—95.97594 

—95.69425 

—98.08772 

—97.58693 

-07.20083 

—96.86201 

—96.55958 

—96.28601 

—98.41944 

-07.98219 

-07.60737 

—97.27810 

—96.98380 

—06.71786 

—98.71687 

—98.29090 

—97.92568 

-07.60454 

—97.81784 

—97.05711 

—98.95991 

—96.54361 

—98.18612 

—97.87240 

—97.59141 

—97.83666 

—99.16781 

—98.75279 

—98.40832 

—98.09887 

—97.82820 

—97.67367 

p* 

aa/8M 

a4£" 

a*0" 

a8/8u 

a10^14 

+  2.41624 

+95.77525 

+95.08185 

+94.50248 

+94.00482 

+93.56820 

+  2.41624 

—95.54974 

—94.91484 

—94.37731 

—98.91116 

—93.50106 

+  2.41624 

+95.65677 

+95.06707 

+94.56467 

+94.12710 

+98.73799 

+  2.41624 

—96.27717 

— 05.78111 

—96,26371 

—04.85481 

—04.48996 

+  2.41624 

—96.70678 

—96.25271 

—95.85432 

—95.49886 

-05.17754 

+  2.41624 

+97.85648 

+96.71602 

+96.12165 

+95.53122 

+94.84942 

+  2.41620 

+98.19479 

+97.63840 

+97.15144 

+96.71497 

+96.31636 

+  2.41611 

+98.71687 

+98.18715 

+97.72681 

+97.31610 

+96.94496 

+  2.41592 

+99.11118 

+98.59889 

+98.15828 

+97.75780 

+97.40080 

+  2.41556 

+99.48055 

+98.93057 

+98.49705 

+98.11284 

+97.76588 
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COEFFICIENTS    OF   THE 


FUNCTION. 

LOGARITHM  Of  THE  COEFFICIENT  OS 

a1  D*(«sA}m) 
Dl   «3  ft}'" 
a"'  LI  (a'  Al"*) 
a-*DJ(o'A}'") 
o^  Dl  (a3  ft  J'") 
a"4  Ui  (a9  ft}'5') 

a^DJ^ft}*) 
a"'  UJ  («•»  A}">) 
a"7  D3  (a3  &}<••) 
«-•  Dl  (a3  A}<") 

/S» 

/3* 

# 

P 

0D 

0" 

+  1.07918 

4-  1.92428 
-h  2.49831 
4-  2.93764 
4-  3.29462 
4-  3.50564 
4-  3.85607 
+  4.08560 
4-  4.29035 
4"  4.47649 

4-  2.67943 
4*  3.19583 
4-  3.59435 
4-  3.92067 
4-  4,19771 
H-  4.43881 
4-  4.65243 
4-  4.84433 
4*  5.01859 
4-  5.17825 

+  3.62750 
+  3,97820 
-h  4,26554 
4-  4.50996 
4-  4.72321 
H-  4.91270 
4-  5.08340 
4-  5.23889 
4-  5.38174 
+  5.51395 

4-  4,19991 
4-  4.44161 
4-  4.64729 

+  4,82668 
+  4,98629 
+  6,13025 

-h  5.26151 
4-  5.38226 
-h  5.49413 
4-  5.59842 

4-  4-48197 

4-  4.64306 
4-  4.78378 
4*  4.90902 
4-  5.02202 
+  5,12511 
4-  5.21995 
4-  5.30784 
4-  6.38977 
4-  6.46653 

4-  4.49741 
■4-  4.59477 
+  4.68157 
+  4,76000 
4-  4,83158 
4-  4-89746 
4-  4,95851 
4-  5.01541 
+  5.06870 
4-  5,11883 

V  D3.  (a>  A}*>) 
a'  L*.  (a3  A}<") 

D3  («'  ft}'*) 
«"'  Dl  (a3  A}*) 

r*  Dl  (a'  ft}<«>) 

o-»  L*  (a'  A}'") 
a-4  «  {«'  ft}'") 
a"*  D»  (a3  A}"7*) 
a-  Dl  U  A}'3') 
a"7  IE  {«"  A}"*) 

0» 

/9* 

P 

0 

010 

pn 

4-  1.07918 
4-  2.22531 
4-  2.97543 
4-  3,53970 
+  3,99359 
+  4.37381 
H-  4.70117 
4-  4.98869 
+  5.24509 
+  5.47649 

+  3.16376 

-+•  3.80936 
4-  4.30703 
4-  4.71362 
4-  5.05806 
4-  5.35721 
4-  5.62183 
4-  5.85921 
4-  6.07452 
-h  6.271 58 

+  4.36396 
4-  4.80169 
+  6.16056 
+  5.46564 
+  6.73151 
+  5.96744 
4-  6.17972 
4-  6.37282 
4-  6.55005 
+  6.71389 

4-  5,13471 
4-  544439 

4-  5.70758 
4-  6.93705 
4-  6,14084 
4-  6.32437 
4-  6.49149 
4-  6.64502 
+  6.78709 
4-  6.91938 

+  5.60184 
4-  5.82004 
+  6.01016 
4-  6.17896 
+  6.33098 
4*  6.46941 
4-  6.59659 
4-  6.71430 
+  6.82391 
4-  6.92651 

4-  5.81235 
4*  5.95981 

H-  6.09072 
-h  6.20860 
4-  6.31594 
4-  6.41453 
-h  6.50576 
+  6.69069 
4-  6,67016 
+  6.74485 

a3  Dl  (a3  Ai">) 

«'  d;  u  A}<«  j 

a1  I>i  (a'  A}">) 

j:(o3A}^) 

a"'  Uji  (a3  Aj<") 
tr*  Dl  (a3  Aj's>J 
a"3  Di  (a1  A}"») 
»"*.D;<03Aj<7') 
a"3  2)J  (a1  A}*) 
a"3  Dl  (a'  Aj») 

P 

/3* 

0 

*■ 

£10 

PU 

H-  2.22531 
+  3.27646 
+  4.01682 
4-  4.59564 
4-  5.07278 
-h  5,47932 
4-  5.83379 
4-  0.14818 
4-  6.43073 

4-  8.46835 
4*  4.29396 
4-  4.91909 
4-  5.42407 
4-  5.84S51 
4-  6,21501 
4-  6,53776 
4-  6.82626 
4-  7.08719 
-h  7.32545 

4-  4.99268 
4-  5.53465 
4-  6.97750 
4-  6.35259 
-h  6.67837 
4-  6.96663 
-h  7,22532 
4-  7.46010 
4-  7.67514 
+  7.87359 

4-  5.98087 
4-  6.36691 
4-  6.69448 
-h  6.97949 
+  7.23208 
4-  7.46911 
4-  7.66545 
4-  7.85469 
4-  8.02954 
+  8.19211 

4-  6.63239 
4-  6.91236 
4-  7.15585 
+  7.37162 

+  7;.56558 
4-  7.74191 
4-  7.90367 
4-  8.05316 
+  8.19219 
4-  8.322 18 

4-  7.02076 
4-  7.22103 
4-  7.39836 
+  7.55769 
4-  7.702  i  8 
4-  7.83526 
4-  7.95795 
4-  8.07203 
4-  8.17866 
4-  8.27879 
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PERTURBATIVE    FUNCTION. 


LOGARITHM  OF  THE  COEFFICIENT  OF 

/8M 

£16 

a2/?* 

a4/3M 

a6/316 

a8^16 

+  4.22680 

4-  3.56287 

+95.99069 

4-95.18526 

4-94.49969 

4-93.91169 

4-  4.27055 

4-  3.56237 

—95.69609 

—94.95472 

—94.31387 

—93.76343 

+  4.31111 

4-  8.56237 

4-95.71542 

4-95.03060 

4-94.43933 

4*93.91855 

4-  4.34821 

4-  3.56237 

—96.26482 

—95.65568 

—95.13290 

—94.67669 

4-  4.38238 

4-  8.56237 

—96.94587 

—96.45404 

—96.02107 

—95.63357 

+  4.41406 

4-  8.56237 

—97.59616 

—97.18735 

—96.73082 

—96.37488 

4-  4.44359 

4-  3.56237 

—98.32017 

—97.82241 

—97.39462 

—97.02015 

4-  4.47123 

4-  8.56238 

— 38.92563 

—98.40628 

— 97.96268 

—97.57400 

4-  4.49722 

4-  3.56241 

—99.41580 

—98.88930 

—98.48891 

—98.04441 

4-  4.52173 

4-  3.56249 

—99.82176 

—99.29465 

—98.84271 

—98.44626 

/S" 

£16 

fl18 

a?/3w 

a4^18 

a6/3M 

4-  5.77515 

4-  5.46274 

4-  4.76649 

4-96.28619 

4-95.30792 

4-94.47129 

4-  5.86512 

4-  5.50488 

4-  4.76649 

—95.90741 

—94.97035 

—94.18752 

4-  5.94620 

4-  5.54287 

4-  4.76649 

4-95.84223 

4-94.98498 

4-94.16137 

4-  6.02005 

4-  5.57731 

4-  4.76649 

—96.41437 

—95.73504 

—95.17231 

4-  6.08789 

4-  5.60964 

4-  4.76649 

—97.32812 

—96.80134 

—96.33586 

4-  6.15065 

4-  5.68974 

4-  4.76649 

—97.96623 

—97.47901 

—97.09694 

4-  6.20906 

4-  5.66788 

4-  4.76649 

—98.29636 

—97.85692 

—97.48883 

4-  6.26370 

4-  5.69431 

4-  4.76649 

4-98.06045 

—97.81513 

—97.37783 

4-  6.31503 

4-  5.71922 

4-  4.76649 

4-99.40128 

4-98.74642 

4-98.13909 

4-  6.36343 

4-  5.74278 

4-  4.76648 

4-  0.04746 

4-99.44177 

4-98.90555 

/8M 

/316 

0iS 

020 

a20*> 

a*^» 

4-  7.17486 

4-  7.09361 

4-  6.74649 

4-  6.02176 

4-96.60917 

4-95.40262 

4-  7.31109 

4-  7.17765 

4-  6.78560 

4-  6.02176 

—96.06145 

—94.88874 

4-  7.43387 

4-  7.25399 

4-  6.82148 

4-  6.02176 

495.86747 

—94.60746 

4-  7.54541 

4-  7.32397 

4-  6.85462 

4-  6.02176 

—96.67274 

—96.00063 

4-  7.64765 

4-  7.38858 

4-  6.88541 

4-  6.02176 

—97.82438 

—97.26427 

4-  7.74208 

4-  7.44861 

4-  6.91416 

4-  6.02176 

—98.46838 

—98.10250 

4-  7.82984 

4-  7.50468 

4-  6.94113 

4-  6.02176 

-98.83446 

—98.45857 

4-  7.91185 

4-  7.55728 

4-  6.96652 

4-  6.02176 

—99.13429 

—98.70438 

4-  7.98882 

4-  7.60683 

4-  6.99050 

4-  6.02176 

—99.65689 

—99.15978 

4-  8.06136 

4-  7.65367 

4-  7.01323 

4-  6.02176 

—  0.30513 

—99.73884 

- 
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